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INTRODUCTION

The natural heat energy of the earth's interior is called geothermal

energy. The intense heat of the earth's interior is thought to have

accumulated for billions of years within the interior of the earth as

the result of decaying radioactive elements such as uranium and thorium,

from the frictional dissipation of energy released by the gradual segrega-

tion by density of materials, and probably by the deformation of mantle

rocks *( 21) (Illustration 1).

Geothermal energy is presently known to occur in four basic forms or

systems: vapor-dominated system, hot water system, hot dry rock system,

and geopressured reservoir system.

The vapor dominated system , or more commonly referred to as a "dry

steam" system, is thought to have very limited occurrence throughout the

world. At this time the only commercial geothermal field in the United

States is a dry steam system located at the Geysers in northern California,

Although this field is still undergoing development, production began in

1960. Over 100 wells have been drilled and approximately 400 Mw of

electricity are being produced. (One megawatt of electricity supplies

the needs of about 1,000 people). Other commercial dry steam fields are

located at Larderello, Italy and Matsukawa, Japan.

Dry steam production has several desirable characteristics such as:

direct use of the steam to drive the turbines, limited quantities of waste

requiring disposal, and low mineral content resulting in less corrosion

and scaling of equipment. Considering the environment, technology, and

economics, the dry steam system is the most desirable at this time.

* Number in ( ) refers to literature cited.









Present indications are that the hot water system is much more common

in occurrence than the dry steam. With this system, the pressure drop

which occurs as the water rises in the well causes the water to flash

(separate) into both steam and hot water. After flashing, the steam is

used to drive turbines and the hot water is disposed of by reinject ion,

evaporation, or discharge into nearby waterways. Corrosion, scaling,

and disposal of large volumes of water and associated minerals are problems

usually associated with this system. Technological advancements, in the

future, will no doubt result in a much more efficient use of the hot water

system.

The Valles Caldera Field (Baca Location No. 1), currently under develop-

ment in northcentral New Mexico is a hot water system. Electricity is

currently being produced from hot water systems in New Zealand, Japan,

Iceland, Mexico and the Soviet Union.

The hot dry rock system is presently in the experimental stage. The

Atomic Energy Commission is conducting experiments through the Los Alamos

Scientific Laboratory in the Valles Caldera Area to determine the feasibil-

ity of developing this system. Basically, the principal is to drill a

well into hot dry rocks in the subsurface, mechanically fracture the rocks,

drill a second well into the fractured hot rocks, and circulate water down

one well into the fractured reservoir and out the other well into a tur-

bine or generating plant to produce electricity (Illustration 2).

Geopressured reservoir systems are not currently being developed

and may be years away due to technological problems. This system is located

in sedimentary basins in an area of crustal thinning, where heat flow

has been restricted due to insulating properties of shale. The trapped
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water is under high pressure and temperature. In the U. S. this type

of system occurs along the Gulf Coast and in California.

Potential Areas for Federal Geothermal Leas es

Studies indicate that commercial geothermal resources are probably

present in the following western states where there is extensive Federal

ownership of land: California, Oregon, Washington, Nevada, Idaho, Montana,

Wyoming, Colorado, New Mexico, Arizona, and Utah (Illustration 3).

The U. S. Geological Survey has classified approximately 1.8 million

acres in the western United States as being within a "Known Geothermal

Resource Area" (KGRA) of which one million acres are located on Federal

lands (Illustration 4). Another 96 million acres have been classified as

prospectively valuable for geothermal resource with Federal ownership being

about 58 million acres. During 1974, Federal competitive geothermal lease

sales were held in Oregon, Utah, California and Nevada.

Capacities and requirements of electric energy in megawatts for the

western states are shown in Table 1.

Geothermal Lease Status in New Mexico

Leases for geothermal development are currently being granted on

both state and private lands, but no leases have yet been made on Federal

lands to this date.

The most active area in New Mexico is the Baca Location No. 1, which is

presently under private lease and undergoing development. The Baca Area

is the only KGRA officially declared by the U.S. Geological Survey for

the State of New Mexico at this time. Other areas being consiered for

KGRA designation in New Mexico are Kilbourne Hole and Radium Springs in Dona Ana
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Table 1. Capacities and requirements of electric energy in megawats
for the western states. 1/

Installed Generating Future Estimated
Year Capacity Requirements Geothermal

m
Capacity

1971 66,984 — '

1980 —

-

136,000-2/ 2,0001/ to 10,500^/

1985 — 191,000 4,000^/ to 132,000^/

2000 —

-

480,000 40,000^/ to 395, 000-
5-/

]_/ Final Environmental Statement for the Geothermal Leasing Program,
U.S.D.I., 1973.

2/ Based on National Power Survey, FPC. 20% reserve requirement assumed.

3/ Bureau of Mines. Based on a few new discoveries and existing technology,

4/ Department of Interior's geothermal assessment, 1972.

5/ Walter J. Hickel, Geothermal Report, 1972. Based on resource develop-

ment and technological breakthroughs.

County, Lightning Dock in Hidalgo County, Lower Frisco and Gila Hot

Springs in Catron and Grant Counties, and San Ysidro in Sandoval County.

The State of New Mexico conducted a geothermal lease sale on State

lands on August 14, 1974. There were bids received in the following

counties: Dona Ana, Hidalgo, Grant, Sierra, Socorro and Rio Arriba.

Ninety-two tracts of land, approximately 39,000 acres, were bid on

(Illustration 5).

Since January 1, 1974, the Bureau of Land Management has accepted

applications for geothermal leases. Through October 1974, a total of 382

applications were submitted by 48 different companies and individuals for

approximately 900,000 acres. Counties which have applications pending

for geothermal leases are: Rio Arriba, Sandoval, Bernalillo, Catron, Grant,

Socorro, Sierra, Dona Ana and Luna.
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President's S econd Energy Message

Quotes from the President's second energy message of April 18, 1973,

summarize the national energy situation (27). The President said:

"As America has become more prosperous and more heavily
industrialized, our demands for energy have soared. Today,
with 6 percent of the world's population; we consume
almost a third of all the energy used in the world. Our
energy demands have grown so rapidly that they now outstrip
our available supplies, and at our present rate of growth,
our energy needs in a dozen years from now will be nearly
doubled what they were in 1970.

"In the years immediately ahead, we must face up to the
possibility of occasional energy shortages and some
increase in energy prices.

"Clearly, we are facing a vitally important challenge. If

present trends continue unchecked, we could face a genuine
energy crisis. But that crisis can and should be averted,
for we have the capacity and the resources to meet our
energy needs if only we take the proper steps... and take
them now. . .

.

"Thus we should not be misled into pessimistic predictions
of an energy disaster, but neither should we be lulled into
a false sense of security. We must examine our circumstances
realistically, carefully weight the alternatives. . .and then

move forward decisively.

"In determining how we should expand and develop these
resources, along with others such as nuclear power, we must
take into account not only our economic goals, but also our
environmental goals and our national security goals. Each

of these areas is profoundly affected by our decision concern-

ing energy."

The Geothermal Steam Act of 1970

The Act was passed by the United States Congress and provides for

the development of the federally owned geothermal resource. The
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Secretary of the Interior is authorized to make disposition of geothermal

steam and the associated geothermal resource.

Federal lands that can be leased for geothermal development are

specified in the Act and include those administered by the Secretary of

Interior (public, withdrawn, and acquired); those administered by the

Forest Service, Department of Agriculture; and lands which contain a

reservation to the United States. Also, the various aspects of leasing

are defined, including the method of leasing, requirements of a lessee,

terms for the contracts, mineral reservations, royalties, acreage limita-

tions, relinquishments, suspensions, terminations, surface use, waste

prevention and unit plans.

On January 1, 1974, Title 43 of the Code of Federal Regulations,

Group 3200, and Title 30 Part 270 became effective (Appendix A and B).

The purpose of these regulations is to implement the Geothermal Steam Act

of 1970. Prior to the passage of these regulations, public hearings

were held and comments were solicited. Later this information was incor-

porated into the regulations.

On October 6, 1971, a draft programmatic environmental statement

was released for public review and the final environmental statement for

the geothermal leasing program was issued on October 23, 1973. The

statement discusses the environmental impact of leasing the geothermal

resource on Federal lands and also makes recommendations for inclusion

in leases and regulations for the mitigation of impacts on the environment,

BLM field offices have been instructed to conduct 15 competive

geothermal lease sales of approximatley 200,000 to 300,000 acres, and

issue approximately 1,000 noncompetitive leases in fiscal year (FY) 1975.
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Twenty competitive lease sales are proposed for FY 1976 (30).

Lands for lease are classified as competitive or noncompetitive

tracts. Competitive tracts, offered by sealed bids only, are those located

on a KGRA or where lease applications overlap by 50 percent or more.

Noncompetitive tracts, offered by simultaneous filing, are those not

located on a KGRA and usually have only one applicant.
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DESCRIPTION OF THE PROPOSED ACTION

The Proposa l

The proposed action is to make available for geothermal leases

approximately 400,000 acres of national resource lands located in Dona

Ana and Luna Counties, New Mexico, by May 15, 1975. These lands,

known as Kil bourne Hole Area, were selected for several reasons: the

geology of the area suggests there is good geothermal potential; most

of the area is in Federal ownership (both the surface and mineral

estate); the lands are contigious and remote with a \/ery sparse popula-

tion; and the area is presently going through the BLM land use planning

system which considers multiple use management. Decisions concerning

the proposed lease area will be made before leases are issued

(Illustration 6). Lease applications have been received for 278,000

acres of the area considered in this document; however, the study area

has been expanded to cover adjoining lands not as yet applied for to

insure that all resource environmental values are given fair consider-

ation (Illustration 7)

.

Tract size would be limited by regulations to a maximum of 2,560

acres per lease (29). The primary term for each lease would be for

10 years and could be extended as long as the geothermal resource is

produced in commercial quantities, but in no event for more than 40

years beyond the primary term. The lessee would have a preferential

right to renew the lease for an additional 40 year term upon such

terms and conditions as the authorized officer deems appropriate.

Each company, governmental unit, or individual is allowed to have

up to 20,480 acres of federal geothermal leases in any one state (29).
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Geothermal activites are divided basically into the following

phases: exploration, development, production and close out.

Exploration

Pre-lease Considerations

Regulations require that in the initial planning stages for a

geothermal lease sale, other interested government agencies be

contacted to determine if geothermal development would be compatible

with present uses in the proposed areas. Also the agency which

administers the surface makes a thorough evaluation of the environ-

ment, socio-economic conditions, multiple land use, etc. This

evaluation determines the impact of geothermal development before

the decision is made whether to open the area to leasing. At this

time, the environm ntal analysis report and technical examination

are prepared for the proposed area.

The geothermal resource, which is presently economically

feasible to develop, is relatively small and widely separated. The

areas proposed for leasing usually have been identified by some form

of surface expression, such as: siliceous sinter, geysers, fumaroles

mud volcanoes, thermal springs, areas of volcanoes, craters, etc.

These surface expressions are usually confirmed by other geologic,

geophysical and chemical methods. Surface features, such as those

above, have been observed and recorded in the literature; therefore,

when an announcement is made that the Bureau of Land Management is

accepting applications for geothermal leases, the lease applications

by industry will be concentrated in areas thought to have potential

for geothermal development.
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After the decision has been made to open an area to leasing

and a list of available tracts has been published, the on-the-ground

exploration activities would be expected to commence, particularly

in a KGRA, where tracts are leased to the highest bidder. The

intensity of this phase depends on the number of companies that are

interested in a certain area and how high industry regards the geothermal

potential

.

The pre-lease on-the-ground exploration is divided by regulation

into two categories: casual use and exploration operations.

Casual_Use_

Casual use is the type of activity which has little or no surface

disturbance or impact on the environment and does not require a

permit, environmental analysis report or a surface protection techni-

cal examination. Existing roads and trails are usually used in this

type of activities. Examples are:

Geological studies

This is usually accompanied by one or more men on foot, using

surveying instruments and maps to obtain and record data. The

studies consist mainly of obtaining data on tectonics, stratigraphy,

faulting and distribution of volcanic and hydrothermal ly altered rock.

Hydro! ogic and geochemical surveys

These are made by sampling springs and water which are present

on the lands. Temperature, rate of flow, water migration and

chemical analysis of water and gases provide an insight into the

geothermal potential.
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Airborne or aerial surveys

This includes primarily aerial photography (color, black and

white), thermal infrared, radar imagery, gravity and magnetic surveys.

These methods are used to determine geologic structures, stratigraphy,

and thermal potential of the area.

Radiometric

Radiometric determinations are usually made by using a

scentillometer (man carried) in a yery local i zed area.

Other

There are other exploration methods which could fall into the

"casual use" category, but these can involve intensive use of large

areas and usually require travel by vehicles across the land. The

methods used in these operations, such as ground gravity, magnetic,

resistivity, microseismic and telluric surveys can be conducted so

there is only minor impact and little or no surface disturbance.

However, a careless operator could have a significant environmental

impact and cause substantial surface disturbance; therfore,

these exploratory methods would be controlled under a "Notice of

Intent" (discussed below).

Ex£l oratio n_ _o p e_ratio n_s

Exploration operations consist of activities which could have signif-

icant surface disturbance and impact on the environment. For

instance, positioning the exploration equipment usually necessitates

movement of vehicles across open terrain or some kind of trail or road

and construction of the drilling site (Illustration 8).
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These operations require an environmental analysis before a

"Notice of Intent to Conduct Exploration Operations" can be

approved by the authorized officer. Permits of this kind usually

require mitigating stipulations and a surety bond of not less than

$5,000 for each exploration operation. The bond ensures compliance

with regulations and. stipulations. After the exploration has been

conducted, a "Notice of Completion of Exploration Operations"

must be filed. Within 90 days after the "Notice of Completion"

is filed, the area of exploration is inspected and, if there has been

compliance, the party is so notified.

"Notice of Intent" does not give a party an exclusive right

for exploration or obligate the Government to issue a preference

right to lease. Examples of exploration methods conducted under a

"Notice of Intent" include:

Drill holes

Drill holes involved in exploration to determine geothermal

potential of an area can be used to obtain a variety of information.

These shallow exploration holes are used mainly for determining

temperature gradients, heat flows, lithology, and shallow and deep

geologic structures. On the other hand, geothermal and geologic test

holes to determine the presence of geothermal resources would be

allowed only under a lease. Drill holes of a few hundred feet are

usually drilled by portable truck mounted drills and usually require

only a short period of time to complete. Therefore, the surface

disturbance is reduced significantly.

The drill sites on level terrain require little surface





21

disturbance; but on steep areas may involve road construction

leveling to allow the drilling equipment to function properly. The

hole is drilled by rotating a vertical steel pipe on which is mounted

a bit that cuts into the earth. The cuttings are removed by forcing

high pressure air down through the center of the drill pipe and back

out to the surface via the side of the hole. Cuttings are also

removed by pumping water or mud down through the center of the drill

pipe and back up between the drill pipe and the side of the hole.

The water used in this method of drilling is usually hauled by

truck and stored in a steel tank (pit) or earth pit during the drill-

ing operation. The steel pit causes minimal surface distrubance, but

the earth pit requires considerable reclamation. When necessary,

excess drilling fluid can be hauled off and disposed of in an

acceptable place.

Seismic methods

Deep geologic structures can be determined by seismic methods

which can require the detonation of explosives in drill holes to

generate sound waves that are recorded at various points. However,

this method is being replaced by vibration and thumping methods.

These methods require truck mounted equipment to move about the

terrain. Vibrations are produced from the truck's vibrator, whereas,

the thumping method requires the dropping of a heavy weight on the

land's surface which produces shock waves (Illustration 9).

Microseismic survey

Microseismic is a method of detecting micro earthquakes by

burying small seismometers at a shallow depth and recording the
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SEISMIC TRUCK VIBRATION EQUIPMENT

VIBRATOR ATTACHMENT ON GROUND SURFACE

VIBRATION EQUIPMENT USED IN SEISMIC WORK

ILLUSTRATION 9
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Seismic activity. Surface disturbance should be minimal, depending

on how the operation is conducted.

Resistivity survey s

Resistivity surveys are made by driving two metal rods into the

ground or by burying aluminum foil over several square feet and

transmitting electrical current through the electrodes to receivers

at a distance where resistance of the subsurface strata to the

electrical current can be determined. This survey can be conducted

on wide spacing, necessitating the movement of vehicles over the

terrain. In some areas, existing road and trail development may be

sufficient so there is little surface disturbance.

Gravity and magnetic surveys

Gravity and magnetic surveys can also be made on-the-ground.

Portable instruments are transported by vehicles across the terrain

and readings are usually taken on a grid.

Telluric surveys

Telluric surveys involve recording variations in natural

electrical currents in the earth by using portable equipment. Surface

disturbance should be minimal, depending on the method of transporting

the instruments.

£x£loration_ ^An

Regulations require a proposed "Exploration Plan" be submitted by

applicants to the Bureau of Land Management before the issuance of

geothermal leases (29). The primary purpose of the plan is to ensure

diligent exploration and give an insight into the on-the-ground

operations which are planned for the specified area before the lease
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is issued. Lease terms in the contract are also designed to

encourage diligent exploration and development of the geothermal

resource.

Geot herma 1 _1 ea se_con trac t_

Among the provisions of the lease contract, there are specific sections

which require protection of the environment, antiquities, historic

values, etc. In addition, special stipulations needed to protect

unique values of a particular area may be incorporated into the lease

contract and compliance becomes mandatory. Prior to the issuance of

a lease, an applicant must furnish a lease compliance bond for not

less than $10,000 and a protection bond of not less than $5,000.

Post-lease considerations

After a lease has been issued, not only would the lessee be

under the surveillance of the surface managing agency, but he would

also be responsible to the U. S. Geological Survey for all operations

conducted on the leased lands. Federal regulations require that

before operation activities commence on the leased lands, a detailed

"Plan of Operation" (with maps and narrative statement) must be

submitted to the Geological Survey. A "Plan of Operation" will be

approved by the Geological Survey only after consulting with other

Federal and State agencies involved and other interested parties.

In addition to the precautions taken to protect the environment,

the regulations give the U. S. Geological Survey jurisdiction over

all activites within the area of operation and require that these

activities conform to the best practice and be conducted to protect
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the mineral deposits so that there is maximum recovery and minimum

waste. These operations are further required to be compatible and

conducted in such a manner that other land uses and the environment

are fully protected. Failure to comply with the lease contract

rules and regulations can result in cancellation of the lease.

The U. S. Geological Survey also issues Geothermal Resource

Operational Orders (GRO Orders) which implement the regulations

(30 CFR 270) and sets forth the procedures and regulations relating

to the operations in an area or region (28 and 29).

After a competitive lease has been granted, in most cases the

lessee can be expected to do additional exploration which would

eventually result in the drilling of an exploratory well, cancelling

of the lease, or stalling for time to see what the results are of

other similar operations in the area.

When a non-competitive lease is issued, it often results in

exploration unless the lessee can entice another individual or

company with substantial financing to join in the venture. Leases

which fall into this category usually would be applied for on the

basis of limited geologic information, but enough geologic evidence

to interest another party in the geothermal potential of the lease

so that further geologic and geophysical studies would be warranted.

Also, leases of this type could be expected to be held indefinitely

with no on-the-ground operations while waiting to see what developed

in other nearby areas. In some cases, blocks of non-competitive

acreage would be leased and exploration would proceed as though the

acreage was located on a KGRA.





26

Pre-lease exploration methods have been defined previously.

However, exploration after issuance of a lease can and usually does

include those methods on a more intensive basis.

GeoJ p_gj_c_ i n_fo_rmat_io_n_hol es_

Deep exploratory holes (1,000 feet or more) drilled for geologic

information require large rigs and, because of this can cause more

surface distrubance than portable truck mounted drills. Deep holes

require large volumes of drilling fluid or bigger air compressors to

remove drill cuttings from the bottom of the hole. The drill pad

would also be larger and probably require more leveling. The time

required to drill the hole takes several days or weeks and the road

into the location would receive intensive use, necessitating blading.

A drill hole such as this can provide tangible data to determine the

subsurface geologic conditions. The drill cuttings and cores would

indicate geologic and reservoir conditions. Geophysical logging of

drill holes are also very helpful in evaluating the geothermal potential

of an area. If fluids are encountered, chemical analysis may provide

valuable information.

ExpJo_ratkm wel_l s_

After the exploration work has been completed and the best location to

test the area for the geothermal resource has been determined, a drilling

site with mud pits is prepared, probably requiring a clearing of 2 to 3

acres. A large drilling rig is then moved onto the site (Illustration 10)

If air is used to remove the cuttings from the drill hole, mud pits are

not necessary. However, some type of entrapment is necessary to catch

the cuttings. If the well is drilled with mud, there must be a good
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GEOTHERMAL DRILL RIG

ILLUSTRATION 10
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source of water available. Precautions are necessary to prevent loss

of drill mud if earth pits are used. Drilling with air causes more

noise at a drill site than drilling with mud. Also air drilling is

used in areas where little or no water flows are encountered in the

subsurface.

An exploration hole is often referred to as a "wildcat," meaning

the purpose of the hole is to test the subsurface strata for the

geothermal resource in an unexplored area. Due to the depth of these

holes (ranging from possibly 1,000 to around 10,000 feet), the hole

diameter is larger (up to 24 inches) at the ground surface and, as the

hole is drilled, the hole size is reduced as casing is set and cemented

at certain depths (Illustration 11).

Occasionally, zones in the subsurface strata have sufficient

pressure to blow drilling fluid out of the hole unexpectedly. Also mud

temperatures can cause blowouts. In preparing a drill rig, a blowout

preventer is installed beneath the rig's floor on the surface casing

so that when such a zone is penetrated, the well can be shut in and

no fluids or gases are allowed to escape (Illustration 12). If the

well is not shut in, fluids, gases and steam could be spread onto the

adjacent lands.

In the Geysers area in California, the wells are approximately

7,000 - 8,000 feet deep. The holes are drilled to approximately

4,000 feet with mud, where casing is set and cemented. Drilling below

that depth is with air so that the steam reservoir is not damaged or

plugged off by the drilling mud. As the bore hole penetrates the strata,

fractures or conduits are encountered which direct the steam into the
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bore hole. When the volume and pressure of steam reaches a capacity

that makes drilling difficult the wells are completed for production.

During drilling, mufflers are placed on the flow lines at the surface

so the escaping steam causes only a small amount of noise.

If an exploratory well discovers a geothermal reservoir, a series

of tests are made to determine flow rates, pressures, temperatures,

and chemical content. The purpose of these tests, basically, is to

determine if the well can be economically produced. Utility companies

require a minimum of 30 years of production capacity before they will

build a generating plant. The chemical analysis of the bases, steam,

and water would also provide an insight into possible production problems.

Some noxious gases and materials that may be produced, such as ammonia,

boric acid, carbon dioxide, carbon monoxide, hydrogen sulfide, mercury,

and methane could be toxic, if present in sufficient quantities (Table 2).

Also, the steam and water could contain other minerals which would

precipitate out, if the pressure and temperature were reduced below a

certain point.

During the testing, steam and fluids would be produced at the surface

and proper precautions would be necessary to prevent surface pollution.

After the testing is completed and the drilling rig is removed, a

"Christmas tree" (a series of valves) is attached to the casing head

and most of the disturbed area is then rehabilitated.

Development

After a successful exploratory well has been drilled and a commercial

geothermal resource has been established, the activities in the area from

then on are referred to as being in the "development phase." These
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activities are authorized under a "Plan of Operation" and the lands

in the development area are subjected to much more intensive use.

When sufficient wells have been drilled to operate a power plant,

construction would probably commence, although development drilling

would continue until the field was fully explored and developed.

Development wells

The information obtained during the exploratory phase is \/ery

helpful in planning field development (well locations). Additional

geophysical work may be conducted in order to gain more detailed

information. Development wells are drilled and completed basically

the same as the exploratory wells and require the same consideration.

After a discovery has been made, a development program is usually

formulated. As new data becomes" available, the program is modified,

but this is a critical time from the standpoint of environmental

impact and surface disturbance. For instance, if the development wells

are to be drilled on 20-acre spacing rather than 40-acre, the surface

disturbance will be greater. There will be more service roads,

pipelines, surface equipment, etc. However, if the wells are to be

slant drilled on 20- or 40-acre spacing from a central location, the

impact would be significantly less. The capability of a company to

conduct slant drilling (directional drilling) depends on economic,

mechanical, and geologic considerations. The variability of these factors

from area to area may make slant drilling impractical.

The number of development wells drilled per section would probably

depend on a number of factors, including the type of geothermal resource

(steam or hot water), temperature, capacity of the wells, size of the
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power plants, and reservoir conditions.

At the Geyers, the development wells were initially drilled on

40-acre spacing and then reduced to 20- to 30-acre spacings with

approximately 10 to 20 wells producing into one power plant generating

approximately 110 Mw of electricity (latest construction).

The Cerro Prieto, Mexico, geothermal field (hot water) has

approximately 15 producing wells drilled on 10-acre spacing that

produce into a 75 Mw power plant.

Pipelines and roads

The number of roads and pipelines, as stated previously, would be

directly related to the method of field development and the intensity

of the development. Usually, frequency of road use and the severity

of the weather determines to a large extent, how elaborately the roads

are constructed. Roads would be mainly associated with drill sites,

pipelines, power plants, and transmission lines. There is some flexibility

in the location of pipelines, transmission lines, and roads.

Pipelines connecting wells to the power plants range in size from

10 to 30 inches in diameter, and thus far have been constructed above

ground because the extreme temperature changes cause movement by expansion

and contraction. While the wells are in production, the pipe temperature

is probably 350° F. or above, and when the wells are shut down for repairs,

the pipeline temperature drops to the surface temperature. An underground

pipeline within another larger pipeline is mechanically possible, but not

economically feasible at this time. The geothermal pipelines used at the

Geysers Field are approximately one mile in length and contain expansion

joints and loops. The drop in pressure and temperature limit the length
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of the pipelines. These pipelines are insulated to reduce heat

loss. They contain centrifugal scrubbers for removing rock particles

and mufflers for reducing the noise. The visual impact of these

lines can be reduced by painting them to blend with the landscape

(Illustration 13).

In a geothermal field developed by slant drilling, the whole

operation would be s/ery compact and result in less expense for the

pipelines; however, the wells would be much more expensive to drill.

Power plant construction

Geothermal energy use and development is just beginning for all

practical purposes, and there appears to be almost unlimited opportunities

for technological advancement. Power plant construction is probably one

area that will have significant changes in the future.

At the Geysers, a power plant, cooling towers and associated

structures (parking lots, offices, etc.) occupy an area approximately

3 to 5 acres. The largest power plant generates approximately 110 Mw

of electricity or enough electricity to supply a city of 110,000 people.

The cooling towers and transmission lines are the tallest structures

(Illustration 14 & 15). In geothermal development, a new geothermal

field with wells on 40-acre spacing, each well having similar capacity

and producing into a power plant of the same size as at the Geysers,

there would be about one power plant per section (640 acres).

At the Geysers Field, after the steam has passed through the

power plant and the excess water has been cooled in the cooling towers,

the remaining water is reinjected into the reservoir via an injection

well

.
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In the hot water system, there could be problems in utilizing

and disposing of large volumes of mineralized water. If hot, mineralized

water was used directly in turbines, pipelines, and cooling towers,

corrosion and precipitation, associated with pressure and temperature

drops, could result in equipment failure.

A "heat exchanger," presently in the experimental stage, is a

piece of equipment designed so that the heat in the hot water can be

transferred to another media such as freon or iso-butane to drive the

turbines. The hot water would then be reinjected into the reservoir.

A closed circuit system such as this would eliminate or greatly

reduce the problems of scaling, corrosion, disposal of gases, odors,

and excess water. In New Zealand, at the Wairakei Geothermal Field

(hot water), the water is allowed to flow into the ocean via drainages.

At Cerro Prieto, Mexico, another hot water field, the excess water is

allowed to flow into evaporation ponds.

Transmission lines

Conventional type power lines above the ground are in use in the

Geysers area. Huge power lines mounted on massive steel structures

transmit the electricity to the market. There is some flexibility

on the routing of transmission lines that can reduce visual impact.

Production

Generating electricity

After a discovery has been made and sufficient development wells

have been drilled, a power plant and associated equipment would

probably be constructed, even though the development drilling is not

completed. The lag time from discovery to ultimate field development
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in most cases would probably be several years. For example, at the

Geysers Field, the first power plant was installed in 1960. Since

that time, more wells have been drilled and more power plants

constructed. Drilling continues at this time.

Production of the geothermal resource would be expected to

commence soon after construction was completed and continue, except

for shut downs to repair equipment. Corrosion and scaling could cause

equipment fo fail. During production, changes in temperature and

pressure have a tendency to precipitate out minerals when present.

When repairs are made on wells, a portable workover type rig would

probably be used, depending on the type of repairs made. Noise

would be reduced by mufflers; however, some gases and fluids may

escape while repairs are being made.

Repairs would be necessary from time to time on transmission

lines, pipelines, cooling towers, buildings, generators, turbines,

etc. However, these repairs should have little impact on the

environment after the initial construction.

The life of an average geothermal field is impossible to estimate

at this time because production data is very limited. Only two fields

have been subjected to high rates of drawoff for periods measurable

in decades - the Wairakei Field in New Zealand, and the Larderello

Field in Italy (1) (Illustration 16). At the Wairakei Field, acquifer

pressures declined during the first few years (1957-1964) of production,

and at the same time there was appreciable ground subsidence. By

1970, the ground subsidence and pressure fall had diminished greatly

and by 1973 there was no further net loss of mass from the acquifer.
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Apparently, the drawoff is being replaced by natural recharge.

The production wells in Wairakei are at relatively shallow depths

(approximately 3,400 feet) and the excess hot water is not being

returned to the geothermal reservoir. Also, during the production

period, the water temperature dropped, apparently due to lower pressure,

However, there was no marked fall in the enthalpy of hot fluid

produced from the wells. Other effects of production on the

general area have been complete cessation of former hot spring and

geyser activity in the Wairakei Valley and an increase in the size

and number of fumaroles in a natural steam area three miles away.

At Larderello, studies over the last few years indicate that

average source steam temperatures have increased between 30 to 40° C.

while pressures have stabilized after an initial falling period.

Well spacing in a geothermal field will depend, to a large extent,

on the characteristics of the reservoir. Fields that have permeability

throughout the reservoir would probably require fewer wells for full

development than reservoirs with fracture type permeability.

Other uses

In the future, the uses of geothermal energy may be \/ery

diversified. At this time, the generation of electricity appears to

be the main use and concern; however, this use requires temperatures

of approximately 350° F. or above. No doubt, many reservoirs will be

discovered which are considerably lower than 350° F. which can be used

in many different ways, such as space heating, product processing,

agricultural heating, mineral recovery, air conditioning, desalination, etc,
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Technological advancements will determine to a large extent the

degree of exploitation and use of geothermal energy.

Close out

A sizable geothermal field in most cases would be abandoned

gradually as individual wells were exhausted until the final shutdown

of the field. In a small field, an abrupt cessation may be likely.

Before the exhausted production wells are plugged and abandoned,

they may have other uses. If these wells are stratigically located,

fluids may be reinjected into the reservoir through the exhausted

well, that will probably lengthening the life of the remaining field.

Also, if the wells are shut in, tests may reveal that the bottom hole

temperature and fluids recharge after a lapse of time.

Close out or abandonment of all or a portion of a geothermal

field would take place in three phases: abandonment of the subsurface;

removal of the surface installations; and rehabilitation of the surface.

The method of abandonment of equipment in the wells would depend

on several factors such as the condition, age, method of installation,

and type of equipment. For example, casing removal is common practice

in wells of nearly all types. After the subsurface equipment has

been removed, the hole would be properly plugged to protect the fresh

water zones in the subsurface. Cement plugs are usually set at

various levels, the casing is cut off below ground surface, and a

steel cap is v/elded over the top of the casing. A marker of the

well's location may or may not be installed.

Removal of surface installations such as buildings, roads,

foundations and equipment would be accomplished over a period of
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time. Many of the installations would be usable at other locations

or have salvage value.

Rehabilitation of the field area would probably take considerable

time depending on the topography and the size of the developed area.

The obliteration of roads would no doubt be difficult to accomplish,

particularly where there were cuts and fills in rough terrain. Any

usable roads would be retained for future use. Pits and sumps would

be filled in, steep areas would be sloped and contoured, and all

disturbed areas may be revegetated (Illustration 17).

Alternatives

1. Limit the acreage to those areas which are less environmentally

sensitive until further geological information is gained to determine

potential of the subject areas.

2. Withhold entire area from leasing until further information

is gathered.

3. Do not lease any of the subject area.
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DESCRIPTION OF THE EXISTING ENVIRONMENT

Non-Living Components

CI imate

Precipitation

The climate of the Kil bourne Hole area is arid, with an average

annual precipitation of 9.4 inches. Most of the precipitation

falls in July, August, and September. Variations in annual precipi-

tation range from less than three inches as a low to a high of 19.6

inches. During years of above average rainfall, rains may begin in

June and continue into October (6).

Summer is the wet season of the year. The majority of the

precipitation received during this time is by brief high intensity

thunderstorms usually accompanied by wind and occasionally by hail.

These storms may cause flooding in certain areas. At University

Park, Las Cruces, New Mexico, the maximum rainfall recorded in a

24-hour period was 6.5 inches. Precipitation during the summer

averages 1.8 inches per month.

Droughts occur about eyery seven to nine years. Usually the

droughts last two to three years but sometimes last as long as

five years (19)

.

The dry season includes the months of October through June.

During these months the average monthly precipitation is one-half

inch or less. Snow may fall in any one of these months but

usually occurs from November to March and averages 2.5 inches

per year. December has the heaviest average snowfall of .9 inches.
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Snow depth per storm averages two inches but very seldom lasts more

than two consecutive days on the ground. One of every three years

is without measurable snow (6).

Variation in precipitation may occur due to topographic features

The higher mountains and cinder cones should receive slightly more

precipitation than the lower elevations. Surface configuration of

a lava flow in the area concentrates water from the precipitation

in sink holes. The large subsidence structures (Kilbourne, Hunt's,

Phillip's, and others) also concentrate precipitation in low places.

Relative humidity

Average annual relative humidity is 50 percent at University

Park, Las Cruces, New Mexico, but varies greatly both diurnally

and seasonally. Average annual humidity in the early mornings is

about 60 percent and drops to 30 percent in the late afternoons.

Spring is usually the driest part of the year with an average

relative humidity of 45 percent in the mornings to 20 percent in

the evenings. Humidity on December mornings averages near 80

percent and drops to less than 50 percent in the late afternoon (6).

Temperature

The minimum recorded temperature is 8°F while the maximum is

106°F. The average annual temperature is about 65°F.

Spring and summer are the hottest months of the year.

Temperatures increase in the spring by about 8°F per month.

Summer is the hottest time of year with a mean maximum of 98 F

and a mean minimum of 70°F. An average of nine days a year are
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recorded at 100 F or higher. Summer nights are generally

comfortable because the daily temperature ranges more than 30° (6).

Fall and winter are the cool months of the year. In January,

the coldest month, daytime temperatures average 70°F for a high

and 25 F for a low. The temperature rarely fails to rise above

freezing during the day. Temperatures of 10 degrees or lower are

recorded an average of two days a year.

Air movement patterns

Air movement is variable in this area. During the winter

months winds blow from the north. These winds change their

direction and blow from the west in the spring. Moderate strong

winds may cause blowing dust and sand during this period, with

March having the most frequent strong winds. In the summer and

fall the winds change to the southeast. Prevailing winds blow

at an average speed of less than six miles per hour. Strong

gusty winds causing blowing dust may occur briefly just before

summer thunderstorms, but winds are uncommon during clear summer

days (6).

Evaporation averages 94 inches a year, about 70 percent of

which occurs during the growing season. Average monthly evaporation

is shown in Table 3.

Solar radiation

On an annual basis 80 percent of the daylight hours are clear.

Average solar radiation is most intense in June and least intense

in December (5)

.
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Inversion frequency by seasons, inversion altitudes, and pollutants

Inversion frequency varies highly with both the season and the

time of day. Although air inversions are not common in this area,

they occasionally occur in the Rio Grande Valley to the east.

Inversions develop in the valley in the cool winter months. They

normally develop in the early morning and move north up the valley

and usually dissipate by midday with increasing morning temperatures.

Very few inversions occur in the summer months.

The height of air mixing is at lower elevations in winter and

highest in late spring. This mixing height is an indicator of

inversion height above the ground. Inversions occur 38 percent of

the year in El Paso, Texas area. These inversions occur more

frequently during the winter months.

Air pollution is present in the Rio Grande Valley and El Paso,

Texas area. The pollutants come from industry and vehicular

traffic in the El Paso, Texas area and move northward. The

pollution intensity varies with the time of year and the direction

and intensity of the winds. Very few vehicles presently use the

proposed lease area, thus hydrocarbon emissions are low (5).

Frost-free growing season

The average frost-free period is 200 days from the last

spring freeze about April 6 to the first fall freeze around

October 15 (Table 3).

The long growing season is typical of this semiarid desert

region. Usually the first half of the growing season is dry and
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hot while the second half is moist and hot (Table 3). Therefore,

plant growth is usually restricted in the first half of the growing

season and enhanced in the second half.

Vi sibil ity

Average yearly visibility of less than three miles occurs about

one percent of the time, usually during January.

Topography

General

The Kilbourne Hole area is an undulating alluvial plain-like

surface ranging in elevation from 4150-4360 feet. The West

Potrillo Mountains, ranging from 5377-5550 feet, extend north

from the Mexican border some 20 miles and varies to 10 miles wide.

The East Potrillo Mountains, located southeast of the West Potrillo's,

have an elevation of about 5360 feet. These mountains are about

7 miles long and 2 miles wide. The two mountain ranges are north-

south uplifts that are in the west portion of the proposed lease

area. Mount Riley, a very prominent group of peaks (5915-5957 feet)

is situated northwest of the East Potrillo Mountains. Kilbourne,

Hunts, and Phillip's Hole are prominent crater-like structures

in the central portion of this area, with elevations of 3920,

4017, and 4093 feet, respectively. Other less prominent but

similar structures are present. A surface lava flow (Aden Lava

Flow) is also present within the northcentral portion of this

area. (Illustration 18)
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Table 3 Average climatic summary for Las Cruces
and vicinity derived from climatic data
supplied by New Mexico State University 1/

Month Prec.

in.

Mean
Temp.

Evap
in.

Snow
in.

Avg.

Velocity
M.P.H.

Prevailing
Wind

Direction

Jan 0.36 41.4 2.98 0.5 5.3 N

Feb 0.42 45.6 4.39 0.5 6.2 NW

Mar 0.37 51.5 7.60 0.2 7.3 W

Apr 0.20 59.3 10.09 T 7.6 W

May 0.30 67.2 12.28 0.0 6.9 W

June 0.59 76.4 13.27 0.0 6.4 SE

July 1.59 79.4 12.01 0.0 6.0 SE

Aug 1.72 77.5 10.36 0.0 5.1 SE

Sept 1.22 7.14 8.36 0.0 5.1 SE

Oct 0.70 60.6 6.16 0.0 4.7 SE

Nov 0.45 48.7 3.75 0.5 4.7 N

Dec 0.50 41.7 2.67 0.9 4.9 N

Total 8.32 93.92 2.6 5.85

Avg. 60.0

Last freezing temperature in Spring 31° Apr. 6

First freezing temperature in Autumn 31° Oct. 15

1. Adapted from original tables by Houghton, Frank E., 1972, Climatic
Guide New Mexico State University, Las Cruces, New Mexico 1851-1971

Agricultural Experiment Station Research Report 230; New Mexico State
University, Las Cruces, New Mexico 20p.
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Taken from New Mexico Geological Society Sixteenth Field

Conference Guidebook 1965.

PHYSIOGRAPHIC FEATURES OF THE PROPOSED LEASE AREA

Illustration 18
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West PotriHo Mountains

The West Potrillo Mountains are volcanic mountains composed of

cinder cones superimposed on a lava flow. Most of the cinder cones

are steep sided conical peaks 800 to 1300 feet above the plain.

The vegetative cover consists of low desert shrubs, forbs, and

yucca grasslands. Drainage in the West Potrillo Mountains is

radially out from the mountains onto the plains.

East Potrillo Mountains

The East Potrillo Mountains differ in origin from other

mountains in the area in that these mountains are composed

primarily of limestone. They extend some 1000 feet or more

above the surrounding plain. The vegetation of the East Potrillo

Mountains is generally a desert shrub-grassland sparsely interspersed

with cacti and juniper. Drainage in the East Potrillo Mountains

is radial

.

Mount Riley

Mount Riley is the most prominent topographic feature of the

Kilbourne Hole area. It is volcanic in origin. The elevation

of this mountain is 5957 feet, some 1500 feet above the plain.

Mount Riley is covered with low desert shrubs and forbs or barren

rock slides. Drainage is radial onto the alluvial plain.

Alluvial Plain

The plain, known as the La Mesa Surface, is the top of an

alluvial filled basin. It is an undulating plain with variable

soil types. These soils are covered by grasslands, desert shrubs
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associated with desert pavement, and desert shrubs associated with

sand dunes. Small arroyos are present in the area, but due to the

numerous crater-like structures, most of the drainage is internal.

External drainage is present only along the east edge of the plain

when short dendrictic arroyos drain into the Rio Grande Valley (16)

Kilbourne, Hunts, and Phillip's Holes

Kilbourne, Hunts, and Phillip's Hole are crater-like formations

found within the plain. Kilbourne Hole is the most prominent,

being about two miles in diameter and 450 feet deep. Hunt's Hole

is about one mile in diameter and 180 feet deep. Phillip's Hole

is about two and one half miles in diameter and 50 feet deep.

Kilbourne and Hunt's Holes are prominent features while Phillip's

Hole is not as obvious. These structures are vegetated by desert

shrub-grasslands, and all structures drain internally.

Aden Lava Flow

A basaltic lava flow is located north of Kilbourne Hole. This

lava flow, known as the Aden Lava Flow, covers about 22,700 acres

and is about 100 feet above the plain. Many small depressions are

present due to the irregular surface of the lava. A \/ery diverse

number of plant species cover this area. The irregular porous

surface provides for internal drainage.

Soils

The Kilbourne Hole proposed lease area contains 12 soil

associations. A discussion of their general characteristics,

the soil series, and an interpretation of soil properties
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considered important to analyze the various construction activities

are presented in Appendix C. The soil associations are diagrammatically

shown in Illustration 19. Soil characteristics and qualities of major

soil series in each association of the proposed geothermal lease

area presented in Table 4. Information within this table consists

of the slope, USDA texture, subsurface texture and carbonates,

subsoil texture and permeability, substratum, soil depth, available

water holding capacity, and shrink-swell potential. Interpretations

of soil properties for engineering use in the area are presented in

Table 5. This table presents information on the suitability of

soil as a source of top soil and roadfill, degree of limitation

for septic tank filter fields, foundation support, locating

highways, location reservoirs and constructing their embankments,

and locating sanitary land fills.

Water

The Kilbourne Hole area is located in the Mesilla Bolson (a

bolson is a flat desert valley surrounded by mountains which drain

internally into shallow lakes and sinks). The broad flat floor

of Mesilla Bolson is known as the La Mesa Surface, and contains

no large perennial lakes. Stock tanks have been built in the area

by ranchers and governmental agencies to help provide water for

livestock.

The extreme eastern margin of the area drains into the Rio

Grande River which is located immediately east of the area of

consideration.
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Ground water on the La Mesa Surface is derived mainly from

precipitation which falls on areas of lava outcrops, and from

along the mountain fronts where drainages carry the runoff onto

the plains. Only in exceptionally wet years can an appreciable

amount of precipitation on the plains be expected to reach the

water table. Normally, most of the precipitation evaporates or

is transpired by plants. The depth to the water table varies

throughout the area (see Illustration 20).

Attempts have been made to initiate irrigation farms on the

La Mesa Surface, but the ventures have been unsuccessful. Water

wells in the area are used mainly to water livestock.

Studies indicate that ground water levels have not been

lowered appreciably in many areas since 1954. The output of wells

on La Mesa are much lower than those in the Rio Grande Valley to

the east (13)

.

Chemical analyses are not available on water quality for the

entire area, but in general the water is considered to be of good

quality in most places. A well was drilled in Kil bourne Hole to

a depth of 179 feet and was reported to have recovered warm

sulphur water.

Geology

The Kilbourne Hole area is located generally on the western

part of the La Mesa Surface. La Mesa Surface is bounded on the

north by the Sierra de Las Uvas Mountains, on the northeast by

the Robledo Mountains, the Rio Grande Valley along the eastern
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side, the Juarez Mountains on the south, and the East and West

Potrillo Mountains on the west (see Illustration 18).

The East Potrillo Mountains are sedimentary (limestone) rocks

of Cretaceous Age. The West Potrillo Mountains and Mount Riley

are volcanic in origin (Illustration 21). It is not known whether

thick sedimentary rocks underlie the West Potrillo Mountain area

(13). La Mesa area is made up of Recent to Tertiary Age semi-

consolidated to unconsolidated sediments composed of basin fill

alluvium capped by caliche with lava flows outcropping in the

central part. There is a thin mantle of sandy, clayey, calichified

soil ranging from an inch or two up to 18 inches. Superimposed

on this land surface, from the Rio Grande Valley to about the

central portion of the lease area are mesquite sand dunes. This

part of the surface is characteristically sand dune country. The

stratigraphy of the subsurface sediments of the general area are

presented in Illustration 22.

Structurally, the Kil bourne Hole proposed geothermal lease

area is in a shallow garben (down thrown block of the earth's

surface) that lies between the Franklin Mountains on the east

and the Potrillo Mountains on the west. In the Mid-Continent

area of the United States, major oil reservoirs have been

preserved in features such as this. Several deep test holes

have been drilled for oil and gas on La Mesa Surface, but none

have been successful. The Kilbourne Hole is thought to lie on

the Fitzgerald Fault which cuts through La Mesa Surface, but





GEOLOGIC MAP OF KILBOURNE HOLE AREA

General Rock Descriptions

Qab - Alluvium & Bolson Deposits

Qal - Alluvium
Qb - Basalt Flows

Qts - Santa Fe Group - Volcanic Rock

Qv - Volcanic Rock

Ta - Volcanic Rock

Tki - Intrusive Rock

Tuv
Tv

Pa

Ph

IP

SOC

Volcanic Rock
Extrusive Rock

Abosandstone
Hueco Limestone

Pennsylvanian Age Rock
Silurian, Ordovician and Cambrian
Volcanic Vents

ILLUSTRATION 21
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STRATIGRAPmIC COLUMN - POTRILLO SHELF
DONA fi M A COUNTY, SOUTH-CENTRAL S £ w MEXICO

Taken from New Mexico Geological Society-Twentieth Field

Conference Guidebook, 1969.

STRATIGRAPHIC COLUMN OF THE KILBOURNE HOLE AREA

ILLUSTRATION 22
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is obscure in this region due to surface sediments. The

alignment of cinder cones and depressions suggests these features

are structually controlled by the fault (3) (Illustration 23.)

Kil bourne Hole is a crater-like feature that has an elliptical

shape that is approximately 2.0 miles long and 1.4 miles wide

(Illustration 18). The walls are nearly vertical in most places

and the flat floor is approximately 450 feet below the raised rim.

A 179 foot drill hole in the bottom of Kil bourne Hole was reported

to have produced warm sulphur water. The warm sulphur water could

be indicative of much higher temperatures at greater depth.

Hunt's Hole, located two miles south of Kil bourne Hole, is

roughly circular and about one mile in diameter with a maximum

depth of approximately 180 feet below the raised rim. Phillip's

Hole located approximately three miles east of Hunt's Hole, has

no sharply defined rim and is about 50 feet deep.

The origin of Kilbourne Hole and associated features, Hunt's,

and Phillip's Holes, have caused much controversy. In 1907,

W. T. Lee described Kilbourne and Hunt's Holes as phreatic

explosion pits which were caused when the ground water was

converted to steam by an intruding dike (14). Also, Kilbourne

Hole was inlcuded in an article on explosion pits of the

southwest by Darton (2).

In 1940, Reiche proposed solution collapse as the origin of

Kilbourne Hole (solution collapse for example happens when a

soluble material such as salt is leached from the subsurface
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Taken from New Mexico Geological Society-Sixteenth Field Conference Guide-
book, 1965.

Index map of La Mesa showing faults (solid lines, dashed where probable,
dotted where uncertain), basalt flows (Qb), and volcanic cones (large dots)

ILLUSTRATION 23





70

strata and the strata above collapses to fill the void that in turn

causes a surface sink or depression) (20) In 1957, Shoemaker

compared Kil bourne Hole to the maar-like craters in Mexico. De

Hon and Reeves (4), made studies (1963 and 1965) and concluded the

depressions or holes are maares which were formed by short-lived

gas volcanoes which were characteristically deficient in ejecta

(blow out material )

.

Deep in the earth the gases separated from the magma and

migrated via the Fitzgerald Fault to the ground surface. The

eruptions occurred spasmodically and enlarged the orifices or

vents each time the eruptions occurred. Subsequent slumping

(landslides) of the steep vent walls enlarged and partially

filled the craters (3).

Minerals

Development of mineral deposits in the Kil bourne Hole area has

been on a very limited scale, primarily because economic mineral

deposits have not been found. The three categories of minerals

(as classified) are discussed below.

Leasable minerals

Several deep holes have been drilled into the subsurface in an

attempt to discover oil and gas in the Kilbourne Hole area, but

to this date none have been successful. Even though the geology

appears to be favorable, reportedly few indications of oil and

gas have been observed.

The area is thought to have potential for geothermal resource





71

because of recent volcanism, recovery of warm sulphur water from

a shallow well (179 feet) in Kilbourne Hole, and crater-like

features which are present. Also, one of the wildcat wells

drilled for oil and gas supposedly discovered abnormally high

temperatures.

Other leasable minerals are not known to occur in the

Kilbourne Hole area.

Locatable minerals

These minerals appear to be yery restricted in occurrence in

the area; however, barite, manganese, and. lead are known to be

present in the East Potrillo Mountains. Mining claims have been

located on these small, scattered deposits but the mineral content

is presently considered too low to be mined economically.

Mining claims have also been staked in the East Potrillo

Mountains on marble deposits. The marble occurs in a rather

small localized area where there has been metamorphism of

limestone. Color of the marble varies from white to gray and

has little or no textural or coloration features. The deposit

may not be massive enough for dimension stone suitable for

building purposes; however, in chip form the marble could be

used as decorative rock for landscape purposes. The quality and

use of the marble would determine whether the material was

locatable or a saleable mineral (Illustration 24).
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Saleable minerals

Volcanic cjnders_

At the present time cinders are the most valuable and most used

mineral in the Kilbourne Hole area. These deposits or cones are

located mainly in the West Potrillo Mountains. There is also a

deposit in the eastern part of the area at Black Mountain

(Illustration 24). The cinders are used as a light weight

aggregate in making cinder blocks, road surfacing material,

decorative rock, and pozzolan.

Sand and_ gravel

At this time, sand and gravel are the second most valuable and

useful mineral in the area. These deposits occur in the erosional

rough lands located on the western border of the Rio Grande Valley

immediately west of the Rio Grande River (Illustration 24). Sand

and gravel are used for various kinds of construction.

Lava roc_k

This type of rock occurs on the surface, mainly in T. 26 S., R. 1

W. and T. 26 S., R. 2 W. (Illustration 24). Lava rock is used

as building stone and also as crushed aggregate for decorative

purposes.

Caliche,

These deposits are widespread and occur throughout much of the

area. The caliche is usually located a few feet below the ground

surface; however, in some instances there is exposure at the

surface. The main use of this mineral is for road building and

surfacing.
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Living Components

Vegetation

The area is classified as a desert grassland (7). Thornbury

(25) considers this region as part of the Mexican Highland Section

of the Basin and Range Province. This desert grassland varies

throughout the area and is therefore broken into five vegetation

types which are: mesquite ( Prosopis juli flora ), creosote ( Larrea

tridentata ) , grassland, desert shrub, and the malpais. Vegetation

within each of these types varies due to the soils, elevation,

exposure, temperature, and precipitation (Illustration 25).

Mesquite type

The mesquite type is the most widely distributed vegetation

type found in the proposed geothermal lease area. The dominant

shrub is mesquite. Loose sandy soils accumulate around the base

of mesquite plants, thus producing a microrelief of sand dunes.

The dunes may be composed of other co-dominant desert shrubs.

The interdunes are either barren or support a sparse community

of annual and perennial vegetation. Some plant species found

in this vegetation type besides mesquite are: fourwing saltbush

( Atrip! ex canescens ) , broom snakeweed ( Gutierrezia sarothrae )

,

soaptree yucca ( Yucca elata ) , creosote bush, tarbush (
Flourensia

cernua ) , sand dropseed ( Sporobolus cryptandrus ) , mesa dropseed

(S porobolus flexuosus ) , bush muhly ( Muhlenbergia porteri )

,

fluffgrass ( Tridens pulchellus ) , and many annual grasses and

forbs.





UJ UJ

>- >-

>-

I/O

CD

a.
>-

UJ

>-

UJ
«/1O
D.O
ca
a.

UJ
re

<:
U- UJ
CD CC

cu
<C UJ
s: */>

in

1/1
UJ

^

o
o
UJ
a:o UJO

D-

UJQ

CD
UJ

I ory*





76

Creosote type

The creosote bush type is an important vegetation type but is

not as extensive as the mesquite type. The drier areas with a

desert pavement surface layer of small gravels is commonly associated

with creosote bush. Many other plant species may be found within

this type but wery rarely do they make up a quarter of the

vegetative cover. Some of these species besides creosote include:

tarbush, broom snakeweed, mesquite, fourwing saltbush, soaptree

yucca, black grama ( Bouteloua eriopoda ), bush muhly, mesa dropseed,

fluffgrass, many species of cacti (Opuntia spp.) and numerous annual

grasses and forbs.

Desert grassland type

The desert grassland type is the third largest vegetation type

found in the lease area. The presence of the grass cover stabilize

the soil. This type is composed mostly of perennial bunch grasses.

Usually the topography is level to gently sloping. These grasses

may grow in pure or mixed stands. Many shrubs and forbs occur in

this type but do not make up a large percentage of the vegetative

cover. Plant species found in this area include: black grama,

tobosa ( Hilaria mutica ) , vine mesquite ( Panicum obtusum ) , sand

dropseed, mesa dropseed, spike dropseed ( Sporobolus contractus ),

alkali sacaton ( Sporobolus airoides ), fluffgrass, burrograss

(Scleropogon brevifol ius ) , poverty threeawn ( Aristida divaricata )

,

red threeawn ( Aristida longiseta ), desert saltgrass ( Distich! is

stricta ) , mesquite, creosote, tarbush, soaptree yucca, many

species of cacti and various annuals.
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Desert shrub type

The desert shrub type is found in the East Potrillo Mountains.

Many different species are found in this area but no one species

dominates. These species may include: one-seed juniper

( Juniperus monosperma ) , shrub 1 i veoack ( Quercus turbinella ) ,

wolfberry ( Lye j urn berlandieri ) , Apache plume ( Fallugia parodoxa )

,

soaptree yucca, Torries yucca ( Yucca torrei ) , desert willow,

( Chilopsis linearis ) , creosote, and various species of cacti,

black grama, sideoats grama ( Bouteloua curtipendula ) , blue grama

( Bouteloua gracilis ), bush muhly, Indian ricegrass ( Orizopsis

hyme noides ) , little bluestem ( Schizachyium scoporium ), sand

dropseed, poverty threeawn, red threeawn, and many annual grasses

and forbs.

The Mai pa is type

The malpais type is a unique type found within the lava flow

north of Kil bourne's Hole. This area consists of sandy loam,

silt loam, and exposed lava surfaces. Many depressions are found.

The surface configuration of this area helps concentrate water

into the lower areas. This increase in water produces a large

variety of vegetative species. Some of these species may include:

mesquite, creosote, tarbush, fourwing saltbush, soaptree yucca,

Apache plume, wolfberry, one-seed juniper, various species of

cacti, tobosa, vine mesquite, black grama, sideoats grama, blue

grama, sand dropseed, spike dropseed, mesa dropseed, bush muhly,

red threeawn, poverty threeawn, alkali sacaton, fluffgrass,
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burrograss, and various annual forbs and grasses. A detailed

vegetative study is needed to assess the botanical value of this

area.

Vegetational variations due to soils

Vegetation and plant communities vary due to changes in soil

characteristics. Various soil properties such as depth, texture,

composition, and nutrient properties influence the amount and type

of vegetation produced on these soils. Ecotones are very abrupt

in some areas and not in others.

Vegetative variations due to elevation

Elevation has an influence on the species composition of this

area. .The plain is at about 4,000 feet while the mountains range

up to 6,000 feet. Temperatures are cooler and precipitation

increases with elevation (16). Shrubs dominate the plain at

4,000 feet. Shrubs are replaced by grasses with elevations up to

5,000 feet. The higher elevations are composed of grasses in

association with some shrubs and forbs (8).

Vegetative variations due to exposure

Exposure produces some variations in vegetation. The plain has

very little relief and no real slope exposures. Therefore, little

variation occurs due to exposure. In the rougher areas of the

foothills and mountain slopes exposure does produce variations.

The south exposures are hot and dry, thus producing a different

species composition in relation to the north slopes which are

slightly cooler and wetter. This effect is dramatically
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displayed in the East Potrillo Mountains and on Mount Riley where

relict stands of one-seed juniper can still be found on north

facing slopes.

Vegetation in relation to watershed

Vegetation influences the stability of soils. Wind and water

erosion vary within each type.

The mesquite type is more commonly associated with loose

sandy soils. Sites dominated by mesquite are often characterized

by great amounts of soil particles accumulated under the mesquite

plants, with erosion between plants so severe that subsurface

soils (caliche) are often exposed. This shows that mesquite

does effectively intercept large amounts of blowing sand, thus

producing some stability on these, otherwise highly erodable

soils. Water erosion is probably common but due to the level

topography and internal drainage has not been proven to be a

major problem in this area.

The creosote bush type is usually associated with soils that

contain a gravelly surface layer (desert pavement). These soils

are on drier upland sites. Soils associated with this type are

normally stable due to desert pavement and vegetation. Creosote

bush contributes to soil stability by reducing wind velocity at

the soils surface. If however, the surface is disturbed, fine

particles are exposed and subject to both wind and water erosion.

The grassland type is found on the heavier more stable soils.

These soils are found in the swales and on mountain slopes with
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a rock mixture (8). Perennial grasses help stabilize these soils

due to their growth, form, and dense vegetative cover. These

soils are not usually exposed to wind and water erosion and

therefore very little soil is lost. If the cover is broken for

some reason erosion will take place. The desert shrub and

malpais types are composed of rocky soils that produce little

or no soil erosion.

Animals

Domestic

Covered under land uses.

Wildlife

A variety of wildlife species are found throughout the

proposed geothermal lease area. Several species are restricted

in distribution due to specialized habitat requirements while

others occur throughout the lease area. Difference in soils

vegetation and topography and their influence on microclimate

may in part produce these limitations. Large mammals such as

mule deer ( Odocoileus hemionus ), coyotes ( Cam's latrans ) , and

bobcats (Lynx rufus ) are found in the area but they are relatively

few in number as compared to smaller animals. Populations of

small mammals are high in the mesquite types (Table 6). A variety

of bird species are found throughout the lease area and both

species and number vary throughout the year (Table 7). According

to available data, no fish are present within the lease area to

our knowledge. Reptiles, amphibians, and numerous invertebrates
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including insects and spiders, occur as either isolated or widely

distributed populations depending upon the species.

The ranges of several endangered species overlap the study

area. The Mexican duck ( Anas diazi ) occurs along the Rio Grande

Valley and may at times frequent some of the stock tanks found

within the study area. The southern bald eagle (Haliaeetus 1.

leucocephalus) roams great distances and may occur over the area,

particularly during the winter. No definite sightings of this

species have been noted. The American peregrine falcon ( Falco

peregrinus anatum ) , like the bald eagle, has a wide distribution.

This species was sighted within the study area within the last

two years by a BLM wildlife biologist. Oddly enough, the falcon

was seen in the yucca grassland vegetative community near the

Aden Lava Flow. Although this certainly is not a typical habitat

for this species, the sighting is considered s/ery reliable.

Another falcon, the prairie falcon ( Falco mexicanus ) is found

within the study area and is closely associated with yucca

grassland communities.

Among the endangered mammals, the spotted bat ( Euderma

maculatum ) , and the Mexican wolf ( Cam's lupus baileyi ) may occur

within the study area. The occurrence of the latter species is

highly questionable. However, because of the remoteness of the

West Potrillo Mountains, this species may occasionally range into

that area. The spotted bat may occur in the East Potrillo

Mountains. This area does provide many crevices and other
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retreats of sedimentary origin which may provide suitable habitat.

No sightings or other data are available which confirm its

occurrence here. Important habitat areas will be discussed

further.

East Pptrillp Mountain^

These mountains consist primarily of limestone and support a

large variety of plant species such as one-seeded juniper, Torrie's

yucca and shrub live oak, uncommon to the other mountains within

the proposed lease area. Therefore, these mountains provide a

somewhat specialized habitat.

Mule deer are the only big game mammal found within the East

Potrillo Mountains. Moore (18) reported a low population in this

area; he estimates the population at one deer per section and

speculated that vegetative cover is the important factor lacking

in the overall habitat requirements of these deer. The low

growing shrubs and grasses do not provide the cover that is

associated with large deer populations. The rough terrain

probably provides enough cover to support the small population.

Due to the warm temperatures yearlong, very little seasonal

movement is noticed.

Coyotes and bobcats are present in these mountains. The

rough terrain provides cover for resting and producing young.

The coyote will use some vegetation as a food source.

Scaled quail ( Callipepla squama ta) and mourning doves

(Zenaidura macroura) are scattered throughout the East Potrillo
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Mountains. The mourning doves use the area for nesting and

migration while the scales quail are resident. Water may be

the limiting factor for increasing their habitat.

Birds of prey utilize the East Potrillo Mountains but most

of them are not restricted to this particular mountain range.

The rough topography may supply certain habitat not found in

other portions of the proposed lease area. The prairie falcon

may use these mountains in the winter and may nest here due to

the isolation and high protective recesses of crevices of these

mountains. Other raptor may nest here for the same reasons.

West Potrillo Mountaj_ns_

These mountains are composed of volcanic cones and craters

and contain at least one plant species totally uncommon to the

remainder of the study area. White sage ( Artemisia ludoviciodes )

was found to be quite common on the north facing slope and may be

an important food source for the mule deer population as well as

providing an important potential food source for pronghorn

antelope (
Antilocapra americana ). Areas of lower elevation form

large and small basins filled with a variety of grass and forbs
r

Moore (18) reported mule deer densities within this area of

approximately two deer per section. He believes that this herd

is static at the present time.

Preliminary studies indicate that this area may provide

suitable habitat for a small herd of pronghorn antelope.

Although antelope are not found here at the present time, a
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release has been recommended in the preliminary steps of the BLM

Management Framework Plan. Final decisions regarding this

recommendation are pending.

Coyotes and bobcats are known to inhabit this area. It is

believed that both species use the area for hunting and denning

but little is known about their population densities.

Scaled quail and mourning doves are found throughout these

mountains in small numbers. The valleys in the area contain

grasses, forbs, and cholla cactus ( Fouqueiria s plendens ) which

are known to supply some of the best scaled quail habitat in the

study area. The mourning doves use the area for nesting and

migrating.

Birds of prey occur within the area; however, the study team

was surprised to find relatively low densities of these birds

here as compared to the surrounding plains. Only a single pair

of red-tailed hawks ( Buteo jamaicensis ) and several sparrow hawks

( Falco spaiverius ) were sighted in the West Potrillo Mountains,

while a great variety of other raptor species were sighted on

the nearby plains. The many volcanic cinder cones scattered

throughout the West Potrillo Mountains may provide important

nesting sites for raptors during spring and summer months.

Many other animals may inhabit the West Potrillo Mountains.

However, an intensive wildlife inventory is needed to identify

species and estimate populations.
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Aden Lava Flow

This area consists of exposed lava, rough, uneven topography,

and sinks vegetated with a wide variety of plant species. It

represents the only habitat available for certain species in the

study area.

The rock pocket mouse ( Perognathus intermedius ) is found

within the Aden Lava Flow. A dark-furred ecotypic variation

makes this species of interest to the mammal ogist.

The blacktailed rattlesnake (Crotalus molossus molossus) has

been collected in this lava flow (17). The isolation of this

snake from its normal mountainous habitat is of special interest.

Further study of its occurrence' here and habitat requirements may

provide valuable insight into the area's historical climatic

conditions and former species distribution. It also occurs as

a dark ecotypic form.

The study team also collected a horned lizard ( Phrynosoma spp .)

which appeared to be, likewise, a dark ecotypic form.

A gila monster ( Heloderma suspectum ) has been reported in

Kil bourne Hole. This area is over 100 miles from the known range

of this animal. The gila monster may have been released here or

misidentified.

Mule deer, coyotes, and bobcats may inhabit the lava flow at

certain times of the year. Cover and a variety of food sources

attract these animals. Moore (18) reported the lava flow supplies

natural dens used by the bobcat and coyote in raising their young.
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Scaled quail inhabit the lava flow, while mourning doves use

the area for nesting and during migration. Populations of these

birds appear to depend upon the availability of water. The rough

impervious lava formation make water available longer in this area

than out on the plain.

No raptor species are associated directly with the lava flow.

However, the study team observed a golden eagle over this area.

This area contains a large concentration of predator species

which is an indication of high densities of prey species such as

small mammals and rodents.

The P.la_ijl

The plain is somewhat undulating and is vegetated by

communities of mesquite, creosote bush, and grassland. The

mesquite type contains the highest animal population densities

while the creosote bush and grassland types are somewhat less

important.

The mule deer, coyote, and bobcat are occasionally seen within

this area. The mule deer are casual users of the plain while the

coyote and bobcat use the area for hunting.

The waterfowl habitat within the proposed geothermal lease

area is limited due to the amount of available surface water and

suitable adjacent vegetative cover. A large number of small

stock tanks occur in this area but due to the low average annual

precipitation many of these tanks do not contain water yearlong.

These tanks are used by waterfowl in the spring and late fall
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during migration and some species winter here. Moore (18)

classifies the proposed lease area as low value waterfowl

habitat.

Three species of upland game birds are found on the plain.

They include: Gambel 's quail (Lophortyx gambelii), scaled quail,

and mourning doves. Although Gambel 's quail are restricted

somewhat to the plain, scaled quail, and mourning doves are found

throughout the proposed lease area.

Gambel 's quail are found usually along the rivers and in the

rougher lands immediately above the flood plains. These areas

contain mesquite and associated shrub and forb species used for

cover and food.

Scaled quail are associated more with the flat open areas

away from the rougher country. Creosote, ocotillo, and cholla

( Opuntia sp .) are the main types of vegetation with some grass and

forb species in the lower areas. Scaled quail are often

associated with stock tanks.

Mourning doves are found throughout the proposed geothermal

lease area, particularly in river thickets and in riparian

vegetation near some stock tanks. The dove population increases

in the fall due to migrations from the north.

Birds of prey are numerous throughout in the plains area.

They include the rough-legged hawk ( Buteo lagopus ) , Swainson's

hawk (Buteo swainsoni), ferruginous hawk (Buteo regal is), zone-

tailed hawk (B uteo albonotatus ) , marsh hawk (Circus cyaneus)

,

sparrow hawk, red-tailed hawk, peregrine falcon, prairie falcon,
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and the golden eagle ( Aguila chrysaetos ) . The Aplomado Falcon

( Fa! co femoral is ) may also occur here, however, there have

apparently been no authenticated sightings. The large concen-

trations in terms of both species and densities which occur here

in winter months, would seem to indicate that this area is an

important wintering area for birds of prey.

At least two species, the Swainson's hawk and the marsh hawk

are common yearlong, remaining here in large numbers during the

summer.

Many non-game birds inhabit the area. Some are resident while

others migrate to or through the area during certain seasons of

the year. A list of the birds that occur in the area are

presented in Table 7.

Many other animal species occur in this area. Reptiles and

amphibians and invertebrates are presented in Tables 8 and 9,

respectively. Little information has been compiled by land

managing agencies on these species due to the emphasis on the

management of big game. More recently there has been increased

interest by these agencies in these non-game species.

Ecological Interrelationships

The most complex plant and animal communities are found in the

East and West Potrillo Mountains and in the Aden Lava Flow.

These areas contain a very diverse and complex plant community

which attracts a variety of animal species.
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Water is the most important limiting factor in the desert.

The East and West Potrillo Mountains receive greater amounts of

rainfall due to their uplifted topography. Cooler temperatures

and reduced evaporation rates also serve to conserve water.

Many of these mountain soils are rocky and are close to bedrock.

Water percolates into these shallow to moderately deep soils and

often reaches an impervious layer where it begins to move laterally

This water is concentrated and may eventually reach the soil

surface somewhere down slope. Depressions under rocks provide

storage areas for water. This water is lost through transporation

and evaporates but the rock covering greatly aids in slowing the

evaporation process. Slope aspect also influences the moisture

availability. The north and east facing slopes are cooler, thus

more mesic than the hot south and west facing slopes. A wide

variety of plant species cover the mountains with variations in

composition and density due to slope aspect.

The Aden Lava Flow is almost level with a very diversified

microrelief. When the lava flowed over the surface many air

pockets were formed. Many of these pockets are close to the

surface and may hold water for vegetative production. When

precipitation falls, it runs into these depressions where it is

collected. The water might further percolate through the soil

into one of these shallow air pockets to be stored. The rough

microrelief also protects the vegetation from winds, thus

reducing evapotranspiration. The combination of these factors
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produces many variations in microclimate often affording habitat

for more specialized plant and animal forms.

The complexity of the plant and animal communities decreases as

topography changes from the desert mountains, across the piedmonts,

and onto the desert plain. The mesquite, creosote, and grassland

types are found on the plain and were described in detail under the

section on vegetation. These communities are not as complex as the

desert mountain and lava flow communities. In fact, some are almost

monotypic.

The Aden Lava Flow possesses a specialized isolated ecosystem

which is unique to the study area. Some species found in this area

are usually associated with desert mountain communities, i.e., mule

deer, black-tailed rattlesnakes. The habitat requirements of these

wildlife species are somehow being met in the Aden Lava Flow.

Whether these wildlife populations are decreasing, static, or

increasing is not known. The roughness of the area and the

vegetation present may produce habitat for species not yet

identified.

The West Potrillo Mountains support an excellent stand of

grasses. This species composition appears to represent a

community near climax. However, further studies are needed to

justify this hypothesis.

The East Potrillo Mountains are composed of limestone, thus

the area contains another unique habitat found in the area. A

completely different array of flora and fauna is or may be
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present here. The presence of one-seed juniper on the north

slopes is interesting. Many of the old trees are dead. This

species alone probably serves as an indicator of past climatic

conditions and points to the fact that the entire area has become

drier during recent decades.

Ecological studies are needed in the Aden Lava Flow, the

East Potrillo Mountains and the West Potrillo Mountains. These

studies should provide information on the ecological interre-

lationships expressed in each of these isolated areas, thus

providing data necessary in the continuing study of ecological

phenomenon in the arid deserts of the southwest.

The mesquite type, in association with grasses and yucca,

contains a very active animal community. The sand dunes around

the mesquite supply cover for above ground animals while the

loose sands supply a substrata for the burrowing species. Birds

of prey and predator animals frequent these areas in abundance

due to the availability of prey species.

The least diversified plant community is undoubtedly creosote.

Of ecological interest is the ability of creosote and animals

found in this association to withstand the climatic stresses

placed upon it.

Other environmental factors are:

1. The survival of the desert and semi-desert communities

as with all other communities, depends largely upon the maintenance

of the microclimate.
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2. Secondary succession is very slow within a desert

community due to limited water availability and high soil

temperatures

.

3. Regression of perennial vegetation to annuals may

occur with soil disturbances and vegetative removal.

4. Bird species become adapted to man-made structures.

Birds of prey may use tall structures as observation perches and

nest sites. Song birds may use other facilities for nesting and

resting.

5. There are many specialized forms of plant and animal

species occurring in the desert. Alterations, destruction, or a

decrease in size of habitat may result in long term or permanent

removal from the community.

Human Interest Values

Landscape character

Open space

The landscape can be described as being a desert type with

varieties of vegetation common to the semiarid and arid portions

of southwestern New Mexico. Vertical variations in the landscape

amount to less than 100 feet except for the mountains and cinder

cones that, in general, cover the western portion of the proposed

geothermal lease area.

Visibility from any viewing point ranges up to fifty miles.

Man-made intrusions are minimal for an area of this size. They

include back country roads; a single track railroad which runs





106

southeast to northwest across the area; telephone and electric

transmission lines that parallel the railroad; an underground

natural gas line and a pumping station north of and parallel to

the railroad, and electric and telephone service lines to ranch

headquarters. An abandoned railroad bed parallels the Mexican

border on the south boundary of the area.

Open space characteristics are dominant when evaluated on a

ratio of natural or man-made intrusions versus the total area (12).

Scenic quality

Key factors established for evaluation of scenic quality are

land form, color, water, vegetation, uniqueness, and intrusions (11).

A numerical value and alphabetical class evaluation score results

from using given criteria and making comparisons to regional land

areas. The Kilbourne Hole proposed lease area scenic value has

been given a middle B rating on a scale of C = 1-9, B = 10-14, and

A = 15-24. This means that when this area is compared with

regional scenic values, using the criteria, the scenery is rated

as average.

There are three geological features in the potential lease

area that deserve special attention; they are the West Potrillo

Mountains, Kilbourne Hole, and Hunt's Hole.

The West Potrillo Mountains are different from the rest of

the area because they are volcanic formations. Several distinct

craters are visible. The physical structure of these mountains

is uncommon in this region, mainly because the formations are

extensive.
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Vegetation in this mountain area is desert grassland which appears

near climax condition (almost uneffected by grazing). The mountains

are arid, without water except during and after rain showers. A few

man-made reservoirs provide water for livestock.

The mountains are remote. They have not attracted people in the

same way most other mountainous areas in the region have. Only a few

primitive ranch roads go into them and none go completely through.

Livestock grazing is made possible by providing watering sources.

The West Potrillo Mountains have attracted the attention of

wilderness enthusiasts because of the primitive situation that exists

there.

Kilbourne Hole and Hunt's Hole were rated in the BLM Recreation

Information System as part of the overall scenic value. They are

large structural depressions that stand out because they contrast

with the surrounding desert geology (see section on geology). The

location of these 'holes' makes them accessable to numerous visitors.

Hunters, motorcyclist, 4-wheel drive enthusiasts, and persons

driving and sightseeing for the pleasure frequent these sites.

Primitive values

Primitive values relating to the Kilbourne Hole proposed geo-

thermal lease area are set forth in the Bureau of Land Management

planning system documents for the Las Uvas planning unit. Criteria

used in evaluating the area include the following factors:

(1) Intrusions, (2) Scenic quality, (3) Wildlife, (4) Fisheries,

(5) Water usability, (6) Size, and (7) Uniqueness. By rating the

area according to these factors and applying numerical values
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to quality of the factor a primitive value score of 'B' was established.

Class scores are A = 20 points or more, B = 1 5 - 20, C = 8 - 14 (10)

.

The criteria used take into consideration qualities which are considered

pertinent to primitive values. The rating of 'B' expresses an average

value when compared to other similar type areas in the region.

Land uses

Grazing

The predominant use of national resource and other lands in the

study area is for the grazing of cattle. Grazing values are generally

poor ranging from 2 to 8 CYL (cows yearlong) per section. Many parts

are not grazed because of rough terrain, the lack of stockwater, and

low grazing values.

Rights-of-way

There are numerous pipelines, transmission and distribution

powerlines, communication lines and micro wave sites, county roads,

and highways in the area. The major rights-of-way form a corridor

containing the interstate pipelines, the telephone lines, and the

Southern Pacific railroad. An old railroad line along the Mexican

border was abandoned and the northerly 150 feet of the 200 feet

right-of-way was deeded to the New Mexico Highway Department in the

early 1960's. The remaining 50 feet of the right-of-way was retained

by the railroad.

A route for two new 345 KV lines has been examined. It would be

adjacent to the existing interstate pipeline and railroad rights-of-

way. The companies concerned have not made a final decision to con-

struct at this time. Original plans called for construction of the
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first 1 ine in 1977.

Recreation

Off-road vehicle (ORV) use, small game hunting, and weekend out-

ings comprise the majority of the land used for recreation. The

county fair is held on a tract of land on the north edge of the area.

The City of Las Cruces plans to acquire 530 acres from the BLM for

park development on the west mesa overlooking the valley and adjacent

to Interstate 10. Recreation use is light except in a few areas along

the Rio Grande Valley and near the heavily populated El Paso area.

Mining

There has never been any significant mineral production except

for sand, gravel, and cinders. The mineral extraction areas consist

of several sand and gravel sites used by the state and county highway

departments. There are several volcanic cinder extraction sites

located on several volcanic cinder cones. Two community sand and

gravel pits are adjacent to the Rio Grande Valley.

Agriculture

There is no crop production in the area. The principal limiting

factor is the lack of irrigation water. The extreme western part of

the study area is in the Mimbres Valley declared (State engineer

declaration) underground water basin. The water table has been

declining in this basin for some time and no new permits to irrigate

new lands are available. Five desert land entries have been patented

in the "open" water basin in the Hunt's Hole area, however, the water

table in this area declined and the cultivation of crops was abandoned.

Urban and suburban

The east edge of the area parallels the heavily populated urban-
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suburban farming area of the Mesilla Valley and an expansion from the

valley has begun at locations in the vicinity west of Las Cruces and

in the area north of Anapra. Studies and research are being conducted

by New Mexico State University and the Southern Rio Grande Council of

Governments to determine the economic effects on the surrounding area

of the proposed development of an international port of entry at

Anapra. When it is developed it will have a significant impact on the

Federal lands in that area. The City of Las Cruces five mile planning

and platting jurisdiction encompasses about 10 sections of national

resource land in the proposed lease area. The city limits of El

Paso, Texas are within two miles of the national resource land in the

Anapra area.

Archaeological values

Important archaeological sites have been found in a few loca-

tions in the proposed leasing area. The Bureau of Land Management

let a contract to New Mexico State University for an archaeological

survey of the area. This survey found fifteen unrecorded prehistoric

sites in the proposed geothermal leasing area. Attempts were made to

check as many areas as possible in order to obtain habitation patterns.

No attempt was made to make an intensive survey. Most evidence was

scattered and consisted of occasional stone tools and flakes and

scattered potsherds.

High density areas are overlooking the Rio Grande River Valley

and around Playa Lakes and sand dunes. Particularly heavy densities

were found south and southwest of the East Potrillo Mountains, around

the edges of Playa Lakes and natural tanks and the perimeter of Hunt's
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and Kil bourne Holes. Areas of low density were in lava flows, and

concentrations of basalt cobbles such as at the base of the East

Potrillo Mountains and the West Potrillo Mountains, the bottom of

Kilbourne Hole, Hunt's Hole and Phillips Hole were low density areas.

The report describes the Physiography of the Area, the Prehistory of

the Area and the location and description of the newly recorded sites

The maps contained in the report show locations of all known archaeo-

logical sites and greatest potential for the occurrence of other

sites (Appendix D)

.

Other scientific values

Other scientific values are of educational, geologic, botanical,

and zooligical nature about which we lack complete knowledge.

Areas in the Aden crater lave flow (The Mai pais) have been

reported to contain unusual, interesting, and sometimes rare zoologi-

cal specimens. The Malpais, Hunt's and Kilbourne Hole, the various

craters, and the East and West Potrillos are of interest as natural

areas.

Other Considerations

Popu lation centers, planning and zoning

Population centers in the Rio Grande Valley parallel the east

side of the proposed lease area. The greatest concentration of people

approximately 1,000,000, are in the Las Cruces, El Paso, and Juarez,

Mexico areas. Only a few residents live in the proposed lease area.

Several public hearings were held in July and August 1970, by the

Dona Ana County Planning and Zoning Commission regarding adoption of

a comprehensive plan for those portions of the county subject to
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urbanization. The plan was developed by Harland Bartholomew and

Associates and modified by the commission. In this plan the urbanizing

portions of the county were considered to include the Mesilla Valley

and associated Rio Grande Valley south from Las Cruces to the Dona

Ana County - New Mexico - Texas state line. A conservation (confor-

ming use) type zoning was proposed for the remainder of the county (9).

Due to the great number of unfavorable comments and protests to

the proposed plan, the County Commissioners rejected it and requested

the County Planning & Zoning Commission to formulate new zoning pro-

posals for the entire county. A plan is now being developed by

Yguardo & Associates of Albuquerque. To date, no action has been

taken on the plan by the county until a review can be made of the sub-

division law enacted by the 1973 New Mexico State Legislature.

Municipalities in New Mexico govern subdivisions within their

corporate limits plus three, five, or ten miles of planning and

platting jurisdiction depending on their size. In the area lying

outside of the municipality's corporate limit but within its

planning and platting jurisdiction, the county and muncipality have

concurrent jurisdiction. (See State of New Mexico Laws on subdivis-

ions 14-18-1 to 12, 14-19-1 to 14.1, and 70-3-1-9 NMSA) . Corporate

communities of 100,000 persons or more have a planning and platting

jurisdiction of 10 miles, 25,000 to 100,000 persons 5 miles, and less

than 25,000 persons 3 miles, provided their territory is not within

the boundary of another municipality. National resource lands in the

lease area close to Las Cruces and El Paso are affected by this juris-

diction for planning and platting.
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A comprehensive plan for Las Cruces was adopted by their Plan-

ning and Zoning Commission on April 15, 1969. This plan was developed

by Harland Bartholomew and in cooperation with the Department of Hous-

ing and Urban Development under the urban planning program. The

plan relates to the City of Las Cruces and the immediate areas adjacent

to the city limits. The city planning commission received a grant in

1973 to update the plan to begin a land use study in the extraterri-

torial planning and platting area. The Southern Rio Grande Council

of Governments which is the regional planning agency for Dona Ana,

Sierra, and Socorro Counties sponsored the grant.

In the area of joint concern a special six member commission will

be appointed, three from the City of Las Cruces and three from Dona

Ana County. Until this commission is formed and a land use study is

completed, only general recommendations can be expected from the local

authorities on national resource lands in the extraterritorial planning

and platting area.

Luna County is one of four counties in the Southwest New Mexico

Council of Governments planning area. A comprehensive plan for develop-

ment for the county was approved on July 24, 1973. This planning

document meets the requirements set out in Section 701 of the Housing

Act of 1954, as amended and administered by Housing and Urban

Development Administration. This plan is the first of a series and

can be used only as a guide to policy and administrative decisions.

It outlines a broad series of recommendations to be followed in the

initial planning stages.

State Statues (NMSA 15-36-26 and 15-36-35) gives the county
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authority to adopt a county zoning ordinance but it has not been

exercised by Luna County. Since the county is without an ordinance

it is without a means of land use control. This is evident by the

88,000 platted lots in the county which theoretically have potential

for occupancy by 350,000 people.
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ANALYSIS OF PROPOSED ACTION AND ALTERNATIVES *

Environmental Impacts of Proposed Action

Anticipated Impacts

Leasing

Obviously, geothermal leasing itself does not produce impacts

upon the environment. However, after the lease is issued impacts will

occur during post-lease exploration and increase through the several

phases of development and production. Anticipated impacts will be

analyzed under exploration pre and post lease, development, production,

and close out in the following sections.

Non-living Components

CJjjnate

Climate will not be seriously impacted by geothermal development.

However, climate greatly influences impacts upon soils, vegetation and

other related environmental components. These relationships will be

discussed in the appropriate sections.

To£0£raphy

Topography will only be impacted to the extent that the area is

cleared, leveled, or otherwise altered to accommodate geothermal develop-

ment. The area is usually flat and very little leveling is necessary to

construct drill pads, pipelines, power plant site, possible villages,

transmission lines and roads. Topography, like climate, is an important

factor to consider because of its influence on its associated environmental

components. These relationships will be discussed under the appropriate

sections.
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Soils,

The important soils associations within the proposed lease are:

Pintura-Berino-Simona

Cacique-Pintura

Rockland-Akela-Graham

These three associations comprise about 75 percent of the soils

within the area. They are classified as fine sands and gravelly loams

(16). Characteristics important in determining the impacts upon the

soils are: erodibility, compactibil ity, and permeability. The impacts

upon soils during the different phase of geothermal developments are

discussed below.

Exploration (Pre-lease)

Small mobile rigs and vehicles will traverse the country and in

the process will compact the soils. Existing roads will be followed

as much as possible but off road use will definitely result. Each

time a new set of vehicle tracks leave an existing road it gives other

drivers an incentive to do the same. Many of these tracks may become

permanent roads while others may become gullies. The loose sandy soils

should not be compacted to any great extent by the lighter vehicles

even when the same trails are used more than once, but as these roads

are made, vegetation is also disturbed or destroyed. This in turn

exposes soils to both wind and water erosion.

Small areas may be cleared of vegetation for setting up small drill

rigs. In the process, soils will be exposed to wind and water erosion.

While these rigs are in place soil compaction will take place due to

the intense activities around the rig. Permeability is decreased,
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thus concentrating any run off. Small mud pits may be required to store

the effluent. If the pits are not prepared properly pollution of the

soil profile may result due to the rapid permeability of the soil. Also,

oil spills from vehicles and rigs may add to soil pollution.

Exploration (post-lease)

After the lease is issued large drill rigs will be required for the

drilling of deep exploration holes. Heavy equipment will traverse the

land. If enough activity occurs a road will become established. Tracks

on level areas will not channel water as much as on steeper areas.

Vegetation will be removed either by grading or intensive use. Usually

the service roads become permanent through continued use.

Large drill pads will be cleared of vegetation. This usually

requires an area of about 300' x 300' or about 2 acres. This disturbance

will expose a fairly large surface to wind and water erosion but with

extensive activity the soils will become compacted, thus reducing soil

losses. If mud is used during the drilling operation, large retention

pits will be needed. Oil spills from the drilling rig and from service

vehicles may also contribute locally to soil pollution.

Development

If exploration indicates that the geothermal resource is sufficient

to produce electricity economically, many deep wells will likely be

drilled. This will increase the human activities on the area immensely.

Each drill pad will impact the soil as described in the exploration

phase. Soil disturbances will increase by at least 2-3 acres each

time, a well is located. If wells are on 40 acre spacings, 16 wells
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x 2 or 3 acres will result in 32 to 48 acres disturbed for each 640 acres.

If wells are on 20 acre spacings, 32 wells x 2 or 3 acres will

result in 64 to 96 acres disturbed for each 640 acres. This does

not include soil disturbances from pipelines, powerlines, power plant

sites and roads used for access and maintenance.

Pipelines on the surface are required to transport steam or hot

water to the power plant. A small diameter pipeline usually starts from

the most distant point and increases in diameter as other wells are

connected enroute to the power plant. The soil is impacted due to the

construction of the pipeline. There, rights-of-way may be cleared of

vegetation and a maintenance road established. Vehicles are used in

clearing the right-of-way and in the construction of pipelines. Soils

will be exposed to wind and water erosion. The maintenance roads will

become compacted with use, possibly preventing some soil losses

although these roads still concentrate runoff. In level topography

some erosion occurs but as slope increases so does erosion. Fluids

may be spilled on the soil resulting in small isolated areas of pollution.

Power plants may be constructed depending upon the availability of

geothermal energy produced by each well. Each power plant covers an

area of about 5 acres. These areas are completely cleared and leveled

where necessary. This exposes additional soils to erosion and compaction.

Depending upon the well spacing and energy resource, one or two power

plants may be constructed on each section. This will further increase

the surface disturbance by 5 to 10 acres for each 640 acres.

Transmission lines are required to transport the final product -
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electricity to the consumer. This electricity may supply consumers in

El Paso, Texas; large and small cities in New Mexico and possibly

cities in Arizona. Therefore, a number of large powerlines may be

constructed to connect with other lines that supply electricity to these

areas.

Powerlines constructed within the proposed area will disturb soils

during construction. Large, heavy vehicles are required to transport

and construct these powerlines. Soil erosion and compaction will

result from these activities. A maintenance road is usually required

along these large powerlines. Therefore, another road is introduced

into the area that may add to erosion problems. Some existing roads

may be used.

A field office may be established somewhere within the proposed

field. Due to the distance from Las Cruces or other towns a small

village may develop around the field office to supply services to the

field employees. Trailer courts, grocery stores, gas stations, and bars

may develop. This will impose surface impacts on many acres of land.

An area will be cleared and leveled. The soils would be compacted in

order to construct buildings and roads throughout the village. Erosion

would take place when an area of this size is exposed to wind and water.

Many problems will result from soil pollution. Human waste must be

disposed of. Sanitary land fills may be built to dispose of the solid

waste. All of these activities would have various impacts upon the

soil

.

Roads will produce the greatest impact to soils due to the number

of surface acres they will occupy. Roads are required for access to
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drill pads, well heads, pipelines, transmission lines and power plants.

This will form an extensive interconnected network of roads. Many of

these roads will present erosion problems. These roads will permit

access into all portions of the area, thus other soil damages may occur

as a result of this new access.

Production

Drill rigs, pipelines, powerlines, power plants, a possible camp

or village, and roads will continue to be developed until the geothermal

reservoir is completely developed. These developments should have the

same impacts upon the soils as discussed in the development phase.

However, it is possible that these activities may intensify if a large

geothermal resource is discovered.

Close-out

If the field is ever abandoned, removal of surface installations

will result. This will again disturb soils which may have stabilized

in the 30 years or more that the geothermal field had been in production.

Some rehabilitation will take place as individual wells and other

facilities are abandoned. In other instances some rehabilitated areas

may again be disturbed. By the time of abandonment, rehabilitation

may be advanced to the stage where these southwestern deserts can be

reseeded with favorable and predictable responses.

Air

Some pollutants may be released into the air during certain phases

of the operation. Also, the type or types of systems present when and if

a geothermal field is discovered will make differences in the amount and
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in this area but dust will usually settle each day and most

of the hydrocarbons will be lost within the mixing of the

atmosphere.

Long term pollution may come from the wells themselves.

In dry steam systems, steam and non-condensable gases are released

into the atmosphere. Each well must be bled off. Methods

of this bleeding vary from company to company resulting in

very small to moderate amounts of steam and non-condensable

gases released into the atmosphere.

Hydrogen sulfide is the dominant non-condensable gas

releasing into the atmosphere at the Geysers. Approximately

100 wells are released about 90 tons of hydrogen sulfide into the

atmosphere daily. This and other gases may cause long term

air pollution but methods are being tested at the present

time in the Geysers to prevent these gases, especially

hydrogen sulfide, from escaping into the atmosphere.

Hot water systems will be piped on the surface to confine

the water. Bleed off is not generally needed in these wells.

However, pressures may be reduced as the water is brought from

the well to the surface. This process produces a certain

amount of steam that is separated. The steam is transported
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types of pollutants released into the atmosphere.

Exploration

Pollutants will be released into the atmosphere normally

in small quantities. Dust will rise from the roads as they

are traveled by vehicles. Some hydrocarbons from the drilling

operations and service vehicles will be released. However, a

large amount of pollution is not foreseen unless something is

discovered in these drill holes that is not expected at this

time.

Development

If exploration leads to development, air pollution from

vehicles, drill rigs, and the geothermal system itself will

increase. When pipelines and maintenance roads are constructed

still further dust and hydrocarbons will be released into the

atmosphere. Power plants may be constructed, and equipment

here again will release more particulate matter and hydrocarbons

into the atmosphere. The construction of power! ines will add

to air pollution. All of these activities are localized. They

are short term activities lasting from about 3 months on wells

to 2 years for the construction of a power plant. Many wells,

pipelines, power plants, and transmission lines may be built





123

along with some non-condensable gases to the power plant.

Here some of these gases are released into the atmosphere

as electricity is produced. Some soluble minerals are

present in the hot water and, as the water is flashed to

steam, these minerals become more concentrated in the

smaller volume of water. This water may be reinjected

into the reservoir or released on the surface into

evaporation ponds.

A heat exchanger system may be used in conjunction with

the hot water system. With this system, the hot water is

brought to the surface, piped to the heat exchanger, and

then reinjected into the reservoir. Thus, minimal air

pollution wil 1 result.

Dry rock systems are still in the experimental stages. No

data is available regarding their development and effect on air

pollutants at this time. By the time this field is developed,

technology may have greatly eliminated air pollution. If not,

winds may carry non-condensable gases such as hydrogen sulfide

into already polluted areas. Spring winds blowing from the

west may carry gases into the Rio Grande Valley and El Paso. During

the winter, air movements may move pollutants into Mexico.

Pollutants may mix over the geothermal field in the summer
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and fall due to southeasterly winds carrying pollutants from El Paso.

Average yearly winds may not be strong enough to carry pollutants

far enough before they are dissipated within the mixing atmosphere,

therefore causing no long term area pollution.

Production

If electricity is produced in this area, air pollution will continue

to increase. During production the dry steam system will continue to

release steam and non-condensable gases into the atmosphere from wells

and now from power plants. This increase in non-condensable gases may

have lasting effects. Vegetation and animals may be affected by this

increase in air pollution. The increase in pollution may now affect

the urban population of the Rio Grande Valley and El Paso.

Hot water systems may also increase air pollution. If the hot

water is flashed to steam a certain amount of non-condensable gas can

be produced depending upon the mineral composition of the hot water.

If a heat exchanger and reinjection system are used, air pollution should

not result except in accidental cases.

Dust from existing and new facilities will increase the particulate

matter in the air. Dust will be a problem until the close out phase

except for paved roads and padded surfaces used for facilities, etc.

due to the type of soils within this area. New drill pads, pipelines,

power plants and transmission lines will be constructed in order to

completely develop the geothermal resource. These facilities and the

number of vehicles present will add to the dust problem.

Hydrocarbon emission will also increase with further development.
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A large number of motorized vehicles will be used in operations of a

geothermal field.

Close out

Air pollution should decrease drastically in this phase. When

all activities cease, no more hydrocarbons from vehicles and non-

condensable gases will be released into the atmosphere. Dust will remain

a problem unless all disturbed areas are successfully revegetated.

Geo_logy_

It is expected that relatively few geologic hazards will be

associated with geothermal exploration and subsequent development within

the Kil bourne Hole area of New Mexico. Mery little baseline data exists

for this and most other areas of New Mexico and no pertinent studies

are known to be currently in progress.

Seismicity is the only geologic hazard on which useful data has

been collected and published. Historical records indicate that the

most seismically active part of the state is the Rio Grande rift zone.

The most active segment within this zone extends southward from

Albuquerque through Socorro in the west-central portion of the state,

well outside the subject area of this EAR.

The overall seismicity of even the most active regions of the state

is actually very low when compared to most other areas which are

seismically active. A magnitude 5.5 earthquake which occurred near

Dulce in 1966 was the strongest shock in New Mexico since 1938 when a

tremor of equal magnitude occurred in the Mogollan Mountains.

According to Sanford (22, 23, 24 and 26) the largest shock in a 100-
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year period, based on historical data, is likely to be a magnitude

6.0. Based on both instrumental and historical data, the areas

of greatest seismic activity in descending order of activity, are:

1) Socorro~Bernadro,2) Albuquerque-Belen, and 3) El Paso-Las Cruces.

When considered in terms of the overall seismicity in the western U. S.,

the true risk to geothermal development represented by this activity

is not great.

The effect of geothermal development on seismic activity, on the

other hand, is not well understood. If fluid pressures in geothermal

fields are to be substantially altered by exploitation and reinjection,

the possibility of modifying the mode of seismic energy release does

exist. At this point, however, there is insufficient data to predict

seismic behavior of potential geothermal systems in the subject area

during production or reinjection of fluids. Development of a geothermal

field may, in some cases, increase and in other cases decrease the

occurrence of events (31). In most instances, however, the influence

of these activities on seismicity will be negligible.

The degree of hazard represented by subsidence, as a result of

fluid withdrawal, is also unpredictable at this point. Groundwater

records do not exist for the Kilbourne Hole region. In the event that

subsidence does occur, however, no adverse effects are anticipated

as the area is sparsely populated and the land surface is not presently

heavily utilized (i.e., irrigation systems, etc).

Although renewed vol cam* sm is a possibility which cannot be

entirely dismissed, the likelihood of renewed volcanic activity within
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the expected lifespan of any geothermal development is sufficiently

remote as to be ruled out as a probable geologic hazard.

Based on reports from the field, the potential risk from landslides

is considered to be quite low. There are areas of considerable relief,

but the geology is generally favorable for stable slopes. Generally,

without an unusual and unpredictable triggering mechanism, such as a

violent earthquake, landslides and other slope failures should be

considered unlikely.

The mountains and areas of rugged terrain within New Mexico combine

with the arid climate to provide an environment favorable for flashfloods

No studies have been conducted, to the best of our knowledge, which

clearly delineate the degree of hazard represented by flashfloods in

New Mexico. However, flashfloods, when they do occur, are capable of

uprooting trees, equipment, and vehicles, and damaging pipelines and

various structures.

Since flashfloods tend to follow established drainage channels,

those channels and dry washes which reveal a history of sudden floods

of great volume and short duration can be expected to experience such

floods again. When such dry washes cire identified, special precautions

should be taken to protect in or near the drainage, or the drainage

should be avoided altogether.

Water

Exploration

Due to the fact that there is no surface water in the lease area

except in stock. tanks developed primarily by ranchers, no significant
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impact would be anticipated on the surface water.

Under a "Notice of Intent", shallow thermal test holes may be

drilled by using mud; therefore, water would probably be taken from

nearby wells for that purpose. The amount of water needed would depend

on the intensity of the exploration. The draw-down on the water table

for such purposes would be expected to be negligible. In most cases

exploration holes, either thermal gradient or heat flow, would probably

be shallow enough not to intersect the water table.

Deep holes drilled to discover geothermal resource, however, would

penetrate the fresh water zones which are located at relatively shallow

depths. Whether these holes would be drilled with air or mud would

depend on conditions in the subsurface. If mud was used, a source of

water would be necessary. The quantity of water necessary for drilling

purposes would depend on several factors, including the depth of the

hole, the size of it, and the porosity and permeability of the subsurface

strata.

If a geothermal resource was discovered and allowed to flow to the

surface, the hot water may contain dissolved solids which would precipitati

out on the test area or into reserve pits. Also, tests would be made of

geothermal fluids and gases to determine noxious, toxic, and radioactive

qualities.

Development a nd Production

Surface drainage may be altered some to control surface runoff

during rainstorms. Development drilling can be expected to penetrate

the fresh water zones in the subsurface. In this event casings will





129

prevent the mixing of fresh and polluted water.

Water demand for geothermal operations varies with the size of the

field and the type of power plant used. The water requirement for

different phases of geothermal operations is summarized in Table 10.

On the basis of our current understanding of geothermal development,

an average geothermal field could consist of two to three power plants

producing approximately 110 to 160 Mw per year. Therefore, assuming the

use of an isobutane plant, a conservative estimate of water would range

from approximately 6,200 acre-feet per year to 9,300 acre-feet per year

of makeup water for an average field. Estimated minimum make-up water

demand, assuming one isobutane power plant, would be approximately

3,100 acre-feet per year; estimated maximum makeup water demand, based

on the development of a 700 Mw generating capacity using isobutane

power plants, would be approximately 41,000 acre-feet per year. It is

likely that the Kil bourne Hole KGRA is of fairly good geothermal resource

potential. Based on the assumption that full development of the field will

reach a 500 Mvj generating capacity, the estimated makeup water requirement

is approximately 30,000 acre-feet per year.

It is important to note that these cooling water requirements need

not necessarily come from local surface reservoirs or water wells, but

may be obtained wholly from produced geothermal waters. The final choice

of use either local or produced water would depend on availability of

local water and a comparison of the economics of each source.
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Table 10 - ESTIMATED WATE R DEMAND FOR GEOTHERMAL OPERATIONS

OPERATION WATER DEMAND 1/

Exploration 2/ 3.7 acre-ft/yr

Development 2/ 3.7 acre-ft/yr

Power Plant Operation 3/

Isobutane Power Plant - 3,100 acre-ft/yr

+ 430 acre-ft/yr

200 acre-ft/yr

]_/ + Water in excess in Geothermal Operations

- Water required from either produced water or outside source.

2/ Assuming 20 producing wells required per power plant.

3/ Water demand on basis of a 55 MW generator and a well-head
temperature of 405°F.

Close out

Precautions taken during development and production would protect

the fresh water zones after the wells were plugged and abandoned.

Revegetation and contouring the ground surface would control runoff

so that no erosion problems would occur.

Living Components

Ve£etation

The vegetation within the entire lease area consists mainly of a
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shrub overstory with an understory of perennial and annual grasses and

forbs. Some areas are covered only with grasses. The geothermal

activities that may occur in any of the development phases will have some

effect upon the vegetation.

Exploration

Each time a vehicle leaves an established road, vegetation is

disturbed. Usually the tires crush or break off portions of the plants,

thus leaving a dead, dying, or dwarfed vegetation within the tracks.

These trails are conspicuous due to the uniform height of the surrounding

vegetation. Future road developments may result in the clearing of this

vegetation and the shaping, compacting, and sloping of the soils.

Drill pads may be cleared of vegetation while the area is leveled

for the erection of drill rigs. Small mobile rigs do not need a cleared

area due to the compact size of the rig. These small rigs usually drill

shallow holes that take a day to complete. Some vegetation is damaged

or destroyed in the 100 or so square foot area needed for these activities.

Large drill rigs used in drilling geological and exploration holes

require a level drill pad. These areas are completely cleared of

vegetation. The intense activities around the drill rig restrict

vegetative regrowth. Fluids may be used in the drilling operation that

restrict vegetative growth. Some of these fluids may be released into

arroyos or sunken areas, thus eradicating other vegetation.

Development

During the development phase, development wells will be drilled.

Vegetative removal is similar to that discussed under large rigs in the
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exploration phase. A number of these wells must be drilled to supply

enough energy to a power plant in the production of electricity. The

Geysers field (dry steam) requires the steam energy from 10 to 20 wells

in order to produce 110 Mw of electricity. In a hot water field in Mexico

19 wells are presently supplying enough energy to operate a 75 Mw power

plant. Therefore, drilling will likely continue until the field is fully

developed. Thus, each drill pad increases the total impact upon the

vegetation within the lease area.

Pipelines will connect the producing wells with a power plant, and in

the process, vegetation is either damaged or removed. The right-of-way

for the pipeline is usually cleared of vegetation and a maintenance road

may parallel the pipeline. Once the pipeline is constructed activities

will be conducted upon the maintenance road and on portions of the pipe-

line that need attention. Therefore, the vegetative regrowth is hindered

with the continued use of the area.

Power plants will be constructed in certain locations and vegetation

will be removed from 5 to 10 acres of land. The constant activities

around these plants will curtail the regrowth of vegetation. Also, soil

sterilents may be placed upon the soils to eliminate vegetative growth.

The hot water system may have further impact on the vegetation. This

system would probably contain a number of soluble compounds. Some of

these compounds, such as excess amounts of sulfur, boron, and others,

may inhibit the growth of vegetation. Pipelines may leak or break and

bleed off from wells, or other accidents may introduce these compounds

into the soil where it can be taken up by the vegetation of the area.
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Certain non-condensable gases may be released into the atmosphere

from steam and hot water systems. Some of these gases will affect

vegetative growth. Hydrogen sulfide, carbon monoxide and other gases

will be absorbed by vegetation. This may inhibit or eliminate vegetative

growth.

Transmission lines will be required to transport electricity from

the power plants. The construction of these lines will further disturb

the vegetation within the powerline corridor. Large vehicles are needed

to transport and erect the materials needed in powerline construction.

A bladed road may result from the maintenance of the powerline, thus

further vegetative disturbances result.

High voltage electricity itself may affect the growth of vegetation.

Studies are being conducted in Montana at the present time to answer

this question.

A small town or village may develop around the field office. This

area will be cleared of vegetation to construct temporary living quarters,

office space, etc. People living in the area may consider collecting

some of the vegetation in the adjoining area to decorate and landscape

their residences. Also, problems may develop with the introduction of

exotic plant species. These plants may become established, invade and

take over the range lands of the area.

Each activity within the development phase requires a road of some

sort. These roads may be trails to drill pads or trails along pipelines

used once in construction activities. Other roads within the area may

include maintenance roads to well heads, pipelines, powerlines, power
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plants, the field office, and the possible village. This large network

of roads will disturb a considerable area of vegetation.

Production

Vegetation will continue to be impacted as long as any activity

associated with geothermal development continues in this area. Pipelines

will be needed to carry the energy source to the power plant. Extra

plants must be constructed to produce the electricity from the geothermal

energy source. Transmission lines will be constructed as long as the

production of electricity increases to warrant construction. All of these

activities will further disturb vegetation as discussed previously under

the development phase. Impacts on the vegetation depend upon the

expansion and development of this geothermal field.

Close out

Vegetation will again be impacted in the close out phase. Each drill

pad will be rehabilitated with the best technology Qf the present time.

If the geothermal field is ever completely abandoned all of the surface

and subsurface installations will be removed. Pipelines, power! ines,

maintenance roads, and other disturbed areas may have been rehabilitated

either naturally or mechanically. This vegetation may again be disturbed

or destroyed, depending upon what activity is required to recover these

installations.

Animal s_

Various animal species may be disturbed, displaced, or destroyed

during geothermal development. Alterations in vegetation may contribute

to habitat losses. Some geothermal activities produce minimal impacts
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while others may have maximum long lasting impacts.

Exp l oration

During pre-lease exploration some species of wildlife may be

disturbed. Certain animals may be temporarily driven from their

nesting or resting areas only to return once the disturbance has passed.

Burrows and underground nests may be disturbed or destroyed by vehicles

driving directly over them. Rabbits, coyotes, raptors, and other small

animals may be shot during these exploration activities for recreation

and food. The machinery used in this type of exploration produces enough

noise to disturb certain animals. However, this disturbance would be

short term.

Post-lease exploration would have a large impact upon wildlife.

Impacts of the pre-lease exploration would intensify during post-lease

exploration due to the increased activities and the larger equipment.

Large drill rigs will be set up to obtain information from

exploration and geological holes. The presence of the drill rig in an

area for a number of days or weeks and the noise produced by it may dis-

rupt breeding, nesting, or other activities of certain animals. Mud

pits may be present and, due to the lack of water in this area, some

wildlife species will use these pits as a source of drinking water.

Usually the water contains some oil products and occasionally chemicals

used in drilling that may be toxic to animal life. These drill rigs

operate 24 hours a day. Therefore, animals in the immediate area of

the drill rig would be disturbed during the entire drilling operation.

Some' animals will become accustomed to the noise and activities.
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Development

A number of drill rigs will be active in the area once exploration

indicates an economical geothermal resource. The increased number of

drill rigs would intensify the problem of wildlife impacts, as discussed

under large rigs in post-lease exploration.

Pipelines will be constructed by clearing vegetation and traversing

the land with vehicles. The lines are usually designed to cover the

shortest distance possible; therefore, the line usually crosses roadless

isolated lands. These activities will further disturb wildlife species.

More dens and nests will be disturbed with vegetation removal and soil

disturbances, both above and below ground. Some shooting of animals may

take place for food or recreation.

Power plants also require the removal of vegetation and the leveling

and compacting of soils. These activities further add to the impacts

previously discussed.

Transmission lines will be constructed to carry power away from

the power plants, although these transmission lines are now designed to

virtually eliminate raptor electrocution. The towers provide excellent

perches for birds of prey. Shooting of birds as they are perched on these

towers remains a serious problem.

Roads will have a yery large impact upon wildlife species. The

increase in access will increase man's activities from both a working

and recreational aspect. Areas that once were isolated will not be used

by man and his machines. These activities may disturb breeding, nesting,

resting, and associated activities. Some animals need isolation to
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produce their young or just carry on their everyday activities. These

species would probably move to other isolated areas.

Production

If the area is fully developed a ^ery large area will be partially

disturbed. This will, in turn, impact wildlife. Some species may be

displaced due to these activities while other species may benefit.

Hot water may be treated and used on the surface for irrigation,

recreation, and possible watering of livestock and wildlife.

Close out

If close out takes place many localized areas may once again become

isolated. Species that require isolation may again invade the available

habitat. Rehabilitation may introduce new vegetation that produces a

favorable habitat for new species or improve the present habitat so that

animal populations may increase.

Ecological interrelationships

Geothermal developments will partially impact the various plant

and animal communities within the proposed lease area. Localized

ecosystems will change as development increases. These changes may be

detrimental, such as animals moving out of an area due to changes in

plant communities, air quality, or man's presence in an isolated area.

These single component changes have been discussed earlier in their

appropriate sections.

Micro-climates will be destroyed in localized areas at drill pads,

pipeline rights-of-way, power plants, transmission lines, and roads.

This in turn, disrupts the complete plant and animal relationship

because plants are removed that are required for food, cover, and soil

stability. Secondary succession is slow due to a lack of water and high
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soil temperatures. Many times regression occurs instead of succession

further changing and degrading the ecosystem.

Human interest values

kaJQ.^l.c^P^ c^hara_cteri

Open space

Open space is an area which provides minimum obstructions to movement

and sight. The New Mexico Environmental Institute appraised the open

space situation in the southwestern desert as a distinctive scenic feature.

The proposed geothermal lease area can be subdivided into several areas

where open space is dominant by segregating the railroad and electric

transmission line corridors and the pipeline pumping station (Illus-

tration 26).

Most generally, natural, as opposed to man-made features do not

intrude open space except on a localized basis. The horizon is obscured

from view in rare situations only, which contributes to a feeling of

spaciousness. The West Potrillo Mountains have no man-made structures

which intrude open space but the numerous mountainous formations close

out distant horizons and reduce open space to a more localized situation.

The natural formations of Kil bourne Hole, Hunt's Hole, the East Potrillo

Mountains and Mount Riley cause similar localized situations when viewed

from within the confines of the structures (Illustration 26).

Most of the remainder of the area considered in this document is

dominated by low, rolling topography and vegetative cover that does not

interfere with open space.

Exploration (pre-lease) Temporary intrusions, particularly those
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facilities and units necessary to geothermal pre-lease exploration are

considered detrimental to the open space characteristics of the area on

a temporary basis only.

Exploration (post-lease) Post-lease exploration is similar to

pre-lease exploration but would influence open space to a greater degree

because it could be expected to continue during development and

production phases. This exploration becomes a part of the total intrusion

but in itself is temporary.

Development and production Drilling rigs become a fixture located

at the well head for the duration of the drilling process. Usually the

process of drilling a well lasts less than ninety days (Union Oil Co.

personal communication). One company may only employ one, two, or

three rigs depending on availability of rigs. The potential require-

ment that several wells are needed to support one generating plant

implies that the process of drilling wells is an on going process

continuing over an extended period of time, even though the rigs would

be working in various locations. Under this concept the drilling

process and equipment required intrudes the open space.

Potential field development, which could result in the construction

of several plants would require that drilling continue until the field

is fully developed. Therefore, the intrusion to open space by the

drilling phase can be considered equivalent to the life of the

development phase and a part of the total impact. The production phase

will continue for the life of the field and will impact open space for

that period of time.
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Close out The close out phase begins sometime during the

production phase. As well production declines the wells which no

longer produce are phased out and shut down. Often the well can be

replaced by another productive one close by. If not, the stature of

the field is reduced. Close out then can be related to the life time

of the productive area and can be gradual, partial or complete abandon-

ment. Only in the case of complete abandonment, which would result in

withdrawal of all fixtures, would the imposition on space be

solved.

Scenic qual i ties Scenic values are affected by aesthetically

undesirable intrusions. One aspect of the scenery is open space. It

can be concluded that any intrusions which are visible and obtrusive

would be detrimental to present values.

Man made structures invade the natural scene. Often the feature

is acceptable aesthetically but it alters the situation. Subdivisions

of the proposed lease area would be changed according to the stature

of the area concerned; for instance, the West Potrillo Mountains and

Mount Riley are unencumbered by man-made intrusions. Throughout the

remainder of the proposed lease area intrusions are present which may,

or may not, be detrimental to scenic quality, depending upon the viewer.

Exploration (pre-lease) Pre-lcase exploration should not introduce

significant undesirable intrusions unless roads are constructed along

hillsides in order to get to otherwise inaccessible areas. The

temporary nature of pre-lease exploration leads to the conclusion that

scenic values will bear minimal influence during the process except on
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a very localized basis and then for a short time only.

Explor a tion (post-lease ) The natural scenic environment is

intruded most significantly by drilling rigs and associated activity.

At this time the general scenic situations begins to change. The

rapidity and amount of change is dependent upon the magnitude of the

exploration. Potentially, post lease exploration leads to resource

development. In this way it is a part of the total scenic impact.

Development and production The development phase introduces

facilities for the use of the geothermal energy producing electricity.

This includes the plant complex as described previously. As these

facilities develop, the natural native scenery is intruded. Curiosity

arousing, eye catching aspects of natural scenery transfers to the man-

made structures as they apply to the general scene. The development-

production phase of geothermally produced electricity is expected to

change the characteristics of the landscape and its natural scenic

attributes.

Close out Gradual close out of a developed geothermal field

would probably not contribute substantially to restoration of a

natural setting. Total close out or abandonment of a single plant

complex or of the entire development would restore an undeveloped,

back-country atmosphere if all traces of man's activities were

obliterated. The life time of a plant complex is expected to be

30 years or more. It is presumptuous to expect that a complete

withdrawal or mitigation of all intrusions could be achieved;

therefore, a lasting impact on the scenery can be expected.
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Primitive values

One element in the evaluation of primitive values is the degree

to which an area has been intruded by man-made facilities. Any form

of action which requires entry into an area by vehicle greatly nullifies

primitive values. A great amount of the area under consideration is

low in primitive value because of roads, powerlines, a railroad and

ranching activities. On the other hand, the West Potrillo Mountains

and Mount Riley are free from intrusion except for two or three ranch

trails and one better quality road which provides access to livestock

water in the southern portion of the mountains. Primitive values here

are higher than any other portion of the proposed lease area.

Other semi-roadless areas are the Black Mountain area and the

Phillips's Hole area (Illustration 26). These areas are relatively

flat, sand dune type desert country. Creosote bush dominates the

Black Mountain area, and yucca mixed with mesquite bush dominates the

Phillip's Hole area. Some desert grasses and annuals arc found in both

areas. Cattle grazing is the major use of both areas.

Exploration (pre-leas e) Roads which may be formally constructed

or made merely by driving over a surface in a manner which leaves tracks

for someone else to follow will be detrimental to primitive values.

Exploration of any kind which requires vehicular travel off existing

roads will reduce primitive values. The larger the roadless area is,

the greater the impact will be because the opportunity for isolation

will be reduced.

Exploration (post-lease) Enchroachments upon primitive values

will increase proportionately to exploration.
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Development and production As development of a geothermal resource

area progresses more primitive values are lost. Criteria for rating

and establishing primitive values specifies that man's influence be

minimal and capable of mitigation. (Can roads be removed from the area?)

Development of the geothermal resource introduces roads, pipelines, power

plants, transmission lines and people to the production area, destroying

primitive qualities. This is due to the fact that production of

electricity by geothermal energy must be accomplished on the site

because the heated steam or water cannot be transported long distances

as with oil and gas via underground pipelines.

Close out The shut down of a geothermal production area and

complete removal of all traces of man's influence would be necessary

to restore primitive values. (See residual impacts - primitive values.)

Land_use

Casual use types of exploration will not result in significant

impacts on present land uses. Casual use assumes the use of existing

roads and trails by light vehicles during periods of stable soil

conditions. Careless companies resorting to extensive cross-country

travel could have a more significant environmental impact; however,

it is assumed that stipulation and supervision by regulating agencies

will control this use. The more intensive types of exploration

operations could cause significant impacts. Only these intensive

types of exploration methods are considered in the following discussions

of impacts upon the various land uses.
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Grazi ng

Exploration Grazing use would be moderately impacted due to

livestock disturbance caused by vehicular traffic both on and off

existing roads and trails, loss of vegetation from this travel and

from drill site operations and possible straying of stock. Water

discovered during drilling that could be used for livestock would be

a beneficial impact.

Development Grazing would be moderately impacted during the

development phase due to the loss of forage production, the disturbance

of animals and interruption of the ranchers' routine operations.

Grazing could not continue in the immediate area of development. If

pipelines were not elevated at least 5 feet off the ground they could

present a barrier to livestock movement.

Production Impacts on grazing use will continue during the

production phase as more ground surface will be taken up by roads, well

sites, pipelines, power transmission lines, generating facilities, and

other needed facilities until the field is fully developed. Noise,

human and mechanical activities, noxious gases, and fluids will also

disrupt grazing use during this phase. While at the Geysers, the

study team observed cattle grazing near well heads indicating they were

not greatly disturbed by the production activities. Nevertheless, the

facilities used in the production phase do inhibit livestock movement

and reduce the quantity of forage available because of their surface

occupancy.
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Close out Adverse impacts during the abandonment of a geothermal

field would decrease as noxious elements decreased and activity in

an area declined. As roads and sites were rehabilitated, forage

production may slowly increase.

Rights-of-way

Exploration Rights-of-way now in use would probably not be

impacted.

Development Rights-of-way now present would not be adversely

affected because they would have a prior right, but future rights-of-way

would require some route adjustments if in conflict with development

activities.

Production Present rights-of-way in the production phase would

probably be crossed by power transmission lines carrying power from

the generators to consuming areas. The present rights-of-way have

prior rights that should be protected. There would undoubtedly be

additional adverse impacts similar to those of major power! ine operation

of the 345 KV class from the new lines.

Close out The removal of pipelines, power transmission lines,

and roads would eliminate conflicts with other rights-of-way.

Recreation

Exploration Recreation activities would be adversely impacted

because geothermal activities would clash with the enjoyment of back

country values, hunting, and week-end outings as previously described.

Discussions under landscape character further amplify these impacts.

Development Recreation uses would be adversely affected in
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the area of development activities because of noise, dust pollution,

visual impacts in back country areas, wild game disturbance, and

aesthetic intrusion as previously described. In addition, some access

might be restricted due to geothermal field development which would

require that a road be closed.

Production Present recreation use would be adversely impacted

in a similar manner to the development phase. Visitor days would

probably increase due to the introduction of a different and interesting

type of development that people would want to see.

Close out All present types of recreation use would have

beneficial impacts from the close out phase.

Mining

Ex ploration The mineral industry would be helped due to the

geologic information gained on subsurface strata and minerals from

geothermal drilling exploration.

Developme nt Mining areas possibly would be diminished in size

because geothermal development would preclude any conflicting mining

activity. However, the general area is believed to be of low mineral

value so this impact would be low. Development drilling would also

reveal geologic data not otherwise available.

Production Impacts on mining would be similar to those occurring

during the development phase.

Close out The abandonment of the field would have no effect

except to open the developed area to other forms of mining.
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Urban and s uburban

Exploratio n Urban and suburban areas adjacent to the proposed

lease area would benefit from new jobs and from information gained

regarding possible new city water sources. The Anapra and Meadow Vista

area is in need of a new source of potable water because present

sources are saline.

Development The development phase would provide employment to

nearby residents and generate additional money into these communities.

Should good supplies of water for domestic use be found, communities

in the Anapra and Meadow Vista areas would be greatly benefited. Urban-

suburban expansion room could also be curtailed if development occurred

in the path of expansion.

Production The populated areas adjoining the field would benefit

from employment opportunities and possibly from cheaper electricity

in homes and businesses. If the wells and production facilities were

near these communities, adverse impacts from nauseous air vectors might

be present.

Close out Any populated areas near a geothermal production field

would benefit from the elimination of objectionable sounds and smells,

however, it could be slightly impacted by the loss of jobs and cheaper

electric power.

Archaeol ogj_c a 1 Jl al ue s_

Exploratio n

Archaeological values are believed to be sparse. Pre-lease

exploration would not be damaging to archaeological values unless the

exploration inadvertently took place on an unknown site. This would
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probably not happen because special stipulations in the "Notice of

Intent" would lessen the possibility of such an occurrence. Post-lease

exploration is similar to pre-lease exploration and the likelihood

of the occurrence is further diminished by the fact that an archaeological

survey is required to post-lease exploration.

Development and production

An archaeological clearance is required on sites prior to any

development. Therefore, no damage to archaeological sites is expected.

Close out

Little additional impact on these values is probable. Most of the

damage, if any, will occur during the development and production phases.

Other_ icj_entj/j_c_vajues_

Exploration and development

Other scientific values would be adversely affected to the extent

that exploration took place in sensitive areas. Severe impacts are

not probable during this phase.

Production

Host of the adverse impacts will have already taken place during

the development phase, however, the continuation of human and mechanical

activity would delay the healing of vegetation scars and the return of

rare plants and animals to the ecosystem.

Close out

There might be beneficial impact in that botanical and zoological

communities would be under less stress and would have a chance to

rehabilitate themselves.
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Other considerations

£.u.ylc_uJL1'13 tl e

s

Exploration and Development

Public utilities would not be impacted if care is used to avoid

present installations.

Production

The benefit of large amounts of supplemental electric power to

public utilities in the area is obvious. Other utilities would not

be affected significantly provided that the new transmission lines

are located to avoid various interference problems.

Close out

No plant or animal impacts are anticipated. The closing of a

field that supplied a public power utility would force the utility

company to seek an alternate source of energy.

£.°£ulaJL1' °.n_c£nJr.
gLsjl S) anmng_a rvd_z on i_n£

Exploration

Exploration activities within the planning and zoning jurisdic-

tion of cities should have no significant effect. Planning and

zoning should be conducted at this time so development in sensitive

areas could be prevented.

Development

The development phase would call for the enforcement of planning

and zoning regulations, if any. Some reevaluation might also be needed

as more information was gained. For example, drilling might reveal

production pollutants to be more or less severe than expected.





151

Production

The production phase of an area will be a time for refinement of

planning and zoning regulations. Counties and cities at this time

would benefit from their experience and should revise their regula-

tions governing undeveloped geothermal areas within their jurisdiction

Close out

The close out phase would call for surveillance of areas for

compliance with rehabilitation regulations.
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Possible mitigating measures

General

No geothermal developments have been surveyed or constructed with-

in the proposed geothermal lease area at this time. "Plans for

Exploration" (43 CFR 321 0. 2- (d) are now being requested from applicants

applying for noncompetitive leases within the area. Therefore, a

great deal of flexibility is available in the placing of- pi pel ines,

power plants, transmission lines, roads, and a possible work camp

or village. Once the "Plans of Exploration" are received and reviewed,

plans can be formulated on how the proposed development of this area

may occur.

When the lease is issued, post lease exploration will begin after

a "Plan of Operation" is submitted and approved for each competitive

and noncompetive lease. The "Plan of Operation" will describe, in

detail, the drilling activities to be conducted upon that leased land.

Each well site must be examined by the BLM and USGS before any explora-

tion can begin. At this time mitigating measures can be written

into each drilling permit. Other permits or rights-of-way will be

issued on pipelines, transmission lines, power plants, roads, and

the possible village as they are required in a "Plan of Development".

Mitigating measures will be written into these permits, or rights-

of-way to further mitigate the impacts each facility produces.

Once leases and permits are issued, a working agreement between

the USGS, BLM, and the developing companies will effectively miti-

gate impacts and provide for examination of facilities during

compliance checks. Standard stipulations are included on the lease.
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To help insure that all environmental components are considered,

and that related impacts are mitigated to the greatest extent possible,

a discussion of each component will follow to assist BLM personnel

in the preparation and enforcement of special stipulations. The

standard and special stipulations will only- be issued and enforced on

national resource lands.

The following discussion will be used when considering special

stipulations necessary to mitigate and protect the various environ-

mental components during all geothermal activities.

Non-living components

To£0£ra_phy

All wells, pipelines, power plants, transmission lines, and roads

should be constructed on level lands whenever possible to reduce

impacts incurred in rough topography.

SpY\s_

Soil compaction and accelerated erosion can be reduced when

restrictions are made on the areas needed for drill pads and power

plant sites; the width cleared of vegetation in pipeline rights-of-

way; the amount of disturbance allowed on transmission line rights-

of-way, and the number of service roads. The size of vehicles on

certain soil types would be restricted due to compaction characteris-

tics. Erosion control structures may be needed in certain areas

where accelerated erosion will take place. All existing roads should

be used to the fullest extent possible. Other roads will be required

to increase access to drill rigs, power plants, pipelines, and trans-

mission lines. There roads should be placed on soils that are suitable,
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Roads should only be constructed to serve a useful purpose and not

for the convenience alone.

The construction of facilities should be placed on soils that

are suited for such developments. Soil sterilants should be restricted

from use on BLM administered lands. The impacts caused by the move-

ment of vehicles over open terrain during exploration could be

mitigated by:

(a) Directing the vehicles single file over a route.

(b) Driving around large vegetation and critical topography.

(c) Requiring large tires.

(d) Requiring light trucks.

(e) Reducing the number of vehicles.

(f) Permitting only one or two vehicles to follow the same

tracks over open terrain.

(g) Allowing exploration only when weather conditions are

favorable.

(h) Requiring the construction of road barriers on critical

areas to prevent further use.

(i) Allowing drill site leveling and clearing only for large drill

rigs.

(j) Requiring steel mud pits for portable drill rigs.

(k) Restricting drill sites for large drilling rigs to a minimum

space, by fencing reserve mud pits and by requiring a foot or two

of bentonite lining in earth pits so fluids could not escape into

the subsurface strata.

Slant drilling could be required when conditions are favorable.
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Dangerous areas could be fenced. Proper disposal of all forms of

waste could be mandatory. Pipelines and transmission lines could

be buried where practical.

Reclamation of all areas should take place during abandonment

of each facility and during final abandonment of the field.

Air

Air pollution may become a problem. Other agencies should be

consulted that have the expertise and jurisdiction to deal with this

problem. (EPA, etc.). New advances in air pollution controls may

change the technology of geothermal development.

Particulate matter (dust) will rise into the air each time a

dirt road is used. Dust could be controlled by sprinkling the dis-

turbed areas with water periodically. The construction of black

topped roads may alleviate some of this problem.

The use of explosives should be severely restricted and allowed

only when conditions were favorable.

Blowout preventers should be required on drilling rigs. Exhaust

emissions could be controlled by allowing only the required minimum

number of combustion engines in an area at any one time.

Air quality levels should be monitored during geothermal

activities. We could require that completed wells should not be

allowed to vent to the atmosphere except at a certain rate.

During production the wells would need repair from time to time

and in most cases this could probably be accomplished with truck or

trailer mounted work-over rigs. The repair of a well would cause

some air pollution because combustion engines would be used to power
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the equipment and some gases would escape.

We could require periodic inspections of equipment, and all

facilities that should reduce significantly the accidents which could

pollute the air.

During the abandonment of the geothermal field, air pollution

would diminish.

Water

Ranchers' stock tanks should be protected by locating operations

away from those areas and by selecting locations so that an accidental

escape of fluids would not eventually drain into their tanks.

Fresh water zones in the subsurface should be protected by run-

ning casing and cementing off these zones so contamination would be

prevented.

Only water wells that have good recharge should be used as a

source of water for drilling rigs.

All shallow exploratory holes should be drilled with air except

where conditions require the use of mud.

Geothermal wells that produce excessive radioactivity, toxic or

noxious fluids or gases should be shut in until the hazard could be

eliminated.

Cooling towers used during production require large quantities of

water. Rather than using fresh water from shallow zones in the

subsurface, the waste water from geothermal production should be

used if feasible.

Casing which was set through the fresh water zones and cemented

should be left in place of if such casing was removed, the holes
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should be properly plugged with cement to protect the fresh water

zones.

Runoff from thunderstorms should be controlled by land contours

and revegetation which would prevent erosion.

There should be proper disposal of waste fluids in sumps and pits.

Living components

Ve£etatio_n

The East and West Potrillo Mountains and the Aden Lava Flow have

not been studied in any great detail as yet. They should be protected

from development until a detailed vegetative survey is finished.

Certain rare species may be present within these areas that are not

found elsewhere, i.e., Torrie yucca-East Potrillo Mountains.

Wherever possible, vegetation should not be destroyed. When

vegetation is removed a road grader can clear vegetation without as much

soil disturbance as a bulldozer. However, certain actions may not

require significant vegetative removal such as when constructing

pipelines and transmission lines.

Waste fluids resulting from drilling operations should be contained

to protect vegetation.

Animal _s

Stipulations which are needed to protect the soils and vegetation

will likewise benefit animal habitats found within the area.

Special stipulations may be needed to protect wildlife. A list

of endangered, threatened, and peripheral animals could be contained

within the special stipulations attached to drilling permits.
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The East and West Potrillo Mountains and the Aden Lava Flow should

be inventoried and analyzed according to BLM procedures to determine

in more detail the wildlife species and habitat present in these

areas.

Ecological interrelationships

Properly enforced stipulations that provide protection for soils,

air, vegetation, and animals will likewise mitigate impacts upon

ecological interrelationships.

The BLM will monitor all construction of geothermal facilities

on and across national resource lands to insure compliance with the

terms and conditions of all drilling and special land use permits.

Each company could designate a field representative (liaison)

whose responsibility it would be to communicate with an authorized

representative of the BLM, and receive and comply with all communications

and decisions of the BLM.

The BLM will reserve the right to require rehabilitation of all

areas disturbed during construction and development of this area.

This may vary from only reshaping to complete revegetation.

Prior to beginning construction, a pre-construction conference

could be held between the BLM and each company to discuss and clarify

all stipulations, terms, and conditions of each permit.

Human interest values

L^dscape_ diarac ter_

Open space and scenic values

Pre-lease exploration is authorized under a "Notice of Intent."
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The temporary nature of pre-lease exploration and the type of

equipment used is considered detrimental to open space for only a

short time. Mitigating measures contained with the"Notice of

Intent" are intended to reduce the impacts produced by pre-lease

exploration.

Post-lease exploration is a more intensive survey of the area and

may be mitigated as follows:

1. Service roads could be designed as to connect a number

of sites with and through road thus reducing the large

number of roads.

2. Service roads could be restricted to near level topography

and not allowed across steep hills and mountains.

3. The amount of area covered by drill pads could be restricted.

4. Where possible drill rigs should not be skylined.

5. Drill rigs could be painted to blend with the surrounding

landscape.

6. Drill rigs could be scattered out rather than confined, thus

reducing the intrusions a number of rigs would produce in a

small area.

7. All support facilities used as offices, temporary housing

etc., could be designed and painted to blend with the landscape

of the area.

In addition to the measures described in the post-lease section

these mitigating measures may be considered in the production and

development phases.
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1. Pipelines could be confined to corridors within reason.

2. Pipelines could be painted to blend with the surrounding

landscape.

3. Maintenance roads could be designed so that no blading is

required in construction.

4. Power plants could be located in areas where the visual

intrusion would be reduced.

5. Low profile power plants could be designed and painted to

blend with the surrounding landscape.

6. Portions of power plants could be placed underground.

7. Transmission lines could be placed along existing corridors.

8. Transmission lines could be designed to reduce skylining.

Mitigation of impacts usually occurs along with any close out

phase whether it is the shut down of a well, or abandonment of a plant

complex. The objective should be to restore the setting to a natural,

open space, condition. This would require that all facilities and

fixtures, which intrude open*space, be removed.

Mitigation of scenic impacts during a close out phase should be

directed toward restoring as much of the natural setting as possible.

The situation may require that another plant community be introduced

temporarily. This would include plowed and seeded areas, vegetative

planting and replacement of rock structures or hillside rehabilitation.

Each action could be designed to promote natural succession, ultimately

reproducing the native scene.

.
Primitive values

Mitigation of impacts resulting from pre-lease exploration would





161

probably apply to areas not previously traversed by vehicles

(Illustration 26). Attempts could be made to gather data without

the use of vehicles in areas away from existing roads. When entry

into the remote areas becomes necessary, it could be done on a

selective basis with additional attention being given to location of

the road. It may be possible to retain primitive values if roads or

other lasting impacts are obliterated when exploration is completed.

The "Plan of Operation" should clearly identify methods of post-

lease exploration and location of intended exploration. Primitive values

can be preserved by reserving areas of highest quality.

An area committed to geothermal development will be subject to

known methods of developing the subterranean resource. These methods

include drilling for the heated steam or water and then piping it

through a conglomerate of different sizes of gathering pipes to an

electric generating plant. Most likely the pipes will be above ground.

Several wells will probably be needed to support one generating plant.

If the geothermal resource proves capable of supporting several

plants the area of intrusion could be quite large and the impact on

primitive values could be extensive.

Mitigating the impacts of the development production phase

requires day to day analysis and adjustments within the industry

capabilities. Consideration can be given to plant location and the

number and alignment of the pipelines. Transmission lines should follow

corridors avoiding natural areas as much as possible.

The close out phase comes at a time when maximum intrusion has

been made upon an area. To restore the area to a condition which





162

exists today may not be practical; sometime in the future, however,

every effort should be made.

Land uses

Grazing

Possible stipulations to mitigate impacts under all phases of

geothermal activity are as follows:

1. Limit vehicle use by exploration crews to dry soil conditions

to minimize forage damage.

2. Encourage pooling of information by companies so that numerous

companies do not travel over the same land for the same purpose.

3. Encourage fence crossings to be made at regular gates. New

cattleguards or gates that are necessary should be installed

to BLM specifications.

4. Make companies responsible for their employees actions

relating to the control of cattle harassment, vandalism and

unauthorized use of livestock improvements.

5. Fence mud pits and any other areas of danger to livestock.

6. Limit access roads, drilling pad size, pipeline rights-of-way

and other facility sites to the minimum area necessary and

require rehabilitation where feasible.

7. Require safe disposal of noxious fluids.

8. Require adequate noise mufflers.

9. Rehabilitate all abandoned rights-of-way and sites by reseeding,

installing water bars and other measures as necessary.
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Rights-of-way

1. Existing rights-of-way should be protected from geothermal

activities.

2. Require rights-of-way corridors where possible for all future

utilities.

Recreation

Recreation in the proposed lease area includes among other things

driving for pleasure, sightseeing, hunting, motorcycling, rockhounding,

plant collection, zoology, hiking, mountain climbing, and pleasure

driving of dune buggies and 4-wheel drive vehicles.

Other sections of this report have cited impacts which are felt

to be detrimental to recreation values. Possible mitigating measures

in those sections should be adhered to in order to protect the

recreational resources. In addition, special attention should be given

to the needs of the recreationist and his right to use the public

land. His access should not be restricted unless there is some

danger to him or to the geothermal production activity.

Mining

All existing valid mining claims, material sales sites, and

mineral leases shall be protected as provided in Public Law 585.

Urban and suburban

Recommendations to mitigate impacts of actions which are felt

to be detrimental to the general public and/or urban suburban growth

which are cited in previous sections of this report should be

adhered to (air, water, etc.). Roads and other access routes for
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geothermal development should also serve residents of the Mesilla

Valley or other nearby areas. All environmental pollution from

geothermal operations that could reach urban and suburban areas

should be controlled to acceptable standards.

A rch aeo 1 03j_c a.1 __v al ue s_

Archaeological sites should be protected against any destruction

from geothermal activities.

As long as there is some flexibility in the location of activities

which modify the surface, there should be no difficulty in avoiding

cultural resources. In order to adequately protect cultural resources

in the geothermal area, intensive surveys must be performed before any

surface modification occurs.

Othe_r scj_enti_fjc_values^

Areas with these values should be avoided by all geothermal

activities.

Other considerations

Pub! j_c_u ti J_i ti es

Public utilities should be protected from impacts as provided

for by BLM policy and regulations from geothermal activities.

Po£u l_a ti on_centersj_ p_l an ni ng_a nd_z onj_n a_

Companies could be required to submit a "Plan of Development"

to county and municipal planning and zoning boards.
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Alternatives

1. Limit the acreage to those areas which are less environmentally

sensitive until further geological information is gained to determine

potential of the subject area.

A portion of the total area described in this analysis is considered

to be more environmentally sensitive than the rest of the area. These

lands are located in the West Potrillo Mountains. The alternative is

an acceptable alternative in this case and should be implemented.

The lands described above are in the western portion of the proposed

lease area and make up a total of about 10 percent of the area considered

in this report. They include the West Potrillo Mountains which are

considered to have important primitive qualities.

Most interest shown by industry in the potential lease area

has centered on the lands close to Kilbourne Hole. If these lands

are leased first and exploration shows that the geothermal resource in

the area near Kilbourne Hole is sufficient to indicate that the

West Potrillo Mountains most likely would produce geothermal resources,

the lands withheld at the time of the initial leasing could then be

reconsidered for lease.

Much of the technology to produce electricity from geothermal

energy sources is being developed now, indicating that potential

geothermal sources produce, not only a source of energy to run electrical

plants, but information and techniques as well. Thorough consideration

of environmental values will provide feasible constraints to protect

the environment within the capability of today's technology.
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2. Withhold the entire area from leasing until further information

is gathered.

If no leases were let, we would not be concerned about the

impact of geothermal development on open space. However, since

geothermal energy has proven to be a source of energy for operating

electric plants and the Kilbourne Hole area possibly contains this

type of energy, it is not in the best interests of the country to

decline to lease. To delay the proposed action while awaiting

additional environmental, geologic, and technologic information

would probably mean a delay of years.

To decline to lease the potential geothermal area would mean that

no intrusions would be placed on the land. This would be contrary

to a policy of developing energy resources.

To delay leasing would delay obtaining information regarding

geothermal resources that lead to better technology as well as

postpone the production of electricity which is greatly needed at

this time.

3. Do not lease any of the subject area.

This would be contrary to the President's second energy message

and the Steam Act. If no leases in the Kilbourne Hole area are made,

the energy which could come from the area would have to be supplied

from other sources. Geothermal energy could contribute substantially

to the overall demand for energy. To decline to lease would not be

in the best interests of this nation.
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Recommendation

This analysis was prepared to evaluate the feasibility of a

geothermal leasing program in the Kil bourne Hole area. This

environmental analysis indicates there are sensitive lands within

the proposed lease area which should be further protected. The

following recommendation is made to protect the primitive character

of the West Potrillo Mountains while allowing exploration to

continue in less sensitive areas. In the event that geothermal

resource is discovered in surrounding areas, this recommendation and

the environmental impacts relating to the West Potrillo Mountains

will have to be reassessed. The recommendations that have been made

on the leasing program within the Kil bourne Hole area are as follows:

1. No leases should be made on lands that lie within the West

Potrillo Mountains in order to protect the primitive values.

These lands are described as being in:

T. 25$., R. 3W. , NMPM
Sec. 31, 33: All

T. 26S., R. 3W. , NMPM
Sec. 3-11, 14: All

15: Lots 1-12

17-23: All

26: EJg, SVftj

27-31, 33-35: All

T. 26S., R. 4W., NMPM
Sec. 1, 12, 13, 24, 25: All

T. 27S. , R. 2W., NMPM
Sec. 28: Eh

29-31 All

33: lh
T. 27S. , R. 3W. ., NMPM

Sec. 3-11, 14, 15, 17-23, 25-31, 33-35: All

T. 27S., R. 4W. , NMPM
Sec. 1 : Lots 1-4, S^NWl,-, Sh

12, 13, 24-27, 34,35: All
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T, 28S., R. 2W . , NMPM
Sec. 5, 6: KV\

"~

T. 28S., R. 3W., NMPM
Sec. 1, 3-9: All

16: NE%
17-21, 28-31 , 33: All

T. 28S. , R. 4W. , NMPM
Sec. 1,3710-15, 22-27, 34, 35 All

2. Studies to determine unique vegetative, wildlife, and

ecological values in the Aden Lava Flow and East Potrillo Mountains

are tentatively scheduled for completion in the fiscal year 1976.

Until these studies are completed, surface occupancy will be denied

on the following lands. Upon completion of these studies, surface

occupancy may or may not be allowed, depending upon the findings.

These lands are described as:

Aden Lava Flow

T.25S., R. 2W., NMPM
Sec. 27 Sh

28 SE%SE?4

33 : Eh, &#h
34 All

35 W%NW%, Sh
T. 26S. , R 1W., NMPM

Sec. 6 Lots 4-7, E^SW%
7 All

8 Vlh, SEh
9 SW%SW%, SHSEh

10 SJgSW%, NE^SW%
11 SJgSW^

14 W-2, SE%
15 , 17, 18: All

19 NE%, E%NW%, NE%SE%
20 Kh, NW%SW%, SE^SE%
21 ,22: All

23 WJgEJg, Vih

26 Mk
27 , 28: All

29 Eia

33 Uh, N%SW^
34 HWi
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T. 26$,, R, 2W,, NMPM
Sec. 1

,

3, 4: All

5: SW ;4, EJgSW%, SE%
8: EhUE%, NW%NE%
9: N*s, E%SWi4 , SE^
10--15: All

22 E 2̂

23 WJgE%, WJg

26 W%E%, WJ,

27 E>2

34 NE^NE%
35 N !-

2 , Ni2SE%

East Potrillo Mountains

T. 27S., R. 2W., NMPM
Sec. 34, 35: All

T. 28S. , fI. 1W. , NMPM
Sec. 19: Lots 1-4, EJ^WJg

30: Lots 1-4, E%W*g, SE%
3"

: All

T. 28S. , fI. 2W. , NMPM
Sec. 1 Lots 3, 4, SJgNW%, SW%

3 All

4 Lot 1, SE%NE%, SE%
9 NE%
1(), 11: All

Yt>: WJ$

i:I, 14: All

M5: NE%
2:$-25: All

2(]: Ei2

T. 29S. , FI. 1W., NMPM
Sec. 6: Lots 1,2, NE%, E%NW%

3. Special stipulations should be required to protect all known and

unknown archaeological sites. Although the standard terms and conditions

of the lease provide for protection of archaeological values, the

following additional stipulations are recommended to help insure

their proper identification and protection.

a. A certified archaeologist acceptable to the Authorized

Officer (District Manager) must prepare the certified

statement on archaeological values as described in Sec. 18
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of the Geothermal Resource Lease Form.

b. The Authorized Officer (District Manager) retains the

prerogative to require the protection of all archaeological

values located on the lease area by requiring a change in

the "Plans of Operation" or the "Plans of Development" to

avoid archaeological values, or he may require the lessee

to have the archaeological sites excavated and salvaged

by a qualified archaeologist(s) prior to proceeding

with operations.

Archaeological sites are known to occur on the following lands.

T. 23S., R. 1U., NMPM

Sec. 26: SE%SE%
33: HhHEk

T. 24S. , R. 1W. , NMPM

Sec. 22

26

31

32

35

SE%SE%

T. 24S., R. 2W. , NMPM

Sec. 4

5

6

7

8

35

Lots 3-4, S%NW%, SW%
Lots 1-4, SW2
Lots 3-7, SE%NW%, E%SW%

SWi

T. 24S., R. 3W., NMPM

Sec. 3

9

10

15

21

Lots 8-12

SW%
SJgSJs

All
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T. 25S., R. 2W. , NMPM

Sec. 13 : SE%
24 : N?-2NE%
27 : Eh

T. 25S. , R. 3W:\ NMPM

Sec. 11 : All

T. 26S. , R. 1W. , NMPM

Sec. 11 SEfcSlfc

14 : HEkHWz

T. 26S. , R. 3W. , NMPM

Sec. 15 Lots 1-4, 7-10

21 Lots 1-8

28 W-2

33 Lots 4-5, WHM

T. 27S. , R. 1W., NMPM

Sec. 7 S%S£%, SE%NE%
10 w^nw%, swyw%
15 WJgNW^

16 SE%SE%NW%, SW%
17 S%, S%N^
18 NE%
27 SE%SE%
29 Si2

31 NE%NE%
32 NW^NE^, NE^NW%
34 EhUEh
35 SSgSJgNJg, NJgNJgSJg

T. 27S. , R. 2W. , NMPM

Sec. 29 sw%sw%
31 NE%NE%
34 NJ2SW^,Si2NW^, S

T. 27S. , R. 3W. , NMPM

iSE3

Sec. 5: Lots 1-2, S%NE%, SE^
8 : \h

T. 28S., R. 1W. , NMPM

Sec. 31: Lots 3-4, E%SW^, N^SE%, S%NE^
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T, 28S., R. 2W,, NMPM

Sec. 8: NW%
19: SW%NW%, NW%SW^

T. 28S., R. 5W., NMPM

Sec. 22

27

28

: SW%SW%

:
EJg

T. 29S. , R. IW., NMPM

Sec. 2

5

6

7

11

Lots 1-4, V4'h, Vh
Lot 1 , NE^NVAs

N%N%

T. 29S. , R. 2W., NMPM

Sec. 1

2

3

12

s%, syPs
N^

NE^NE^

T. 29S. , R. 3W., NMPM

Sec. 1

12

13 Lots 1-2

T. 29S. R. 4W., NMPM

Sec. 6: Lot T,NE%NW%

T. 23S., R. IE., NMPM

Sec. 28: SVJ% , SW%NW%
29: EJ§NW%, W^NE%

T. 24S., R. IE., NMPM

Sec. 13

18

19

Lots 10-11, N^SW%
Lots 7-8, EH>SW%, SE^
W^NWJj

T. 25S. , R. IE. , NMPM

Sec. 27: W$\h
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T. 25S., R. 2E., NMPM

Sec. 31 S\m\'lh

33 s%
34 S\Jk

T. 26S. , R. IE., NMPM

Sec. 1 All

10 SW%, N^SE%
11 NE%NE%
12 NW%NW%

T. 26S. , R. 2E. , NMPM

Sec. 6: Sh

T. 27S., R. IE., NMPM

Sec. 30 Lots 3-4, E%SW%, SE^
31 Lots 1-2, E^NW%, NE%

T. 28S. , R. IE , NMPM

Sec. 13 SE%
24 NE%
25 NW5-4

26 SE%

T. 28S. , R. 2E , NMPM

Sec. 6 Lots 6-7, EJgSW%, SE%
7 Lots 1-4, EhWH

18 Lots 1-2, E%NW%

The lease gives the lessee the right to explore and develop

the geothermal resource, but as development occurs, all existing

regulations of the land managing agencies must be followed. Stipu-

lations to mitigate the impacts of each action taken on the leased

land will be formulated by on the ground examinations. A discussion

of this procedure follows.

General stipulations will be attached to each permit or lease

issued for any type of geothermal activity conducted on national

resource lands within the Kilbourne Hole proposed lease area. These
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stipulations are contained within Title 43 Code of Federal

Regulations group 3200, Title 30 Code of Federal Regulations part

270, Geothermal Resource Operational Orders, and the lease agreement,

(see appendix E)

These general regulations define methods and procedures that

must be followed to protect the environment and insure proper and

prudent uses of the national resource lands. The BLM and USGS are

responsible for compliance with the regulations.

The following sequence of procedures and events takes place

when a geothermal potential resource area is considered for develop-

ment. The sequence is noted here to show the steps that are taken

to develop the resource and the opportunities the agencies have to

mitigate impacts.

Measures available to mitigate any environmental impact .

1. Application for geothermal resources leases are filed

during a simultaneous filing period with the appropriate Bureau of

Land Management office. "Notice of Intent to Conduct Geothermal

Exploration Operations" are issued to applicants for geophysical

exploration. General and special stipulations are included within

each notice for that particular parcel of land.

2. The surface management agency, in turn, prepares an

Environmental Analysis Record (EAR) to determine the environmental

impact of issuing a geothermal resource lease.

3. The EAR will show the need for any special conditions and

stipulations applicable to a general area subject to leasing to

mitigate any potential impacts on the environment. The EAR will also
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determine whether the proposed action constitutes a significant

effect on the environment in the sense of NEPA section 102(2) (c).

4. The lease with special stipulations attached may then be

offered to the applicant (non-competitive) for acceptance and

execution.

5. The lessee must submit a "Plan of Operation" pursuant

to the requirements of 30 CFR 270.34. Before commencing any

operations on the leased lands, the "Plan of Operation" must be

approved by the Area Geothermal Supervisor and the appropriate land

management agency.

6. The USGS must prepare an Environmental Analysis (EA).

covering the specific site of the proposed operation. Generally

the proposal is to drill one or more geothermal resource exploratory

wells. An on-site inspection with representatives of the lessee,

USGS. and the land management agency is then conducted to assess the

potential impact of the proposed operation.

7. The "Plan of Operation" and a draft EA is presented to the

Geothermal Environmental Advisory Panel (GEAP). GEAP advises the

area Geothermal Supervisor on the environmental aspects of the

"Plan of Operation" and recommends mitigating measures to protect

the environment.

8. The EA is completed after input is obtained from GEAP.

9. The "Plan of Operation" is then jointly approved by the

Area Geothermal Supervisor and the appropriate land management

agency after including any special conditions or stipulations deemed

necessary to protect the environment.
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10. The lessee's application(s) for "Permit to Drill"

(Form 9-331 C) , including any special stipulations as well as

Geothermal Resources Operational (GRO) Order No. 2, is then

issued to the lessee.

11. The lessee may then commence only those operations

authorized under an approved "Plan of Operation".

12. The lessee's authorized operations are continuously monitored

and inspected by the Area Geothermal Supervisor to ensure that the

lessee complies with the applicable regulations, etc.

13. Any additional exploratory operations proposed by the

lessee require another "Plan of Operation" pursuant to 30 CFR 270.34

resulting in a procedure essentially similar to steps 5 through 12

above. This resultant procedure may entail the addition of other

special stipulations to protect the environment.

14. The lessee having finished the exploratory phase may now

desire to enter into the development phase. However, no development

operations can commence until the lessee has submitted a "Plan of

Development" pursuant to the requirements of 30 CFR 270.34.

15. The "Plan of Development" covers the drilling and completion

of development wells, but not the production thereof. Subject plan

requires joint approval by USGS and the appropriate land management

agency as well as an Environmental Analysis prepared by the USGS.

The Geothermal Environmental Advisory Panel again recommends mitigat-

ing measures for protection of the environment which may result in

additional special stipulations imposed on the lessee.

16. The lessee may then commence only those development operations
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authorized under an approved "Plan of Development" and only then

in compliance with all applicable regulations, stipulations, GRO

orders, et cetera.

17. Prior to placing the subject wells on prolonged production

the lessee, pursuant to 30 CFR 270.34 (k), must collect data concern-

ing the existing air and water quality, noise, seismic and land

subsidence activities and the ecological system of the leased lands.

18. Additionally, the lessee, pursuant to 30 CFR 270.76,

must submit an annual report of compliance with environmental

protection requirements giving therein a full account of the actions

taken in said regard.

19. However, before a lessee can place wells on prolonged

production, there must be a facility to utilize such production

whether it be for power generation, or otherwise. The use of the

leased lands or other Federal lands will be authorized only under

a separate permit issued by the appropriate agency for that specific

use and subject to all terms and special conditions and stipulations

which it may include in that permit pursuant to 43 CFR 3200.0-8(a),

20. An Environmental Analysis is a prerequisite to the

issuance of a permit for the use of the leased lands or other

Federal lands for a power generation plant or other facility.

21. The granting of a permit pursuant to 43 CFR 3200.0-8(a)

is not a license to construct a power generation plant. The

construction, operation and maintenance of a power generation plant

can only be accomplished by obtaining a"Certif icate of public

Convenience and Necessity." Said certificate is granted by the Public
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Utilities Commission of the State having jurisdiction and

regulatory authority over the utility making application for

subject certificate.

22. The utility making application for a "Certificate

of Public Convenience and Necessity" may, depending upon the particular

State's environmental protection regulations, have to submit an

environmental impact statement in support of its application.

23. Stipulations for protection of the environment resulting

from the construction and operation of a power generation plant

and necessary transmission lines are imposed at this time.

24. Provided that all the foregoing steps can be accomplished

without a significant effect on the environment, and in compliance

with all applicable regulations, stipulations, GRO Orders, etc.,

the public utility can construct its power generating station and

the lessee can enter into the production phase.

25. Plugging and abandonment of geothermal wells must be done

in accordance with Geothermal Resources Operational (GRO) Order

No. 3.

26. Surface restoration, rehabilitation, etc., is required of

the lessee by the lease terms (Section 23, 30 CFR 270.45,

43 CFR 3204.1 (1) and GRO Order No. 4.
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Re sidual impacts

Non-living components

To£0£raphy

Road construction and geothermal developments in the rougher

terrain of the mountains and lava flow may result in localized

changes in the land surface which cannot be mitigated.

Casual use, exploration operations and exploration drilling

with large drilling rigs for geothermal resource would have only a

temporary impact in most circumstances. If deep test holes were

drilled in hilly or mountainous country, the cuts and fills for

roads and drill pads would be permanent scars in many cases;

therefore, if a plan of operation was submitted in such an area, the

utmost consideration would be given to mitigate and avoid any

residual impacts. Drill holes and road locations are usually

flexible and can be moved short distances to avoid permanent scars.

Also, permanent impacts could result if production caused surface

subsidence. If precautions, such as reinjection of waste fluids

into the geothermal reservoirs, are taken early this impact would

not be expected to occur.

Soil s

Soil compaction and accelerated erosion will result from

vehicular travel and geothermal developments. The amount of compaction

and erosion will depend upon the physical characteristics of each

soil type and the extent of the disturbance. Many of these areas

will heal themselves with time, while other areas will never heal.

Roads that are not closed will be a continuing impact upon soils.
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Living components

Vegeta
i

tion_

After the geothermal field has been abandoned and all disturbed

areas have been revegetated, residual impacts could be the introduction

of exotic plant communities and/or areas of unsuccessful revegetation.

Also, any watershed changes may produce residual impacts.

Am" maIs

Any remaining intrusions that interfere with the animal

habitats or habitat after abandonment would be a residual impact.

Ecological interrel ationships

If ecosystems within the proposed lease area are disrupted or

destroyed, ecological interrelationships will have residual impacts.

Human interest values

Landscape £ha_racter

Open space

If any facilities which encroach upon open space are left after

the goethermal field is abandoned, there would be a lasting effect

on open space; also, some natural or mechanical revegetation may tend

to close up areas which would not otherwise be encumbered.

Residual impacts on open space, however, are not expected to

be significant.

Scenic qual i ty

Residual impacts will be those changes in values that cannot

be mitigated. If it is desirable and feasible, the process of

rehabilitation could, in time, restore most present scenic qualities.

Primitive values
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Lasting impacts of geothermal development will probably be

greater on primitive values than any other resource. The prelease

and postlease exploration phases can most likely result in minimal

residual impact. The reason for this is that these activities are

considered temporary in nature. It is questionable whether roads

that are left as the result of exploration can be restored to

natural conditions. The development-production period usually spans

several decades, impacts on primitive values are more permanent in

nature and could become fixed as in the case of a community which

may rise in support of the complex. Residual impacts could vary

considerably depending upon the amount of development and the size

of the area covered.

Landuses

Grazing

This general area suffers from a shortage of stock water and

long range benefits could occur from stock water discoveries in the

drilling of wells. No significant forage loss should result after

rehabilitation.

Rights-of-way

Residual impacts on rights-of-way should not be significant.

Recreation

Residual impacts on present recreation values are dependent

upon the degree of rehabilitation at the time the geothermal field

is abandoned. It may be desirable to retain some roads, wildlife

water holes or other facilities which aid outdoor recreation. These

would be beneficial residual recreation impacts.
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Mining

Residual benefits would result because of the geologic information

gained from drilling.

Urban and suburban

There will be a loss of jobs by nearby residents as the field

is closed out. The air quality will improve. A new source of water

may supply the urban-surburban areas. Consumers of the geothermally

produced electricity would have to look for another source of power.

Arch ae ol og ic al _v a_l ue s

If adequate care is exercised prior to and during abandonment

of the geothermal field, cultural resources will suffer no residual

impacts.

Otjh e_r scj_entj_fic_v al ue

s

Ecosystems that were impacted by geothermal activities will

tend to recover. Some isolated spot locations may possibly be

lost forever.

Other considerations

Pu bl j_c_uti li t_i es

Public utilities using electric power from a plant being closed

out would have to secure a new power source.

F^O£ujj»tncm_cejiterSj_ ^lanrring^ anc[ zoning

No significant residual impacts are anticipated.
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Relationship between short term use and long term productivity

Historically, the lands in the proposed leasing area have

been used for livestock production. In recent years public

recreation interest in the area has increased due to expanding

populations and recreational opportunities available on national

resource lands. Public interest is primarily confined to primitive,

cultural, scenic and open space values and general leisure use of

the lands for a variety of participant activities. Off-road vehicle

use, rockhounding and hunting are major participant uses.

Significant geothermal development throughout the potential

leasing area would probably immediately affect the livestock and

wildlife forage resources as well as recreational resources and

opportunities. Major effects would be reduced forage, habitat, and

recreational values, plus soil disturbance, noise and air pollution.

Consumptive, yearround water use is confined to ground water

and is used by livestock, wildlife, and ranch families. In the

West Potrillo Mountains, some rain water is impounded for livestock

use. The need for water for geothermal ly produced electricity in

this area has not been determined; however, if full scale development

takes place and is dependent upon present sources of water, these

sources could be depleted.

If exploration does not result in the discovery of a significant

geothermal resource, the short term loss of grazing, wildlife habitat,

recreational resources, water resources and other values would be

minimal and the long term productivity of these resources will not

be greatly affected.
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Irreversible and Irretrievable Commitment of Resources

If a geothermal resource is fully developed and committed to

the production of electricity, the resource could be exhausted

completely. This would be an irreversible and irretrievable commit-

ment of the resource. However, knowledge of geothermal reservoirs

is limited at this time and it may be that the geothermal resource

is rechargable in this area.

If geothermal production resulted in slipage along fault lines

deep within the earth and subsidence of the ground surface, the

alterations caused by these adjustments would be irreversible and

irretrievable.

The primitive values, scenic qualities and open space values

of the Kil bourne Hole area may be permanently degraded if the

geothermal resource is completely developed in the proposed lease

area. The primitive character of the West Potrillo Mountains would

be the most impacted area with less serious degradation in the East

Potrillo Mountains and the Aden Lava Flow. The entire development

area in general would suffer permanent degradation because of the

degree of surface disturbance and alteration.
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PERSONS, GROUPS, AND GOVERNMENTAL AGENCIES CONSULTED

Sierra Club - Rio Grande Chapter
El Paso Regional Group
3312 Moonlight Ave.

El Paso, TX 79904

Sierra Club
P. 0. Box 157

Mesilla Park, NM 88047

The Wilderness Society
P. 0. Box 157

Glenwood, NM 88039

League of Women Voters
2025 O'Donnell
Las Cruces, NM

Del ores Ludwig
1050 Sharon Circle
Las Cruces, NM

Isaac Walton League
321 Chula Vista-Place, NE

Albuquerque, NM 87108

New Mexico Citizens for Clean Air & Water
P. 0. Box 38

Corral es, NM 87048

Biology Department
New Mexico State University
Las Cruces, NM

El Paso Trans Pecos Audubon Society
4220 Wallington
El Paso, TX 79902

Wesley Leonard
3500 Sunbowl, Apt 24

El Paso. TX 79902

Dick Ingraham
Southwest Mountaineers
1815 Highland Ave.

Las Cruces, NM

Sierra Club
2809 N. Florence
El Paso, TX 79902
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Audubon Society (El Paso)
2906 Silver
El Paso, TX 79930

John A. McComb
Southwest Representative - Sierra Club
Southwest Office
2014 East Broadway Room 212
Tucson, Arizona 85719

El Paso Archeological Society
4915 Aiken
El Paso s TX 79924

El Paso Rock Art Research Institute
169 S. Aubrey
El Paso, TX 79905

Dept. of Biology
University of Texas, El Paso
El Paso, TX 79968

New Mexico Dept. of Game & Fish
1480 N. Main
Las Cruces, NM 88001

Dona Ana County Sportsman Assoc.
1924 Highland "

Las Cruces, NM 88001

Dept. of Wildlife Sciences
New Mexico State University
Box 3-1

Las Cruces, NM 88001

Bureau of Sports Fisheries and Wildlife
Division of Wildlife Services
P. 0. Box 53

Las Cruces, NM 88001

Floyd Todd
Box 72

Central, NM 88026

Picacho Gun Club

704 N. Miranda
Las Cruces, NM 88001
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Southwestern New Mexico Audubon Society
James R. Stowe, President
P. 0. Box 1473
Silver City, NM

Tom Beard Consulting Geologist
P. 0. Box 27

El Paso, Texas 79940

Southwest Fluorspar Co. Inc.,
Airport
Deming, NM 88030

Associated Materials Co.

Rt. 3, Box 679

Las Cruces, NM 88001

Certified Sand Co.

E. Lohman Ave.

Las Cruces, NM 88001

Cruces Transit Mix
1801 E. Griggs Ave.

Las Cruces, NM 88001

Valley Transit Mix
Drawer L

Las Cruces, NM 88001

Builders Block & Supply Co. Inc.

1020 E. Kansas Ave.

Las Cruces, NM 88001

Burn Construction Co.

2335 E. Lohman Ave.

Las Cruces, NM 88001

Smith & Agui rre Construction Co.

100 Calle del Sol

Las Cruces, NM 88001

Morton Bros. Cinder & Stone
Highway 70 West

Las Cruces, NM 88001

New Mexico Mining Assoc.

P. 0. Box 597

Santa Fe, NM 87501

NM Oil & Gas Assoc.

102 Faithway
Santa Fe, NM 87501
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Texas Inc.

P. 0. Box 3109
Midland, TX 79701

Ben F. Schaberg
P. 0. Box 455

Las Cruces, NM 88001

Donegan & Donegan
2127 San Mateo Blvd., NE

Albuquerque, NM 87110

Phelps Dodge Corp.

P. 0. Box 1238

Douglas, Arizona 85507

American Smelting & Refining Co.

P. 0. Box 5747
Tucson, Arizona 85703

Mathis & Ma this

Box 425
Silver City, NM 88061

NM Bureau of Mines & Mineral Resources
Campus Station
Socorro, NM 87801

Amax Exploration Inc.

12620 W. Cedar Dr.

P. 0. Box E

Denver, Colorado 80226

El Paso Natural Gas Co.

Mining Division
El Paso Natural Gas Co. Bldg.

El Paso, TX 79901

Dr. William King
Dept. of Earth Sciences
New Mexico State University
Las Cruces, NM 88001

M. F. J. Branduger, Vice President

C. L. Crowder Investment Co.

1018 Simms Building
Albuquerque, NM 87101

Mr. Eddie Binns

2595 E. Missouri

Las Cruces, NM 88001
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UNM Mountaineering Club
University of New Mexico
A"!buquerque, NM 87131

Southwest Mountaineers
P. 0. Box 3010
Las Cruces, NM 88001

Dona Ana County Rockhound Club
1465 Plain
Las Cruces, NM 88001

Dr. Raymond Paz
430 S. Main
Las Cruces, NM 88001

Gemcrafters & Explorers Club
1610 San Acacio
Las Cruces, NM 88001

Las Cruces Parks and Recreation Dept.

City of Las Cruces

City Hall
Las Cruces, NM 88001

Las Cruces Chamber of Commerce
Drawer 519

Las Cruces, NM 88001

Boy Scouts of America - Yucca Council
1400 Grover
Las Cruces, NM 88001

National Park Service
White Sands National Monument
P. 0. Box 458
Alamogordo, NM 88310

State Park & Recreation Commission
P. 0. Box 1147

Santa Fe, NM 87501

El Paso Rock Art Research Society
169 S. Aubrey
El Paso, TX 79905

Las Cruces Jeep Club
1400 Stull Drive
Las Cruces, NM 88001
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Fred Huff
Rt. 2, Box 787

Las Cruces, NM 88001

Ken Graves - Roadrunner Racing Assoc.
Rt. 1, Box 1701

Las Cruces, NM 88001

Ron Hudson
1712 Princess Jean
Las Cruces, NM 88001

El Paso Off-Road Vehicle Group
c/o Bill Porter
1501 Lomeland, Apt. 251

El Paso, TX 79915

Robert D. Kieth
3428 Clearview
El Paso, TX 79904

Bob Morgan
El Paso 4X4 Club
5636 Creston
El Paso, TX 79924

Paso del Norte Off Road Assoc.
c/o Snuffy 's

4104 Montana
El Paso, TX 79901
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INTENSITY OF PUBLIC INTEREST

Four public meetings were held as part of BLM's Las Uvas land

use planning process (URA-MFP), at which time discussion of the pro-

posed lease action occurred and both oral and written comments were

invited. Later a panel, elected by persons attending the public

meetings, met with the District Manager and members of his staff to

review and resolve conflicts pertaining to multiple use recommenda-

tions. Representatives of other governmental agencies were assem-

bled for the same purpose. News media representatives attended the

public meetings (see Appendix G).

The proposal to issue leases for the purpose of geothermal develop-

ment was well received by most of the public attending the meetings.

Oppostion was confined primarily to location of the lands to be leased

and not to developing geothermal resources in the area. When it was

explained that it was being recommended that some lands were being

withheld from leasing and others should be withheld from surface

occupancy, most resistance subsided. (See written comments - Appen-

dix G).
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RECOMMENDATIONS FOR ENVIRONMENTAL STATEMENT

The findings of this environmental analysis based on the written and

oral recommendations received from the public meetings held in con-

junction with the Las Uvas Planning Unit management framework plan,

indicate that the degree and intensity of public concern for environ-

mental values, except for the lands which are to be excluded or

those requiring special protective stipulations (see "Recommendations"),

has not been significant. One written comment, however, in support

of an Environmental Impact Statement has been reviewed. An Environ-

mental Statement for the Department of Interior geothermal leasing

program was prepared in 1973, in compliance with Section 102 (2) of the

National Environmental Policy Act of 1969.

In view of the public interest exhibited and the ability provided

by law and agencies policies to mitigate impacts, the preparation of

an Environmental Impact Statement is not recommended.

Reassessment of Environmental considerations in the West

Potrillo Mountains should be made if discovery in surrounding areas

indicates that geothermal resources within the area withheld from

leasing are significant.
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Title 43—Public Lands: Interior

CHAPTER II—BUREAU OF I AND MANAGE-
MENT, DEPARTMENT OF THE INTERIOR
SUBCHAPTER C—MINERALS MANAGEMENT

(3000)

_Circular 2356]

GEOTHERMAL RESOURCES
Leasing on Public, Acquired and Withdrawn

Lands

PART 3000—MINERALS MANAGEMENT;
GENERAL

1. Section 3000.0-5 of Subpart 3000,
Chapter II, Title 43 of the Code of Fed-
eral Regulations is revised to read as
follows:

§ 3000.0-5 Definitions.

As used in this subchapter:
(a) "Leasable minerals" means oil and

gas. (1) Gas means any fluid, either
combustible or noncombustible, which is

produced in a natural state from the
earth and which maintains a gaseous or
rarefied state at ordinary temperature
and pressure conditions. (2) Oil or crude
oil means any liquid hydrocarbon sub-
stance which occurs naturally in the
earth, including drip gasoline or other
natural condensates recovered from gas,

without resort to manufacturing process.

(b) "Other leasable minerals" means
(1) Coal, chlorides, sulphates, carbonates,
borates, silicates, or nitrates of potassium
and sodium; sulphur in the States of
Louisiana and New Mexico; phosphate;
and native asphalt, solid and semisolid
bitumen and bituminous rock (including
oil impregnated rock or sands from
which oil is recoverable only by special
treatment after the deposit is mined or
quarried) ; (2) solid (hardrock) min-
erals; minerals in acquired lands which
would be subject to location under the
U.S. mining laws if located in the public
domain lands.

(c) "Secretary" means the Secretary
of the Interior or any person duly au-
thorized to exercise the powers vested in
that officer.

(d) "Director" means the Director of
the Bureau of Land Management or any
person duly authorized to exercise the
powers vested in that officer.

(e) "State Director" means the Direc-
tor of a Bureau of Land Management
State office or any person duly authorized
to exercise the powers vested in that
officer.

(f) "Authorized officer" means any
person authorized by law or by lawful
delegation of authority in the Bureau of

Land Management to perform the duties
described.

(g) "Proper BLM office" means the
Bureau of Land Management office hav-
ing jurisdiction over the lands subject to

the regulation where the term is used.

(h) "Public domain lands" means
original public domain lands which have
never left Federal ownership; also, lands
in Federal ownership which were ob-
tained by the Government in exchange
for public lands or for timber on such
lands; also original public domain lands
which have reverted to Federal owner-
ship through operation of the public land
laws.

(i) "Acquired lands" means lands
which the United States obtains by deed
through purchase or gift, or through con-
demnation proceedings. They are dis-

tinguished from public domain lands in

that acquired lands may or may not
have been originally owned by the Gov-
ernment. If originally owned by the Gov-
ernment such lands have been disposed
of (patented) under the public land
laws and thereafter reacquired by the
United States.

(j) "Other lands" means (1) "With-
drawn lands." Lands which have been
withdrawn and dedicated to public pur-
poses. (2) "Reserved lands." Lands
which have been withdrawn from dis-

posal and dedicated to a specific public

purpose. (3) "Segregated lands." Lands
included in a withdrawal, or in an appli-

cation or entry or in a proper classifica-

tion which segregates them from opera-

tion of the public land laws.

2. Section 3000.4 of Subpart 3000,
Chapter II, Title 43 of the Code of Fed-
eral Regulations is revised to read as
follows

:

§ 3000.4 Appeals.

Any party to a case who is adversely
affected by any official action or decision
of an officer of the Bureau of Land Man-
agement or of an Administrative Law
Judge of the Office of Hearings and Ap-
peals, Office of the Secretary, except a
decision which has been approved by the
Secretary, shall have a right of appeal

to the Board of Land Appeals in the Of-
fice of Hearings and Appeals, Office of

the Secretary. All appeals shall be gov-

erned by the rules of practice in Subpart
E of Part 4 of this title. Nothing in this

group shall be construed to prevent any
interested party from seeking judicial

review as authorized by law.

3. A new Group 3200 is added to Chap-
ter II, Title 43 of the Code of Federal

Regulations to read as follows:

Group 3200—Geothermal Resources
Leasing

PART 3200—GEOTHERMAL
RESOURCES LEASING; GENERAL

Subpart 3200

—

Geothermal Resources Leasing;
General

Sec.
3200.0-3 Authority.
3200.0-5 Definitions.
3200.0-6 Preleasing procedures.
3200.0-7 Cross reference.
3200.0-8 Use of surface.

Subpart 3201—Available Lands; Limitations;

Unit Agreements
Sec.
3201.1 Lands subject to geothermal leas<

ing.

3201.1-1 General.
3201.1-2 Department of the Interior.

3201.1-3 Department of Agriculture.
3201.1-4 Federal Power Commission.
3201.1-5 Patented lands.
3201.1-6 Excepted areas.

3201.2 Acreage limitations.
3201.3 Leases within unit areas.

Subpart 3202—Qualifications of Lessees

Sec.
3202.1 Who may hold leases.

3202.2 Statements required to be sub-
mitted.

3202.2-1 General.
3202.2-2 Guardian or trustee.
3202.2-3 Attorney-in-fact.
3202.2-4 Statements previously filed.

3202.2-5 Showing as to sole party in inter-

est.

3202.2-6 Heirs and devisees (estates)

.

3202.2-7 Fractional present interests.

Subpart 3203—Leasing Terms

3203.1 Primary and additional term.
3203.1-1 Dating of leases.

3203.1-2 Primary term.
3203.1-3 Additional term.
3203.1-4 Extensions.
3203.1-5 Segregation of leases on commit-

ment to, or contraction of coop-
erative or unit plan or commu-
nitization agreement.

3203.1-6 Conversion to mineral leases or
mining claims.

3203.2 Lease acreage limitation.

3203.3 Consolidation of leases.

3203.4 Description of lands.
3203.5 Diligent exploration.
3203.6 Plan of operation.

Published in 38 F.R. 35082, December 21, 1973 - Effective January 1, 1974.
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Subpart 3204—Surface Management
Requirements; Special Requirements

3204.1 General.
3204.2 Waste prevention.
3204.3 Readjustment of terms and condi-

tions.

3204.4 Reservation to the United States
of oil, hydrocarbon gas, and
helium.

3204.5 Compensation for drainage; com-
pensatory royalty.

3204.6 Patented lands.

Subpart 3205—Service Charges, Rentals and
Royalties

Payments.
Form of remittance.
Where submitted.
Service charges.
Rentals and royalties.
Payment with application.
Payment of animal rental.
Escalating rental rates.

Fractional interest.
Royalty on production.
Royalty on commercially deminer-

alized water.
Waiver, suspension or reduction of

rental or royalty.
Application for and effect of sus-
pension of operations and pro-
duction.

Readjustments.
Rental and minimum royalty lia-

bility of lands committed to co-
operative or unit plans.

Prior to production.
After production.

Subpart 3206—Lease Bonds

Types of bonds and filing.

Types of bonds.
Filing of bonds.
Termination of period of liability.

Operators bond.
Compliance.
Approval.
Default.
Personal bond or corporate bond.

Amount.
Deposit of securities.

Qualified corporate sureties.

Nationwide bond.

Statewide bond.

3206.7 Default.
3206.7-1 Payment by surety.
3206.7-2 Penalty.
3206.8 Applicability of provisions to exist-

ing bonds.

Subpart 3207

—

[Reserved]

Subpart 3208—[Reserved]

Subpart 3209—Geothermal Resources
Exploration Operations

sec.
3209.0-1 Purposes.
3209.0-2 Objectives.
3309.0-5 Definitions.
3209.1 Notice of intent and permit to

conduct exploration operations
(Geothermal resources)

.

Application.
Review of notice of intent.
Exploration operations.
Completion of operations.
Bond requirements.
General.
Riders to existing bond forms.
Termination of period of liability.

3205.1
3205.1--1

3205.1--2

3205.2
3205.3
3205.3--1

3205.3- -2

3205.3--3

3205.3^
3205.3--5

3205.3--6

3205.3--7

3205.3-8

3205.3--9

3205.4

3205.4--1

3205.4- 2

3206.1
3206.1--1

3206.1--2

3206.2
3206.3
3206.3-1
3206.3- 2
3206.3- 3
3206.4

3206.4-1

3206.4-2

3206.4- 3

3206.5

3206.6

3209.1-1
3209.1-2
3209.2
3209.3
3209.4
3209.4-1
3209.4-2
3209.4-3

Subpart 3200—Geothermal Resources
Leasing; General

§ 3200.0-3 Authority.

These regulations are issued pursuant
to the Geothermal Steam Act of 1970 (84

Stat. 1566; 30 U.S.C. 1001-1025) and
rights to develop and utilize geothermal
resources in land subject to these regula-
tions may be acquired only in accordance
with these regulations.

§ 3200.0-5 Definitions.

As used in Group 3200, the term:
(a) "The Act" means the Geothermal

Steam Act of 1970.

(b) "Geothermal lease" means a lease
issued under authority of the Act; and
unless the context indicates otherwise,
"lease" means a "geothermal lease".

(c) "Geothermal resources" means
geothermal steam and associated geo-
thermal resources which include : (1) All
products of geothermal processes, em-
bracing indigenous steam, hot water and
hot brines; (2) steam and other gases,
hot water and hot brines resulting from
water, gas, or other fluids artificially in-
troduced into geothermal formations;
(3) heat or other associated energy found
in geothermal formations; and (4) any
byproducts derived from them.

(d) "Byproduct" means (1) any min-
eral or minerals (exclusive of oil, hydro-
carbon gas, and helium) which are found
in solution or in association with geo-
thermal steam and which have a value
of less than 75 per centum of the value
of the geothermal steam or are not, be-
cause of quantity, quality, or technical
difficulties in extraction and produc-
tion, of sufficient value to warrant ex-
traction and production by themselves,
and (2) commercially demineralized
water.

(e) "Sole party in interest" means a
party who is and will be vested with all

legal and equitable rights under the
lease. No one is, or shall be deemed to
be, a sole party in interest with respect
to a lease in which any other party has
any interest in the lease.

(f) "Interest in the lease" means any
interest whatever in a geothermal lease,
Including, but not limited to: A record
title interest; a working interest; an
operating right; an overriding royalty
interest; a claim to any prospective or
future advantage or benefit from a lease;

a participation in any increment, issue,

or profit which may be derived, or ac-
crue in any manner, from the lease based
upon, or pursuant to, any agreement or
understanding in existence at the time
when the offer is filed; and an agree-
ment pertaining to any of the foregoing.

(g) "Supervisor" means a representa-
tive of the Secretary, subject to the di-
rection and supervision of the Director,
the Chief, Conservation Division, Geolo-
gical Survey and the appropriate Re-
gional Conservation Manager, Con-
servation Division, Geological Survey,
authorized and empowered to regulate
operations and to perform other duties
prescribed in the regulations in this part
or any subordinate of such representative
acting under his direction.

(h) "Primary term" means the first

10 years in the life of the lease, exclu-
sive of any period of suspension of opera-
tions or production, or both.

(i) "Area of operation" means that
area of the leased lands which is re-
quired for exploration, development and
producing operations, and which is de-
lineated on a map or plat which is made
a part of the approved plan of opera-
tions. It encompasses the area generally
needed for wells, flow lines, separators,
surge tanks, drill pads, mud pits, work-
shops, and other such faciliites used for
on-project geothermal resources field ex-
ploration, development and production
operations.

(j) "Commercial quantities" means
quantities sufficient to provide a return
after all variable costs of production
have been met.

(k) "Known geothermal resource area"
or "KGRA" means an area in which the

geology, nearby discoveries, competitive
interests, or other indicia would, in the
opinion of the Secretary, engender a
belief in men who are experienced in

the subject matter that the prospects for

extraction of geothermal steam or as-
sociated geothermal resources are good
enough to warrant expenditures of

money for that purpose.
(1) In determining whether the geol-

ogy of an area is of such a nature that
the area should be designated a KGRA
the Director, Geological Survey, acting
for the Secretary, shall use such geologic
and technical evidence as he shall deem
appropriate, including the following:

(i) The existence of siliceous sinter
and natural geysers;

(ii) The temperatures of fumaroles,
thermal springs, and mud volcanoes;

(hi) The SiO? content of spring
water;

(iv) The Na/K ratio in spring waters
of hot-water systems;

(v) The existence of volcanoes and
calderas of late Teirtary or Quaternary
age;

(vi) Conductive heat flows and geo-
thermal gradient;

(vii) The porosity and the permeabil-
ity of a potential reservoir;

(viii) The results of electrical resistiv-

ity surveys;
(ix) The results of magnetic, gravity,

and airborne infrared geophysical sur-
veys; and

(x) The information obtained through
other geophysical methods such as

microseismic, seismic ground noise,

electromagnetic, and telluric surveys if

such methods prove to have significant

use in evaluation.
(2) For purposes of KGRA classifi-

cation, a "discovery" or "discoveries"

will be considered to be any well deemed
by the Director, Geological Survey, to be
capable of producing geothermal re-

sources in commercial quantities and,
where the geological structure is not
known, "nearby" will be considered to be
five miles or less from any such dis-

covery. Lands nearby a discovery will be
classified as KGRA unless the Geological
Survey determines that the lands are on
a different geologic structure from the
discovery. Where the Geological Survey
has determined the extent of a structure
on which a discovery has been made, all

land in that structural area contributing
geothermal resources to that discovery
will be deemed a KGRA regardless of the
distance from the discovery.

(3) "Competitive interest" shall exist

in the entire area covered by an appli-
cation for a geothermal lease if at least

one-half of the lands covered by that ap-
plication are also covered by another
application which was filed during the
same application filing period, whether
or not that other application is subse-
quently withdrawn or rejected. Competi-
tive interest shall not be deemed to exist
in the entire area covered by an applica-
tion because of an overlapping applica-
tion, if less than one-half of the lands
subject to the first application are cov-
ered by any other single application filed



during the same application filing pe-
riod; however, some of the lands subject

to the first application may be deter-

mined to be within a KGRA pursuant to

the first sentence of this subpara-
graph (3)

.

(1) "Primarily valuable" means the

principal mineral value for which the

leasehold is being produced.

§ 3200.0—6 Preleasing procedures.

(a) When an area is initially con-
sidered for geothermal leasing or when
the need arises, the Director shall request

other interested Bureaus and Federal
agencies to prepare reports describing,

to the extent known, resources contained
within the general area and the poten-
tial effect of geothermal resources opera-
tions upon the resources of the area and
its total environment. If the Director
determines that the issuance of leases

in an area would be a major Federal ac-
tion significantly affecting the quality of

the human environment, he shall issue

no leases in that area unless an environ-

mental impact statement under section

102(2) (C) of the National Environ-

mental Policy Act of 1969 (42 U.S.C.

4332(2) (C) ) has been issued.

(b) Prior to the final selection of tracts

for leasing, the Director, or the head of
the agency charged with the administra-
tion of the surface, if that officer so

elects, shall, when appropriate, evaluate
fully the potential effect of the geother-
mal resources operations pursuant to a
leasing program on the total environ-
ment, fish and other aquatic resocrces,

wildlife habitat and populations, aes-

thetics, recreation, and other resources
in the entire area during exploratory,
developmental, and operational phases.
This evaluation will consider the poten-
tial impact of the possible development
and utilization of the geothermal re-

sources including the construction of

power generating plants and transmis-
sion facilities on lands which may or
may not be included in a geothermal
lease. To aid him in his evaluation and
selection of tracts the Director shall re-

quest and consider the views and recom-
mendations of appropriate Federal
agencies, may hold public hearings after

appropriate notice, and shall, as appro-
priate, consult with State agencies, or-

ganizations, industries, and lease appli-

cants, and shall consider all other
potential factors, such as use of the
land and its natural resources, the need
for the energy mineral deposits, and
socio-economic conditions consistent
with multiple-use management princi-

ples. If a decision is made to lease, the
Director shall develop special terms and
conditions to be included in leases as re-

quired to protect the environment, to

permit use of the land for other pur-
poses, and to protect other natural re-

sources. If tracts are offered for com-
petitive leasing, the notice announcing
the availability of the land for leasing
will specify the proper BLM office where
all terms and conditions to be included in

leases for such tracts are available.

§ 3200.0-7 Cross reference.

(a) The regulations governing opera-
tions under geothermal leases are found
in 30 CFR Part 270 .

(b) The regulations setting forth the
basic policies for management of the
public lands are found in Part 1725 of
this chapter.

§ 3200.0-8 Use of surface.

(a) A lessee shall be entitled to use for
the production, utilization, and conser-
vation of geothermal resources only so
much of the surface of the leased Fed-
eral lands as is deemed necessary for
such purposes. The lessee shall have
the right to use so much of the
leased lands as may be deemed nec-
essary for a power generation plant or a
commercial or industrial facility, and
may apply for the right to use so much
of other Federal lands as may be deemed
necessary for such purposes; however,
any use of the leased lands or other Fed-
eral lands for a power generation plant

or a commercial or industrial facility

will be authorized only under a separate

permit issued by the appropriate agency
for that specific use and subject to all

terms and conditions which it may in-

clude in that permit. The uses of the

lands within the area of operation are

subject to the supervision of the super-
visor, and the uses of the remaining
leased lands or other Federal lands are
subject to the supervision of the appro-
priate surface management agency. The
lessee shall not be entitled to use any
mineral materials subject to the Mate-
rials Act except as provided by Part 3600
of this chapter.

(b) Operations under other leases or
uses on the same lands shall not unrea-
sonably interfere with or endanger oper-
ations under leases issued under these
regulations nor shall operations under
these regulations unreasonably interfere
with or endanger operations under any
lease, license, claim, permit, or other au-
thorized use pursuant to the provisions
of any other Act.

Subpart 3201—Available Lands; Limita-

tions, Unit Agreements

§ 3201.1 Lands subject to geothermal
leasing.

§ 3201.1-1 General.

Subject to the exceptions listed below,

geothermal leases may be issued in com-
bination or separately for (a) lands ad-
ministered by the Secretary of the In-
terior; (b) national forest lands or

other lands administered by the Depart-
ment of Agriculture through the Forest
Service; and (c) geothermal resources

in lands which have been conveyed by
the United States subject to a reservation

to the United States of geothermal
resources.

§ 3201.1-2 Department of the Interior.

(a) Except as provided in this section,

leases may be issued in accordance with
the regulations in this part for with-
drawn lands, for acquired lands, and for
geothermal resources in lands which have
passed from Federal ownership subject
to a reservation to the United States of
the geothermal resources therein where
such lands or resources are administered
by the Secretary of the Interior.

(b) Notwithstanding any other provi-
sion in these regulations, geothermal

leases shall not be issued for: (1) Lands
which the Secretary has identified or
may identify as being necessary to the
performance of his or any other Federal
officer's authorized functions, and on
which geothermal resource development
would in his judgment interfere with
such functions; or (2) lands respecting
which the Secretary has made or may
make a finding that the issuance of geo-
thermal leases would be contrary to the
public interest. Upon receipt of an appli-
cation for a geothermal lease affecting
lands withdrawn under section 3 of the
Reclamation Act of 1902 (43 U.S.C. 416)
or any other appropriate authority, no-
tice thereof and an opportunity to com-
ment thereon shall be given to the head
of the agency for whose benefit the with-
drawal was made. No geothermal lease
affecting lands withdrawn for any
agency outside the Department of the
Interior shall be leased without the con-
sent of the head of the agency for which
the lands are withdrawn. Where leases
are issued under Part 3210 of this chapter
or 3220 for lands neighboring such re-
served lands, the lessees shall be required
to perform such lease operations and take
such measures as are prescribed by the
Secretary for the protection of the Fed-
eral interests therein.

§ 3201.1—3 Department of Agriculture.

Leases for public, withdrawn or ac-
quired lands administered by the Forest
Service, may be issued by the Secretary
of the Interior only with the consent of,

and subject to such terms and conditions
as may be prescribed by, the head of that
Department to insure adequate utiliza-

tion of the lands for the purpose for
which they were withdrawn or acquired.

§ 3201.1—4 Federal Power Commission*

Leases for lands to which section 24 of
the Federal Power Act, as amended (16
U.S.C. 818), is applicable, may be issued
by the Secretary of the Interior only
with the consent of, and subject to, such,

terms and conditions as the Federal
Power Commission may prescribe to in-
sure adequate utilization of such lands
for power and related purposes.

§ 3201.1-5 Patented lands.

(a) Geothermal resources in lands
which have passed from Federal owner-
ship subject to a reservation to the United
States of geothermal resources therein
may be leased under the regulations in
this group subject to the provisions in
this part and to such terms and condi-
tions as may be prescribed by the au-
thorized officer to insure adequate pro-
tection of the patented lands and any
improvements thereon.

(b) Geothermal resources in lands the
surface of which has passed from Federal
ownership but in which the minerals
have been reserved to the United States
shall not be developed or produced ex-
cept under terms and conditions pre-
scribed by the Secretary and pursuant
to any agreements made therefor while
the question of the title to such resources
is being resolved pursuant to the provi-
sions of section 21 (b) of the Act.

§3201.1—6 Excepted areas.

Leases shall not be issued for lands
which are: (a) Administered under the



National Park System; (b) within a
national recreation area; (c) in a fish

hatchery administered by the Secretary,
wildlife refuge, wildlife range, game
range, wildlife management area, or

waterfowl production area, or for lands
acquired or reserved for the protection
and conservation of fish and wildlife

which are designated as rare and en-
dangered species by the Secretary; or
under active consideration for inclusion
in categories (a) , (b) , or (c) as evidenced
by the filing of an application for a
withdrawal or a proposed withdrawal;
or (d) tribally or individually owned In-
dian trust or restricted lands, within or
without the boundaries of Indian reser-
vations.

§3201.2 Acreage limitations.

(a) Maximum holdings. No citizen,

association, corporation, or governmental
unit shall take, hold, own, or control at
one time, whether acquired directly
from the Secretary or otherwise, any di-
rect or indirect interest in Federal geo-
thermal leases in any one State exceed-
ing 20,480 acres, including leases acquired
under the provisions of section 4 (a) -(f)
of the Act. Nor may any citizen, asso-
ciation, or corporation be permitted to
convert mineral leases, permits, applica-
tions therefor, or mining claims, pursu-
ant to the provisions of section 4 (a) -(f)

of the Act into geothermal leases for

more than 10,240 acres.

(b) Computation. In computing acre-
age holdings or control, the accountable
acreage of a party owning an undivided
interest in a lease shall be that party's
proportionate part of the total lease

acreage. Likewise, the accountable acre-
age of a party owning an interest in a
corporation or association shall be his

proportionate part of the corporation's

or association's accountable acreage ex-
cept that no person shall be charged
with his pro rata share of any acreage
holdings of any association or corpora-
tion unless he is the beneficial owner of

more than 10 per centum of the stock

or other instruments of ownership or
control of that association or corpora-
tion. Parties owning a royalty or other
interest determined by or payable out
of a percentage of production from a
lease will be charged with a similar per-

centage of the total lease acreage.
( 1

)

An association shall not be deemed
to exist between the parties to a- contract

for development of leased lands, whether
or not coupled with an interest in the
lease, nor between co-lessees, but each
party to any such contract or each co-

lessee will be charged with his propor-
tionate interest in the lease.

(2) Lessees holding acreage in com-
mon shall be considered a single entity

and cannot hold acreage in excess of the
maximum specified in the law for any
one lessee.

(c) Excepted acreage. Leases com-
mitted to any unit or cooperative plan
approved or prescribed by the Secretary

of the Interior shall not be included in

computing accountable acreage. Leases
subject to an operating, drilling or devel-

opment contract approved by the Secre-

tary pursuant to section 18 of the Act,

other than communization or drilling

agreements, shall be excepted in deter-

mining the accountable acreage of the

lessees or operators.

(d) Excess acreage. (1) Where, as the

result of the termination or contraction

of a unit or cooperative plan, or the

elimination of a lease from operating,

drilling, or development plan, a party

holds or controls excess accountable

acreage, such party shall have 90 days
from such termination or contraction or

elimination in which to reduce his hold-

ings to the prescribed limitation.

(2) If any person holding or control-

ling leases or interests in leases is

found to hold accountable acreage In

violation of the provisions of this section

and of the Act, the last lease or leases

or interest or Interests acquired by him
which created the excess acreage hold-

ings shall be canceled or forfeited in their

entirety, even though only part of tne
acreage in the lease or interest con-
stitutes excess holdings, unless it can be
shown to the satisfaction of the Direc-
tor that the holding or control of the
excess acreage is not the result of negli-
gence or willful intent in which event the
lease or leases shall be canceled only to
the extent of the excess acreage.

(3) Any person holding or controlling
leases or interests in leases below the
acreage limitation provided in this sec-
tion, shall be subject to these rules:

(i) If he files an application which
causes him to exceed the acreage limita-
tion, that application will be rejected,
(ii) If he files a group of applications
at the same time, any one of which causes
him to exceed the acreage limitation,
the entire group of applications will be
rejected.

(4) If any person holding or control-
ling leases or interests in leases below
the acreage limitation provided in this
section, acquires a lease or leases, or an
interest or interests therein, which cause
him to exceed the acreage limitation, his
most recently filed application for lease
or applications for leases then containing
acreage in excess of the limitation pro-
vided in this section will be rejected in
its or their entirety. For the purpose of
this subparagraph, time of filing shall be
determined by the date of filing marked
on the application, or, if the same date is

marked on two or more applications, by
the serial number of the applications.

(e) Showing required. No lease will be
issued and no transfer or operating
agreement will be approved until it has
been shown that the applicant, operator,
or transferee is entitled to hold the acre-
age or obtain the operating rights. At any
time upon request by the authorized offi-

cer, the record title holder of any lease or
a lease operator or a lease applicant may
be required to file in the proper BLM
office a statement, showing as of a speci-
fied data the serial number and the date
of each lease of which he is the. record
holder, or under which he holds operat-
ing rights, and each application for lease
held or filed by him in the particular
State setting forth the acreage covered
thereby, and the nature, extent and acre-
age interest, including royalty interests
held by him in any geothermal lease of
which the reporting party is not the
lessee of record, whether by corporate
stock ownership, interest in unincor-
porated associations and partnerships,
or in any other manner.

§ 3201.3 Leases within unit areas.

Before issuance of a geothermal lease
for lands within an approved unit agree-

ment, the lease applicant or successful

bidder will be required to file evidence

that he has entered into an agreement
with the unit operator for the develop-

ment and operation of the lands in a

lease if issued to him under and pursuant

to the terms and provisions of the ap-

proved unit agreement, or a statement

giving satisfactory reasons for the failure

to enter Into such agreement. If such
statement is acceptable, he will be per-

mitted to operate independently but will

be required to perform his operations in

a manner which the Supervisor deems to

be consistent with the unit operations.

Subpart 3202—Qualifications of Lessees

§ 3202.1 Who may hold leases.

Leases may be issued only to: (a) Citi-

zens of the United States who have
reached the age of majority; (b) associa-

tions of such citizens; (c) corporations

organized under the laws of the United
States, any state or the District of Co-
lumbia; or (d) governmental units, in-

cluding, without limitation, municipali-
ties. The term "association" includes a
partnership.

§ 3202.2 Statements required to be sub-
mitted.

§ 3202.2-1 General.

(a) Each applicant for a lease is re-

quired to submit with his application a
statement that his interests, direct and
indirect, in Federal geothermal leases

do not exceed the acreage limitations

prescribed in § 3201.2, together with a
statement of his citizenship.

(b) If the applicant is an association

or corporation the application must be
accompanied by: (DA statement show-
ing that it is authorized to hold geo-
thermal leases; (2) a statement that the
officer executing the application is au-
thorized to act on behalf of the associa-

tion or corporation; (3) a statement set-

ting forth the State in which it was in-

corporated or formed and the names and
addresses of an members or stockhold-
ers holding more than 10 percent of the
association or corporation; and (4) a
statement from each person owning or
controlling more than 10 percent of the
association or corporation setting forth
his citizenship and his holdings.

(c) If the applicant is a municipality,
or governmental unit, the application
must be accompanied by: (1) A state-
ment showing that it is authorized to
hold geothermal leases; (2) a statement
that the officer executing the applica-
tion is authorized to act on behalf of the
municipality or governmental unit, and
(3) a copy of its governing body's res-
olution authorizing such action.

§ 3202.2—2 Guardian or trustee.

(a) Guardian. If the application is

made by a guardian, he must submit:
(1) A certified copy of the court order
authorizing him to act as guardian and,
in behalf of his ward, to enter into con-
tractual agreements and to fulfill all ob-
ligations arising under the lease; and
(2) statements as to the citizenship and
holdings under the Act of himself and of

4



each person under his guardianship for

whom the application is made.

(b) Trustee. If the application is made
by a trustee, he must submit a copy of

the instrument establishing the trust or

a certified copy of the court order au-
thorizing him to act as trustee, in behalf

of the beneficiary, as to all obligations

arising under the lease; and statements

as to the citizenship and holdings under
the Act of himself and of each benefi-

ciary.

§ 3202.2-3 Attorney-in-fact.

If an application is filed by an attor-

ney-in-fact, it must be accompanied by
a statement as to his authority to act.

§ 3202.2—4 Statements previously filed.

Where the statements required by
§ 3202.2 have been previously filed a ref-

erence by serial number to the record
in which they have been filed, together
with a statement as to any amendments
will be accepted.

§ 3202.2—5 Showing as to sole party in

interest.

Each application must indicate
whether the applicant is the sole party
in interest. Where the applicant is not the
sole party in interest, separate state-
ments must be signed by each of the par-
ties and by the applicant setting forth
the nature of the agreement between
them. All interested parties must furnish
evidence of their qualifications to hold
such lease interest. These separate state-

ments must be filed in the proper BLM
office with the application, except as pro-
vided in § 3211.2 of this chapter.

§ 3202.2—6 Heirs and devisees (estates).

If an applicant or a successful bidder
dies before the lease is issued, the lease
will be issued to the executor or admin-
istrator of the estate if probate of the
estate has not been completed, and if

probate has been completed, or is not
required, to the heirs or devisees, pro-
vided there is filed in all cases an appli-
cation to lease in compliance with the
requirements of this section which will

be effective as of the effective date of
the original application filed by the de-
ceased. If there are any minor heirs or
devisees, the application can only be
made by their legal guardian or trustee
in his name. Each such application must
be accompanied by the following infor-
mation:

(a) Where probate of the estate has
not been completed:

(1) Evidence that the person who as
executor or administrator submits the
application, and bond form if a bond is

required, has authority to act in that
capacity and to sign the application and
bond forms.

(2) A statement over the signature of
each heir or devisee or, if the heir or
devisee is a minor, over the signature of
his legal guardian or trustee, concern-
ing citizenship and holdings.

(3> Evidence that the heirs or de-
visees are the heirs or devisees of the
deceased applicant or successful bidder
and are the only heirs or devisees of the
deceased.

(b) Where the executor or admin-
istrator has been discharged or no pro-
bate proceedings are required:

(1) A certified copy of the will or de-
cree of distribution, if any, and if not, a
statement signed by the heirs that they
are the only heirs of the applicant or
successful bidder and the provisions of
the law of the deceased's last domicile
showing that no probate is required.

(2") A statement over the signature of
each of the heirs or devisees with refer-
ence to holdings and citizenship. If the
heir or devisee is a minor, the statement
must be over the signature of the guard-
ian or trustee.

§ 3202.2—7 Fractional present interests.

(a) An application for a fractional
present interest noncompetitive lease

must be executed on a form approved by
the Director and it must be accompanied
by a statement showing the extent of the
applicant's ownership of the operating
rights to the fractional geothermal re-

sources interest not owned by the United
States in each tract covered by the ap-
plication to lease. Ordinarily, the issu-

ance of a lease to one who, upon such
issuance, would own less than 50 percent
of the operating rights in any such tract,

will not be regarded as in the public
interest, and an application leading to

such results will be rejected.

(b) Geothermal resources in lands
which have passed from Federal owner-
ship but which lands have been pur-
chased by the Federal Government with
a fractional interest in the geothermal
resources shall not be developed or pro-
duced, except under prescribed terms
and conditions and pursuant to any
agreement made between the parties of
interest prior to the resolution of the
question of ownership of the geothermal
resources.

Subpart 3203—Leasing Terms

§ 3203.1 Primary and additional term.

§ 3203.1-1 Dating of leases.

All geothermal leases will be dated
as of the first day of the month following
the date on which the leases are signed
on behalf of the lessor except that, where
prior written request has been made, a
lease may be dated as of the first day
of the month within which it is so signed.

A renewal lease will be dated from the
termination of the original lease.

§ 3203.1-2 Primary term.

All leases shall be for a primary term
of 10 years.

§ 3203.1-3 Additional term.

(a) If geothermal steam Is produced
or utilized in commercial quantities
within the primary term of a lease, that
lease shall continue for so long there-
after as geothermal steam is produced or
utilized in commercial quantities, but the
lease shall in no event continue for more
than 40 years after the end of the pri-
mary term except that the lessee shall
have a preferential right to a renewal of
his lease for a second 40-year term upon
such terms and conditions as the au-
thorized officer deems appropriate, if at

the end of the first 40-year term the
lands are not needed for another pur-
pose and geothermal steam is produced
or utilized in commercial quantities. Pro-
duction or utilization of geothermal

steam in commercial quantites shall be

deemed to include the completion of one
or more wells producing or capable of
producing geothermal steam in commer-
cial quantities and a bona fide sale of
such geothermal steam for delivery to or
utilization by a facility or facilities not
yet installed but scheduled for installa-
tion not later than 15 years from the date
of commencement of the primary term of
the lease.

§ 3203.1-4 Extensions.

(a) A lease which has been extended
by reason of production, or on which geo-
thermal steam has been produced, and
which has been determined by the Sec-
retary to be incapable of further com-
mercial production and utilization of geo-
thermal steam may be further extended
so long as one or more valuable byprod-
ucts are produced in commercial quanti-
ties but for not more than 5 years.

(b) Where the lessee commenced
actual drilling operations prior to the end
of the primary term and those opera-
tions are being diligently prosecuted at
that time, a lease shall be extended
for a period of five years and so long
thereafter as geothermal steam Is pro-
duced or utilized in commercial quanti-
ties (but for not more than 35 years)

.

(c) A lease committed to a coopera-
tive plan, communitization agreement or
a unit plan under or for which actual
drilling operations were commenced prior
to the end of the primary term of the
lease, shall, if such operations are being
diligently prosecuted at that time be ex-
tended for a period of five years and so
long thereafter as geothermal steam is

produced or utilized in commercial quan-
tities (but for not more than thirty five
years).

(d) Any lease on which there has been
a suspension of operations or produc-
tion, or both, under 30 CFR 270.17 shall
continue in effect for the life of the sus-
pension and, at the end of the suspen-
sion, shall be extended for a period equal
to that portion of the primary term dur-
ing which the suspension was in effect.

(e) If, at the end of 40 years after the
conclusion of the primary term, steam is

being produced or utilized in commercial
quantities and the lands are not needed
for other purposes, the lessee shall have
a preferential right to a renewal of the
lease for a second 40-year term on such
terms and conditions as the Secretary
deems appropriate.

§ 3203.1—5 Segregation of leases on
commitment to, or contraction of,
cooperative or unit plan or cunnnu-
nitization or drilling agreement.

(a) Any lease committed to any co-
operative plan, communitization agree-
ment, drilling agreement, or unit plan,
which covers lands within and lands out-
side the area covered by the plan or
agreement, shall be segregated, as of the
effective date of that plan or agreement,
into separate leases, one covering the
lands committed to that plan or agree-
ment and the other as to the lands not
so committed. The segregated lease cov-
ering the portion of the lands not sub-
ject to that plan or agreement shall not
be entitled to an extension by reason of
the segregation, but the term of the lease



of such segregated lands shall be as pro-
vided in the original lease.

(b) When only part of the land sub-
ject to a lease included in a cooperative
plan, a communitization agreement, a
drilling agreement, or a unit plan is

excluded from that plan or agreement
because of the contraction of the area
subject to that plan or agreement, the
part of the lease which is excluded and
the part which remains subject to the
plan or agreement shall be segregated
into separate leases. The term of the
segregated lease composed of the ex-
cluded land shall not be extended be-
cause of production in commercial quan-
tities or the existence of a producible well
on the segregated lease remaining sub-
ject to the cooperative or unit plan or the
communitization or drilling agreement or
because actual drilling operations were at
the time of contraction being conducted
on that other lease, but the term of the
lease composed of the excluded land
shall be as provided in the original lease.

(c) Where all the land subject to a
lease included in a cooperative plan, a
communitization agreement, a drilling

agreement, or a unit plan is excluded
from that plan or agreement because of

the contraction of the area subject to
that plan or agreement, the term of the
lease shall not be extended because of
production in commercial quantities or
the existence of a producible well on the
lands remaining subject to the coopera-
tive or unit plan or the communitization
or drilling agreement or because actual
drilling operations were being conducted
on the other lands, but the term of the
lease shall be as provided in the original

lease.

(d) Contraction of a unit or coopera-
tive plan or a cohimunitization or drilling

agreement causing all or part of the land
in the lease to be excluded from such
plan or agreement shall not serve to

extend the term of such lease excluded
by reason of the contraction where the
10-year primary term has already
expired.

§ 3203.1—6 Conversion to mineral leases

or mining claims.

(a) If the byproducts capable of being
produced in commercial quantities are

leasable under the Mineral Leasing Act
of February 25, 1920 as amended and
supplemented (30 U.S.C. sections 181-

287) , or under the Mineral Leasing Act
for Acquired Lands (30 U.S.C. sections

351-359) , and the leasehold is primarily

valuable for the production thereof, the
lessee shall be entitled to convert his

geothermal lease to a mineral lease un-
der and subject to all the terms and
conditions of the appropriate act, pro-
vided the lands and its resources are
available for this purpose, upon applica-

tion at any time before expiration of the
lease extension by reason of byproduct

production.

(b) The lessee shall be entitled to lo-

cate under the mining laws all minerals

which are not leasable and which would

constitute a byproduct if commercial
production or utilization of geothermal
steam continued. The lessee, to acquire

the rights herein granted him, shall

complete the location of mining claims

within 90 days after the termination of

the geothermal lease, provided the lands

and its resources are available for

location.

(c) Any lease converted under para-
graphs (a) or (b) of this section affecting

lands withdrawn or acquired in aid of a
function of a Federal department or

agency, including the Department of the

Interior, shall be subject to such addi-

tional terms and conditions as may be
prescribed by that department or agency
with respect to the additional operations

or effects resulting from such conversion

upon the utilization of the lands for the

purpose for which they are administered.

§ 3203.2 Lease acreage limitation.

(a) A geothermal lease may not em-
brace more than 2,560 acres in a reason-

ably compact area, except where a depar-

ture is occasioned by an irregular sub-

division or subdivisions, entirely within

an area of six miles square or within an
area not exceeding six surveyed or pro-

tracted sections in length or width meas-
ured in cardinal directions. Where a de-

parture is occasioned by an irregular

subdivision, the leased acreage may ex-

ceed 2,560 acres by an amount which is

smaller than the amount by which the

area would be less than 2,560 acres if the

irregular subdivision were excluded. No
lease will be issued for less than 640 acres,

except at the discretion of the Secretary,

or where a departure is occasioned by
an irregular subdivision, or as provided
for in Subpart 3230 of this chapter. In
event of a departure, the leased acreage

may be less than 640 acres by amount
which is smaller than the amount by
which the area would be more than 640

acres if the irregular subdivision were
added.

(b) The authorized officer may add
isolated tracts in nearby sections, not-

withstanding the 640-acre minimum,
where it is determined that such addition

is necessary for the proper management
of the resource, provided the additional

lands will not cause the lessee to exceed

the maximum acreage limitation as pro-

vided in § 3201.2(a) of this chapter. How-
ever, prior to the issuance of such a lease

based on the application as amended by

the authorized officer, the applicant will

be given the option to refuse such a lease.

Failure of the applicant to execute and

return the lease within 30 days after re-

ceipt thereof will constitute a withdrawal

of his application, as amended, without

further notice.

§ 3203.3 Consolidation of leases.

Two or more contiguous leases issued

to the same lessee may be consolidated

if the total combined acreage does not

exceed 2,560 acres. Except where a de-

acreage is caused by an irregular sub-

division or subdivisions as stated in

§ 3203.2.

§ 3203.4 Description of lands.

Applications and nominations shall in-
clude a description of the lands sought
to be included in a geothermal lease.

(a) Surveyed lands. If the lands have
been surveyed under the public land
rectangular system, each application or
nomination shall describe the lands by
legal subdivision, section, township, and
range.

(b) Unsurveyed lands. If the lands
have not been so surveyed, each applica-
tion shall describe the lands by metes
and bounds, giving courses and distances

between the successive angle points on
the boundary of the tract, in cardinal

directions except where the boundaries
of the lands are in irregular form, and
connected by courses and distances to an
official comer of the public land surveys

or to a prominent topographic feature. In
Alaska the description of unsurveyed
lands must be connected by courses and
distances to either an official corner of

the public land surveys or to a triangu-

lation station established by any agency
of the United States (such as the U.S.

Geological Survey, the Coast and Ge-
odetic Survey, or the International
Boundary Commission) , if the record
position thereof is available to the gen-
eral public.

(c) When protracted surveys have
been approved and the effective date
thereof published in the Federal Regis-
ter, each application or nomination for

lands shown on such protracted surveys,

filed on or after such effective date, shall

describe the lands according to the legal

subdivision, section, township, and range
shown on the approved protracted
surveys.

(d) Unsurveyed public lands adjacent
to tidal waters in southern Louisiana and
in Alaska. In lease applications embrac-
ing unsurveyed public lands adjacent to

tidal waters in southern Louisiana and in
Alaska, if the applicant finds it im-
practicable to furnish a metes and
bounds description, as required in para-
graph (b) of this section with respect to

the water boundary, he may, at his

option, extend the boundary of his ap-
plication into the water a distance suffi-

cient to permit complete enclosure of

the water boundary of his application
by a series of courses and distances
in cardinal directions (the object being
to eliminate the necessity of describing
the meanders of the water boundary of

the public lands included in the applica-
tion) . The description in the lease

application shall in all other respects
conform to the requirements of para-
graph (b) of this section. Such
description would not be deemed for any
purpose to describe the true water
boundaries of the lease, such boundaries
in all cases being the ordinary high
water mark of the navigable waters. The
land boundaries of such overall area
shall include only the public lands em-
braced hi the application. The applicant

shall agree to pay rental on the full

acreage included within the description

with the understanding that rights

under any lease t© be issued on that
application will apply only to the areas
within that description properly subject
to lease under the act, but that the total
area described win be considered as the
lease acreage for purposes of rental pay-
ments, acreage limitations under § 3201.2
of this chapter and the maximum or
minimum area to be included in a lease
pursuant to § 3203.2. The tract should
be shown in outline on a current quad-
rangle sheet published by the U.S. Geo-
logical Survey or such other map as will

adequately identify the lands described.

§3203.5 Diligent exploration.

Each geothermal lease will include
provisions for the diligent exploration of
the leased resources until there is pro-
duction in commercial quantities appli-
cable to the lands subject to the lease,



and failure to perform such exploration
may subject the lease to termination.
Diligent exploration means exploration
operations (subsequent to the issuance
of the lease) on, or related to the leased
lands, including, but not limited to, op-
erations such as geochemical surveys,
heat flow measurements, core drilling,
or drilling of a test well. Exploration
operations, in order to qualify as diligent
exploration, must be approved by the
Supervisor, and evidence of all expendi-
tures therefor and the results thereof
must be submitted annually to the
Supervisor in compliance with applicable
regulations and Geothermal Resources
Operational (GRO) Orders or upon his
request. Moreover, after the fifth year
of the primary lease term, exploration
operations, to qualify as diligent ex-
ploration for a year, must entail ex-
penditures during that year equal to at
least two times the sum of (a) the mini-
mum annual rental required by statute,
and (b) the amount of rental for that
year in excess of the fifth year's rental,
but in no event shall the required ex-
penditures exceed twice the rental for the
10th year. However, any expenditures for
diligent operations during the first 5
years of the lease and any expenditures
for diligent operations during any sub-
sequent year in excess of the minimum
required expenditures for that year may
be credited, in such proportions as the
lessee may designate, against (1) ex-
penditures needed to qualify exploration
operations as diligent operations for fu-
ture years, or (2) any rental requirement
for that or any future years in excess
of the fifth year's rental pursuant to
§ 3205.3-3 of this chapter. In an cases,
the lessee must pay the basic annual
rental specified in the lease for the ini-
tial five years of the primary term until
there is production of geothermal steam
in commercial quantities on the leased
lands.

§ 3203.6 Plan of operation.

A lessee will be required to submit a
plan of operation pursuant to 30 CPR
270.34, prior to entry upon the leased
lands for any purpose other than casual
use as that term is defined In S 3209.0-5

(d) of this chapter. Operations win not
be permitted on the lands until the plan
of operation has been approved.

Subpart 3204—Surface Management Re-

quirements, Special Requirements

§ 3204.1 General.

A lessee shall comply with and be

bound by the following general terms and
conditions, the specific requirements

contained in the lease stipulations and
any GRO orders that may be issued pur-

suant to 30 CFR 270.11. Assuring com-
pliance with the requirements of this

section is the responsibility of the Super-
visor as to the lands within the area of

operations and is the responsibility of

the appropriate land management
agency as to the remaining lands in the

lease.

(a) Equal employment opportunity.

The lessee shall comply with Executive

Order 11246, as amended, 30 F.R. 12319

(1965), and regulations issued pursuant
thereto, 41 CFR Chapter 60 and 43 CFR
Part 17.

(b) Public access. (1) The lessee shall

permit free and unrestricted public ac-
cess to and upon the leased lands for all

lawful and proper purposes except in

areas where such access would unduly
interfere with operations under the lease

or would constitute a hazard to health
and safety. Restrictions on access will

not be allowed without prior approval.
(2) During construction, the lessee

shall regulate public access and vehicu-
lar traffic to protect the public, wildlife,

and livestock from hazards associated
with the project. For this purpose, the
lessee shall provide warnings, fencing,
flag men, barricades, and other safety
measures as appropriate.

(c) Pollution abatement. The lessee

shall comply with all Federal and State
standards and all applicable local stand-
ards with respect to the control of
all forms of air, land, water, and noise
pollution, including, but not limited to,

the control of erosion and the disposal
of liquid, solid, and gaseous wastes. The
Supervisor may, in his discretion, estab-
lish additional and more stringent
standards, and, if he does so, the lessee

shall comply with those standards. The
lessee, in addition to any other action
required by those standards, shall take
the following specific actions:

(1) Pesticides and herbicides. The les-

see shall comply with all rules issued by
the Department of the Interior and the
Environmental Protection Agency per-
taining to the use of poisonous substances
on public lands.

(2) Water pollution. The lessee shall
conduct lease operations and mainte-
nance in accordance with Federal and
State water quality standards and public
health and safety standards, and appli-
cable local water quality standards and
public health and safety standards.
Toxic materials shall not be released into
any surface waters or underground
waters. Reinjection of waste geothermal
fluids into geothermal or other suitable
aquifers will be permitted upon approval
of the lessee's plan of operation sub-
mitted pursuant to 30 CFR 270.34.

(3) Air pollution. The lessee shall con-
trol emissions from operations in accord-
ance with Federal and State air quality

standards, and applicable local air qual-

ity standards.
(4) Erosion control. The lessee shall

minimize disturbance to vegetation,

drainage channels, and streambanks.
The lessee shall employ such soil and
resource conservation and protection

measures on the leased lands as the Sup-
ervisor deems necessary.

(5) Noise control. The lessee shall

control noise emissions from operations,

in accordance with Federal and State
noise emission standards, and applicable

local noise emission standards.
(d) Sanitation and waste disposal. The

lessee shall remove or dispose of all waste
material generated in connection with
the exploration, development, produc-
tion and transportation operations in a
manner set forth in the approved plan of

operation submitted pursuant to 30 CFR
270.34.

(e) Land subsidence, seismic activity.

The lessee shall take precautions neces-
sary to minimize land subsidence or
seismic activity which could result from

production of geothermal resources and
the disposal of waste fluid where such
activity could damage or curtail the use

of the geothermal resources or other re-

sources, or other uses of the land and
take such measures as stipulated to:

(1) monitor operations for land subsid-

ence and for seismic activity; and (2)

maintain, and when requested, make
available to the lessor, records of all

monitoring activities.

(f) Aesthetics. The lessee shall take

aesthetics into account in the planning,

design, and construction of facilities on
the leased premises.

(g) Fish and wildlife. The lessee shall

employ such measures as are deemed
necessary to protect fish and wildlife

and their habitat.

(h) Antiquities and historical sites.

The lessee shall conduct activities on dis-

covered, known or suspected archeolog-

lcal, paleontological, or historical sites

In accordance with lease terms or specific

instructions.

(i) Restoration. The lessee shall pro-

vide for the restoration of all disturbed

lands in an approved manner.

(j) The lessee shall submit annual
reports to the authorized officer on
compliance with the requirements of

paragraphs (b)-(i) of this setcion and
report within 24 hours, and if the report

is oral, shall confirm the report in writ-

ing within 30 days, any significant en-
vironmental damage suffered by the

lands subject to his lease. However, if,

after drilling operations have begun, the

lessee is required to submit a similar

report under 30 CFR 270.30 and 270.76,

he may fulfill the requirement of this

subsection by submitting to the au-
thorized officer a copy of that report.

§ 3204.2 Waste prevention.

All leases shall be subject to the con-
dition that the lessee will, in conducting
his exploration, development, and pro-
ducing operations, use all reasonable pre-
cautions to prevent waste of geothermal
resources and other natural resources
found or developed in the leased lands.

§ 3204.3 Readjustment of terms and
conditions.

(a) (1) Except as otherwise provided
by law, the terms and conditions of any
geothermal lease may be readjusted as
determined by the authorized officer at
not less than 10-year intervals beginning
10 years after the date geothermal steam
is produced. Each lease shall provide for
such readjustments.

(2) The authorized officer shall give

notice to the lessee of any proposed read-
justment of the terms and conditions of

the lease and the nature thereof, and un-
less the lessee files with the authorized
officer an objection to the proposed terms
and conditions or relinquishes the lease

within 30 days after receipt of such no-
tice, the lessee shall be deemed conclu-
sively to have agreed to such terms and
conditions. If the lessee files objections,
and agreement cannot be reached be-
tween the authorized officer and the les-

see within a period of 60 days, the lease
may be terminated by either party, sub-
ject to the provisions of § 3000.4 of this

chapter. If the lessee files objections to



the proposed readjusted terms and con-
ditions, the existing terms and condi-
tions, except for those concerning rental
and royalty rates, will remain in effect
until there has been an agreement be-
tween the authorized officer and the les-

see on the new terms and conditions to
be applied to the lease or until the lease is

terminated. The readjustment of any
terms concerning rental and royalty
rates will be subject to § 3205.3 of this
chapter.

(b) Any readjustment of the terms
and conditions of any lease of lands
withdrawn or acquired in aid of a func-
tion of a Federal department or agency
may be made only with the approval of
that other agency.

§ 3204.4 Reservation to the United
States of oil, hydrocarbon gas, and
helium.

The United States reserves the owner-
ship of and the right to extract oil, hy-
drocarbon gas, and helium from all

geothermal steam and associated geo-
thermal resources produced from lands
leased under the Act Whenever the right
to extract oil, hydrocarbon gas, and he-
lium, from geothermal steam and asso-
ciated geothermal resources produced
from such lands is exercised, it shall be
exercised so as to cause no substantial
interference with the production of geo-
thermal resources from such lands.

§ 3204.5 Compensation for drainage;
compensatory royalty.

(a) Upon a determination by the Su-
pervisor that lands owned by the United
States are being drained of geothermal
resources by wells drilled on adjacent or
cornering lands, the authorized officer

may execute agreements with the owners
of adjacent or cornering lands whereby
the United States, or the United States

and its lessees, shall be compensated for

such drainage, such agreements to be
made with the consent of any lessee af-

fected thereby. The precise nature of any
agreement will depend on the conditions

and circumstances involved in the par-
ticular case.

(b) Where land in any lease is being
drained of its geothermal resources by a
well either on a Federal lease issued at a
lower rate of royalty or on land not the
property of the United States, the lessee

must drill and produce all wells necessary
to protect the leased lands from drain-
age. In lieu of drilling such wells, the
lessee may, with the consent of the Su-
pervisor, pay compensatory royalty in the
amount determined in accordance with
30 CFR Part 270.

§ 3204.6 Patented lands.

The terms and conditions of any geo-
thermal resource lease for lands conveyed
by the United States subject to a reser-

vation to the United States of geother-
mal resources may be readjusted upon
notification to the surface owner.

Subpart 3205—Service Charges, Rentals
and Royalties

§ 3205.1 Payments.

§ 3205.1-1 Form of remittance.

Remittances required under these reg-

ulations may be made by cash payment,
check, certified check, bank draft, bank
cashier's check, or money order. All re-

mittances will be deposited as received.

§ 3205.1-2 Where submitted.

(a) Rentals on nonproducing leases.

Rentals under all nonproducing leases
issued shall be paid at the proper BLM
office. All remittances to the Bureau of

Land Management shall be made payable
to the Bureau of Land Management.

(b) Other payments. All royalties on
producing leases, communitized leases in
producing well units, unitized leases in
producing unit areas, leases on which
compensatory royalty is payable and all

royalty payments under easements for
directional drilling are to be paid to the
Supervisor. All remittances to the Su-
pervisor shall be made payable to the
U.S. Geological Survey.

§ 3205.2 Service charges.

(a) Competitive lease applications. No
service charge is required.

(b) Noncompetitive lease applications.

Applications for noncompetitive leases

must be accompanied by a nonrefunda-
ble service charge of $50 for each
application.

(c) Assignments. Applications for ap-
proval of an assignment of a lease or
interest therein must be accompanied by
a nonrefundable service charge of $50 for

each application.
(d) Nominations. No service charge is

required.

§ 3205.3 Rentals and royalties.

§ 3205.3-1 Payment with application.

Each application, except an applica-
tion filed pursuant to Subpart 3211 of

this cnapter, of this part, must be
accompanied by payment of the first

year's rental of $1 per acre or fraction
thereof based on the total acreage in-

cluded in the application. An application
accompanied by a payment of the first

year's rental which is deficient by not
more than 10 percent will be approved by
the authorized officer provided all other
requirements are met, but, if the addi-
tional rental is not paid within 30 days
from notice, the application or the lease,

if issued, will be canceled. If the annual
rental rate established for the lease to
be issued is more than $1 per acre or
required to submit the additional rental
fraction thereof, the applicant will be
prior to issuance of the lease upon notice
from the authorized officer.

§ 3205.3—2 Payment of annual rental.

(a) Annual rental in the amount spec-
ified in the lease which shall be not less

than $1 per acre or fraction thereof must
be paid in advance and must be received
by the proper BLM office on or before
the anniversary date of the lease. If there
is no well on the leased lands capable of
producing geothermal resources in com-
mercial quantities, the failure to pay
rental on or before the anniversary date
shall terminate the lease by operation of
law, except as provided by § 3244.2 of this
chapter.

(b) If, on the anniversary date of the
lease, less than a full year remains in
the lease term, the rentals shall be pay-
able in the same proportion as the period
remaining in the lease term is to a full
year. The rentals shall be prorated on a
monthly basis for the full months, and
on a daily basis for the fractional month
remaining in the lease term. For the pur-
pose of prorating rentals for a fractional
month, each month will be deemed to
consist of 30 days.

(c) If the term of a lease for which
prorated rentals have been paid is fur-
ther extended to or beyond the next an-
niversary date of the lease, rentals for
the balance of the lease year shall be due
and payable on the 1st day of the first

month following the date through which
the prorated rentals were paid. If the
rentals are not paid for the balance of
the lease year, the lease will be subject
to cancellation. However, if the anniver-
sary date occurs before the end of the
notice period, the rental for the follow-
ing lease year shall nevertheless be due
on the anniversary date and failure to
pay the full rental for that year on or
before that date shall cause the lease
to terminate automatically by operation
of law except as provided by § 3244.2 of
this chapter. The lessee shall not be re-
lieved of liability for rental due for the
balance of the previous lease year.

(d) If the payment is due on a day in

which the proper BLM office to receive

payment is not open, payment received

on the next official working day will be
deemed to be timely.

§ 3205.3—3 Escalating rental rates.

To encourage the orderly and timely
development of geothermal leases, all

leases issued pursuant to the regulations
in this Group will provide that, begin-
ning with the sixth year and for each
year thereafter until the lease year be-
ginning on or after the commencement
of production of geothermal resources in
commercial quantities, the rental will be
set by the authorized officer as the
amount of rental for the preceding year
plus an additional rental of $1 per acre,
or fraction thereof, but the authorized
officer may, upon a showing of sufficient i

justification by the lessee, waive the pay-
ment of all or any portion of the addi-
tional rental.

§ 3205.3—4 Fractional interests.

Rentals, minimum royalties, and roy-
alties payable for lands in which the
United States owns an undivided frac-
tional interest shall be in the same pro-
portion to the rentals, minimum royal-
ties, and royalties provided for in
§ 3205.3, as the undivided fractional in-
terest of the United States in the geo-
thermal resources is to the full geother-
mal resources interest.

§ 3205.3—5 Royalty on production.

Royalty shall be paid at the following
rates on geothermal resources

:

(a) A rate, as set forth in the lease,
of not less than 10 per centum and not
more than 15 per centum of the amount
or value of steam, or any other form of
heat or energy derived from production
under the lease and sold or utilized by the
lessee or reasonably susceptible to sale or
utilization by the lessee; (b) a rate
as set forth in the lease, of not more than
5 per centum of any byproduct derived
from production under the lease and sold
or utilized or reasonably susceptible of
sale or utilization by the lessee, except
that as to any byproduct which Is a min-
eral named in section 1 of the Mineral
Leasing Act of February 25, 1920, as
amended (30 U.S.C. 181) , the rate of roy-
alty for such mineral shall be the same I
as that provided in that Act and the
maximum rate of royalty for such min-
eral shall not exceed the maximum roy-
alty applicable under that Act; (c) in no
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event shall the royalty on any producing
lease for any lease year, commencing
with the lease year beginning on or after
the commencement of production in
commercial quantities, be less than $2 per
acre or fraction thereof, and this mini-
mum royalty, in lieu of rental, shall be
payable at the expiration of each lease
year.

§ 3205.3—6 Royalty on commercially de-
mineralized water.

All geothermal leases issued pursuant
to the provisions of this group shall pro-
vide for the payment to the lessor of a
royalty on commercially demineralized
water at a rate to be specified in the
lease of not more than 5 per centum of
the value of such commercially demin-
eralized water that has beeen sold or
utilized by the lessee or is reasonably
susceptible of sale or utilization by the
lessee, except that no payment of a roy-
alty will be required on such water if it

is used in plant operation for cooling or
in the generation of electric energy or
otherwise.

§ 3205.3—7 Waiver, suspension or reduc-
tion of rental or royalty.

(a) The authorized officer may waive,
suspend, or reduce the rental or royalty
for any lease or portion thereof in the
interests of conservation and to encour-
age the greatest ultimate recovery of
geothermal resources if he determines
that this is necessary to promote devel-
opment or that the lease cannot be suc-
cessfully operated under the lease terms.
No waiver, suspension or reduction of
rental or royalty will be granted where
the only reason for the request for such
relief is the unavailability of power gen-
erating facilities to utilize the geo-
thermal steam.

(b) An application hereunder shall be
filed in triplicate with the Supervisor,
and must : ( 1 ) Contain the serial number
of the leases and the names of the lessee
and operator; (2) show the number, lo-
cation, and status of each well that has
been drilled, a tabulated statement for
each month covering a period of not less
than 6 months prior to the date of filing
the application of the aggregate amount
of production subject to royalty com-
puted in accordance with the operating
regulations, the number of wells counted
as producing each month, and the aver-
age production per well per day ; (3) con-
tain a detailed statement of expenses and
costs of operating the lease, the
income from the sale of any leased prod-
ucts and all facts tending to show
whether the wells can be successfully
operated using the royalty or rental fixed
in the lease; and (4) where the applica-
tion is for a reduction in royalty, furnish
full information as to whether royalties
or payments out of production are paid
to others than to the United States, the
amounts so paid, and the efforts made
to reduce them. The applicant must also
file agreements of the holders to a com-
parable reduction of all other royalties
from the leasehold to an aggregate not
in excess of one-half the Government
royalties.

§ 3205.3-8 Application for and effect of
suspension of operations and produc-
tion.

(a) Applications by lessees for suspen-
sions of operations or production, or

both, under a producing geothermal
lease (or for relief from any drilling or

producing requirements of such a lease)

shall be filed in triplicate with the Su-
pervisor, who is authorized to act on
applications filed pursuant to this section

and to terminate suspensions which have
been or may be granted. Complete in-

formation must be furnished showing the

necessity of the relief sought.

(b) A suspension shall take effect as

of the time specified in the order of the*

Supervisor. Rental or minimum royalty

payments will be suspended during any
period of suspension of all operations and
production directed, or assented to, by
the Supervisor, beginning with the first

day of the lease month in which the
suspension of operation* and production
becomes effective or, if the suspension of

operations and production becomes ef-

fective on any date other than the first

day of a lease month, beginning with the
first day of the lease month following
such effective date. The suspension of

rental or minimum royalty payments
shall end on the first day of the
lease month in which operations or
production is resumed. Where rentals

are creditable against royalties and
have been paid in advance, proper
credit will be allowed on the next rental

or royalty due under the lease.

(c) No lease shall be deemed to expire
by reason of a suspension of either oper-
ations or production, pursuant to any
order or assent of the Supervisor.

(d) If there is a well on the leased
premises capable of producing geother-
mal resources and all operations and
production are suspended pursuant to

any order of the Supervisor, approval of
recommencement of drilling operations
will terminate the suspension as to oper-
ations but not as to production, and will

terminate both the period of suspension
of rental and minimum royalty pay-
ments provided in paragraph (b) of this

section and the period of suspension for
which an equivalent extension will be
granted. However, as provided in para-
graph (c) of this section, the lease will

not be deemed to expire so long as the
suspension of operations or production
remains in effect.

(e) The relief authorized under this

section may also be obtained for any
leases included within an approved unit
or cooperative plan of development and
operation.

(f) See 30 CFR 270.17 for regulations
concerning action of the Supervisor on
applications filed pursuant to this
section.

§ 3205.3-9 Readjustments.

The rentals and royalties of any geo-
thermal lease may be readjusted at not
less than 20-year intervals beginning 35
years after the date geothermal steam
is produced as determined by the Super-
visor. In the event of any such read-
justment neither the rental nor royalty
paid during the preceding period shall
be increased by more than 50 per centum,
and in no event shall the royalty payable
exceed 22 y2 per centum. Each geothermal
lease shall provide for such readjustment.
The Supervisor will give notice of any
proposed readjustment of rental or
royalties. Unless the lessee relinquishes
the lease within 30 days after receipt of
such notice, he shall conclusively be
deemed to have agreed to such terms

and conditions. If the lessee files a pro-
test, and no agreement can be reached
between the authorized officer and the
lessee within a period of 60 days, the
lease may be terminated by either party
subject to the provisions of § 3000.4 of

this chapter. If the lessee files a protest

to the proposed readjusted terms and
conditions, the existing terms and con-
ditions will remain in effect until there
has been an agreement between the au-
thorized officer and the lessee on the new
terms and conditions to be applied to the

lease or until the lease is terminated,

except payments of any proposed read-
justed rentals and royalties must be paid
in the timely manner prescribed in these

regulations and may be paid under pro-
test. The readjusted terms and con-
ditions will be effective as of the end of

the term being adjusted.

§ 3205.4 Rental and T^ininium royalty

liability of lands committed to coop-
erative or unit plans.

§ 3205.4-1 Prior to production.

All lands within any lease committed
to an approved cooperative or unit plan
shall at all times prior to production
on any of the lands so committed remain
subject to rental in accordance with

§ 3205.3.

§ 3205.4-2 After production.

As soon as production is obtained on
or for any lands included in an approved
cooperative or unit plan those lands

which are included within the partici-

pating area of the producing well shall

become liable for royalties in accord-

ance with Subpart 3205. All other unit-

ized lands, shall remain subject to rental

in accordance with § 3205.3.

Subpart 3206—Lease Bonds

§ 3206.1 Types of bonds and filing.

§ 3206.1-1 Types of bonds.

(a) Bonds shall be either corporate

surety bonds or personal bonds except
that bonds with individual sureties may
be furnished for the protection of the
entryman or owner of the surface rights.

(b) Lease compliance bond. The ap-
plicant for a noncompetitive lease or the
successful bidder for a competitive lease

must furnish, prior to the issuance of the

lease, and thereafter maintain a bond
of not less than $10,000 conditioned on
compliance with all the terms of the

lease.

(c) Protection bond. A lessee will be
required, prior to entry on the leased

lands, to furnish and maintain a bond
of not less than $5,000 for indemnifica-

tion for all damages occasioned to per-

sons or property as the result of lease

operations.

§ 3206.1-2 Filing of bonds.

A single original copy of the bond on
forms approved by the Director must be

filed in the proper BLM office. Bonds may
be filed with a noncompetitive lease ap-

plication to expedite action thereon,

or within 30 days after receipt of notice

by the applicant of the bond requirement,

or as required and directed by the au-

thorized officer. For unit bond forms see

30 CFR Part 271.



§ 3206.2 Termination of period of lia-

bility.

The period of liability of any bond
will not be terminated until all lease

terms and conditions have been fulfilled.

§ 3206.3 Operator's bond.

§ 3206.3—1 Compliance.

An operator, or, if there are more than
one for different portions of the lease,

each operator may furnish a general
lease bond of not less than $10,000 in

his own name as principal on the bond in
lieu of the lessee. Where there is more
than operator's bond affecting a single

lease, each such bond must be condi-
tioned upon compliance with all lease
terms for the entire leasehold.

§ 3206.3-2 Approval.

An operator's bond will not be accepted
unless the operator holds an operating
agreement which has been approved by
the Department or has pending an op-
erating agreement in proper condition for

approval. The mere designation as op-
erator will not suffice.

§ 3206.3-3 Default.

Where a bond is furnished by an op-
erator, suit may be brought thereon with-
out joining the lessee if he is not a party
to the bond.

§ 3206.4 Personal bond or corporate
bond.

g 3206.4-1 Amount.

In lieu of a surety bond, a personal
bond in a like amount may be given by
the obligor with the deposit as security

therefor of negotiable bonds of the
United States of a par value equal to the
amount specified in the bond.

§ 3206.4—2 Deposit of securities.

Personal bonds must be accompanied
by a deposit of negotiable Federal securi-

ties in a sum equal at their par value to

the amount of the bond and by a proper
conveyance to the Secretary of full au-
thority to sell such securities in case of

default in the performance of the con-
ditions of the lease bond.

§ 3206.4—3 Qualified corporate sureties.

Treasury lists. A list of companies
holding certificates of authority from
the Secretary of the Treasury under
the Act of July 30, 1947 (6 U.S.C. 6-13),

as acceptable sureties on Federal bonds
is published in the Federal Register
annually.

§ 3206.5 Nationwide bond.

In lieu of bonds required under any of

the preceding paragraphs, the holder
of leases or of operating agreements ap-
proved by the Department or holder of

operating rights by virtue of being desig-

nated operator or agent by the lessee

pending departmental approval of op-
erating agreements may furnish a bond
the amount of which must be not less

than $150,000 for full nationwide cover-
age for all geothermal leases.

§ 3206.6 Statewide bond.

In lieu of any of the bonds required by
the preceding paragraphs, the holder of
leases or of operating agreements ap-
proved by the Department or holder of

operating rights by virtue of being desig-

nated operator or agent by the lessee

pending Departmental approval of oper-

ating agreements, may furnish a state-

wide bond, applicable to the State in

which the leases are situated, the amount
of which must be not less than $50,000.

§ 3206.7 Default.

§ 3206.7-1 Payment by surety.

Where upon a default the surety makes
payment to the Government of any in-

debtedness due under a lease, the face

amount of the surety bond and the

surety's liability thereunder shall be re-

duced by the amount of such payment.

§ 3206.7-2 Penalty.

Thereafter, upon penalty of cancella-

tion of all of the leases covered by that

bond, the principal shall post a new na-

tionwide bond in the amount of $150,000

or a new statewide bond in the amount
of $50,000 as the case may be, within

6 months after notice, or within such
shorter period as the authorized officer

may fix. However, in lieu thereof, the

principal may within that time file sep-

arate bonds for each lease.

§ 3206.8 Applicability of provisions to

existing bonds.

The provisions of these regulations

may be made applicable to any oil and
gas nationwide or statewide bond In

force at the effective date of these reg-

ulations by filing in the proper BLM of-

fice a written consent to that effect and
an agreement to be bound by the provi-

sions hereof executed by the principal

and the surety. Upon receipt thereof the

bond will be deemed to be subject to the

provisions of these regulations.

Subpart 3207—[ Reserved ]

Subpart 3208—[ Reserved ]

Subpart 3209—Geothermal Resources
Exploration Operations

§ 3209.0-1 Purposes.

(a) The regulations in this Subpart
establish procedures to be followed in
conducting exploration operations on the
public land for geothermal resources.
The regulations in this subpart are not
applicable to exploration operations con-
ducted pursuant to a geothermal re-
sources lease.

(b) The rights obtained under this
subpart do not include an exclusive right
to prospect for geothermal resources on
the land described in a Notice of Intent or
any preference right to a geothermal
resources lease.

§ 3209.0-2 Objectives.

The regulations in this Subpart en-
courage exploration of the public lands
for geothermal resources in a manner
that is consistent with the management
policy set forth in § 1725.3 of this chap-
ter. No exploration operations will be
allowed if the authorized officer deter-
mines that such operations would be in-

consistent with that policy. The author-
ized officer may suspend or terminate
exploration operations upon due notice to

the operator at any time if he determines
that there is non-compliance with the
terms and conditions of the Notice of
Intent.

§ 3209.0-5 Definitions.

As used in this subpart

:

(a) "Exploration operations" means
any activity relating to the search for
evidence of geothermal resources which
requires physical presence upon public
lands and which may result in damage t"

public lands or resources thereon. It in-

cludes, but is not limited to, geophysical
operations, drilling of shallow tempera-
ture gradient wells, construction of roads
and trails, and cross-country transit by
vehicle over public lands. It does not in-

clude the casual use of public lands for
geothermal resources exploration. It does
not include core drilling for subsurface
geologic information, except drilling of

shallow temperature gradient wells, or
drilling for geothermal resources; these
activities will be authorized only by the
issuance of a geothermal resources lease.

The regulations in this Subpart, however,
are not intended to prevent drilling

operations necessary for placing explo-
sive charges for seismic exploration, nor
do they affect the exclusive right of a
lessee to drill for geothermal resources
upon the land subject to his lease.

(b) "Notice of Intent" means a "No-
tice of Intent and Permit to Conduct
Exploration Operations (Geothermal
Resources) ."

(c) "Public lands" means lands owned
by the United States ana administered by
the Bureau of Land Management. It does
not include a retained mineral interest in

lands, title to which has passed from the
United States.

(d) "Casual use" means activities that
involve practices which do not ordinarily
lead to any appreciable disturbance or
damage to lands, resources, and improve-
ments. For example, activities which do
not involve use of heavy equipment or
explosives and which do not involve ve-
hicle movement except over established
roads.and trails are "casual use."

§ 3209.1 Notice of intent and permit to

conduct exploration operations (Geo-
tbermal Resources).

§ 3209.1-1 Application.

(a) Forms and where filed. Any per-
sons desiring to conduct exploration
operations under the regulations of this

subpart shall, prior to entry upon the
lands, file for approval with the author-
ized officer for the district in which the-

public lands are located a Notice of In-
tent on a form approved by the Director.

(b) Requirements. The Notice of In-
tent will contain the following:

(1) The name and address, including
zip code, both of the person, association,

or corporation for whom the operations
will be conducted and of the person who
will be in charge of the actual exploration
activities;

(2) a statement that the signers agree
that exploration operations will be con-
ducted pursuant to the terms and condi-

tions listed on the approved form;
(3) a brief description of the type of

operations which will be undertaken;
(4) a description of the lands to be

explored by township;
(5) a map or maps, available from

state or Federal sources, showing the
lands to be entered or disturbed by the
proposed exploration operations; and

(6) the approximate dates of the
commencement and termination of ex-
ploration operations.
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§ 3209.1-2 Review of Notice of Intent.

The authorized officer will either ap-
prove or disapprove a Notice of Intent as
promptly as practicable, but in any event
within 30 calendar days after the date of
the filing of the Notice of Intent. If the
authorized officer shall disapprove a
Notice of Intent, he shall explain in writ-
ing to the applicant the reasons for
disapproval.

§ 3209.2 Exploration operations.

No exploration operations will be con-
ducted on public lands except pursuant
to the terms of a Notice of Intent which
has been approved by the authorized
officer.

§ 3209.3 Completion of operations.

Upon completion of the exploratory
operations, there shall be filed with the
authorized officer a "Notice of Comple-
tion of Exploration Operations." Within
90 days after the filing of such "Notice
of Completion," the authorized officer
shall notify the party who had conducted
compliance with all of the terms and
conditions set out by the regulations in
this Subpart and in the Notice of Intent,
or whether any additional measures must
be taken to rectify >-,ny damage to the
land, specifying the nature and extent
thereof.

§ 3209.4 Bond requirement.

§ 3209.4-1 General.

(a) Simultaneously with the filing of
the Notice of Intent, and before the entry
is made on the land, the party or parties
filing the Notice of Intent must file with
the authorized officer a surety company
bond for each exploration operation in
the amount of not less than $5,000, con-
ditioned upon the full and faithful com-
pliance with all of the terms and condi-
tions of the regulations in this Subpart
and of that Notice of Intent.

(b) A party will be excused from com-
pliance with the requirements of para-
graph (a) of this section if he possesses
either a nationwide bond in the amount
of not less than $50,000 covering all ex-
ploration operations or a statewide bond
in the amount of not less than $25,000
covering all exploration operations in
the State in which the lands on which
he has filed the Notice of Intent are

situated.

§ 3209.4-2 Riders to existing bond
forms.

Holders of nationwide and statewide

oil and gas exploration bonds shall

be permitted, in lieu of furnishing addi-

tional bonds, to amend their bonds

to include geothermal resources explora-

tion operations.

§ 3209.4—3 Termination of ;>o«-'>>d -»f

liability.

The authorized officer will not give
his consent to the cancellation of the
bond if an individual bond was submitted
or to the termination of the period of
liability if a State or nationwide bond
was submitted, unless and until there
has been compliance with all of the terms
and conditions of the Notice of Intent.
Should the authorized officer fail to no-
tify the party within 90 days from the
filing of "Notice of Completion" that all

terms and conditions have been complied
with or that additional corrective meas-
ures must be taken to rehabilitate the
land, the period of liability under an
individual bond or the period of liability

for a particular exploration operation
under a State or nationwide bond shall
automatically terminate on the 91st day.

PART 3210—NONCOMPETITIVE
LEASES

Subpart 3210—Noncompetitive Leases; General

Sec.
3210.1 Availability of land.
3210.2-1 Application.
3210.2-2 Submission of applications.
3210.2-3 Withdrawal of application.
3210.2-4 Amendment to lease.

3210.3 Determination of priorities.

3210.4 Rejections.

Subpart 3211—Bureau Motion, Lands Previously
Leased for Geothermal Resources

3211.1 Releasing of formerly leased lands.
3211.2 Applications during simultaneous

filing periods.
3211.3 Insurance of leases for unit on posted

list.

Subpart 3210—Noncompetitive Leases;
General

§ 3210.1 Availability of land.

(a) Applications to lease, except for
those filed pursuant to Part 3230, of this
chapter, filed prior to the effective date
of these regulations are unacceptable
and will be returned summarily without
earning any priority.

(b) Lands and deposits subject to dis-

position under this part which are not
within any KGRA will be available for
leasing after the effective date of these
regulations. Lands which are available
for noncompetitive leasing and which
were included in cancelled, relinquished,
expired, or terminated leases shall be
available for leasing only subject to the
provisions of Subpart 3211 of this chap-
ter. All other lands available for non-
competitive leasing will be available for
leasing only subject to the provisions of
this Subpart. All applications to lease
the same lands which are filed between
the effective date of these regulations
and 30 days following that time will be
considered to have been filed simultane-
ously, and the respective priority of the
various applications will be determined
by a public drawing. In other respects the
first 30 days after the effective date of

these regulations shall be treated as an
application filing period as provided in

§ 3210.2-2.

§ 3210.2-1 Application.

An application for a lease must be filed

on a form approved by the Director in the
proper BLM office in duplicate for pub-
lic lands and in triplicate where acquired
lands are involved. The application must
be submitted in a sealed envelope marked
"Application for lease pursuant to 43
CFR 3210". An application will be con-
sidered filed when it is received in the
proper office during business hours. The
application must include the following:

(a) The applicant's name and ad-
dress;

(b) a statement of applicant's citizen-
ship and qualifications;

(c) a complete and accurate descrip-
tion of the lands applied for, which

must include all available lands, in-
cluding reserved geothermal resources,
within a surveyed or protracted section,
or, if the lands are neither surveyed or
protracted and are descriped by metes
and bounds, all the lands whicn will be
included in a section when the lands are
surveyed or protracted;

(d) a proposed plan which shall in-
clude: (1) A map, or maps, available
from State or Federal sources, showing
the topography of the land applied for,

on which the applicant shall show drain-
age patterns, present road and trail lo-
cations, present utility systems, proposed
road and trail location, proposed well
locations and potential surface disturb-
ance, and (2) a narrative statement set-
ting forth his proposed plan and methods
for diligent exploration. Such plan shall
provide for a program of diligent ex-
ploration as denned in § 3203.5 of this
chapter.
The narrative statement shall also

describe the measures proposed to be
taken to prevent or control fire, soil ero-
sion, pollution of surface and ground
water, damage to fish and wildlife or
other natural resources, air and noise
pollution and hazards to public health
and safety during lease activities. How-
ever, the proposed plan required by this
paragraph need not be submitted with
tne application during the initial, 30-
day simultaneous filing period provided
by § 3210.1(b) or during any application
filing period pursuant to § 3210.2-2, but
must be filed prior to the issuance of
the lease, upon notice from the author-
ized officer ; and

(e) a statement that the applicant
does not hold, own, or control any inter-
est, direct or indirect, in other Federal
geothermal leases in the same State in
excess of 20.480 acres.

§ 3210.2—2 Submission of applications.

Except for applications filed during the
first 30 days after the effective date of
these regulations, applications for leases
pursuant to this subpart shall sub-
mitted only during application filing pe-
riods. An application filing period shall
begin on the first working day of each
calendar month and shall end at the close
of business on the last working day of
that month. The first application filing

period shall begin on the first working
day of the month following the con-
clusion of the initial 30 day filing period
provided in § 3210.1(b). No applicant
shall file during the same application
filing period a second application which
overlaps any of the land covered by his

first application. When an application is

filed with the authorized officer, the
date of filing shall be stamped on
the envelope. The envelope containing
the application shall remain sealed until

the end of the application filing period
during which the application is filed.

On the first working day following the
end of the application filing period all

applications shall be opened, and it will

be determined which applications are for

lands included in a KGRA. In deter-
mining whether land included in an
application is a KGRA because of com-
petitive interest, no application sub-
mitted during any subsequent application
filing period will be considered. Appli-
cations for land determined to be KGRA
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will be rejected. All other applications
will be assigned priority according to
the date of filing. If any application
covers both land within a KGRA and
land outside a KGRA, the applicant will
be granted the opportunity to amend his
application to exclude the portion in-
cluded in a KGRA, and his amended
application will be assigned priority ac-
cording to the date of filing of his orig-
inal application, but must comply with all
other requirements of these regulations.

§ 3210.2—3 Withdrawal of application

An application may not be withdrawn,
either in whole or in part, unless the re-
quest is received by the proper BLM of-
fice before the lease or an amendment
of the lease, whichever covers the land
described in the withdrawal, has been
signed on behalf of the United States
even though the effective date of the
lease is subsequent to the date of filing
of the withdrawal, except where a sepa-
rate conflicting lease has been signed on
behalf of the United States covering the
land described in the withdrawal.

§ 3210.2-4 Amendment to lease.

If any of the land applied for was open
to filing when the application was filed
but is omitted from the lease for any rea-
son and thereafter becomes available for
noncompetitive leasing, the original lease
will be amended to include the omitted
land unless, before the issuance of the
amendment, the proper BLM office re-
ceives a withdrawal of the lessee's ap-
plication with respect to such land or
such omitted lands have been determined
to be within a KGRA. The lease term for
the land added by such an amendment
shall be the same as if the land had
been included in the original lease when
it was issued.

§ 3210.3 Determination of priorities.

(a) No lease shall be issued before final

action has been taken on (1) any prior
application to lease the land, (2) any
subsequent application to lease the land
that is based upon a claimed preferential

right, and (3) any petition for the re-

newal or reinstatement of an existing or

former lease on the land.

(b) Where a lease is issued before

final action has been taken on such ap-
plications and petitions, it shall be can-
celed, and the advance rental returned,

after due notice to the lessee, where the

applicant or petitioner is found to be

qualified and entitled to receive a lease

of the land.

(c) Applications for lease received in

the mail or delivered on the same day

will be deemed to have been simulta-

neously filed, and the right of priority

and the order of processing will be de-

termined by a public drawing.
i d l Prior to the issuance of any lease,

a determination shall be made as to

whether or not the lands are within a

KGRA. Applications for lands deter-

mined to be within any KGRA will be

rejected.

8 3210.4 Rejections.

If, after the filing of an application for

a noncompetitive lease and before the is-

ice of a lease, or amendment thereto,

pursuant to that application, the land

embraced in the application becomes in-

cluded within a KGRA, the application

v ill be rejected as to such KGRA lands.

The authorized officer retains discretion
to reject an application for a noncom-
petitive lease even though the tract for
which application is made is not deter-
mined to be within a KGRA.
Subpart 3211—Bureau Motion—Land

Previously Leased for Geothermal
Resources

§ 3211.1 Releasing of formerly leased
lands.

Lands available for noncompetitive
leasing in canceled or relinquished
leases or in leases which expire by op-
eration of law at the end of their pri-
mary or extended terms or in leases
which terminate by operation of law for
nonpayment of rental pursuant to 30
U.S.C. sec. 1004, shall be subject to
further leasing only in accordance with
the provisions of this section. From time
to time the authorized officer will publish
in the Federal Register, post in each
proper BLM office, and provide appro-
priate news coverage of:

(a) A list of leasing units composed of
lands which are available for noncom-
petitive leasing and which were in can-
celed, expired, relinquished, or termi-
nated leases.

(b) An announcement that applica-
tions for leases on such lands will be
received after a specific hour and date
and that any applications filed during
a specified simultaneous filing period
beginning at that time will be regarded
as simultaneously filed;

(c) The address of the proper BLM
office where applications must be filed
and where the terms and conditions un-
der which the lease will be issued are
available; and

(d) Requirements for a complete ap-
plication, indicating that the proposed
plan of operation, as required by § 3210.-

2-1 (d) of this chapter, will not be re-
quired until there has been a drawing
and a consequent determination of pri-

ority, but must be filed prior to the issu-

ance of the lease, upon notice from the
authorized officer.

§ 3211.2 Applications during simulta-
neous filing periods.

(a) An application shall conform to
the requirements of § 3210.2-1 of this

chapter, except as provided below.

(b) Only one complete leasing unit,

identified by unit number, may be in-

cluded in an application. Lands not on
the published list may not be included
in the application.

(c) An applicant is permitted to file

only one application for each numbered
unit on the posted list. Submission of

more than one application by or on be-
half of the applicant for any unit on the
posted list will result in the disqualifica-

tion of all applications submitted by that
applicant for the drawing to be held for

that particular unit.

(d) The application must be accom-
panied by a signed statement that the
applicant will furnish the information
required by these regulations within 15

days after notification that his applica-
tion is the only one for the tract, or that
he is the successful drawee.

(e) Each application filed during a
simultaneous fi'ins period must be sub-
mitted in a sealed envelope marked "Ap-
i li -Hion for a lease pur. uanl to 43 CP'R
subpart 3211". The envelope will remain

sealed until the end of the 30-day simul-
taneous filing period, at which time the
application will be time-stamped simul-
taneously and serialized. A public draw-
ing of all applications received during
the simultaneous 30-day period will be
held to determine respective priorities
and order of processing.

(f) Applications filed during a simul-
taneous filing period are subject to the
classification criteria established in
§ 3200.0-5 (k) of this chapter, and will be
considered as all filed the same day.

(g) The requirements of § 3210.2-1 (d)
of this chapter requiring a proposed plan
of operation need not be satisfied for a
complete application during the 30-day
simultaneous filing period or during any
future designated simultaneous filing pe-
riod. Such plan must be filed by the suc-
cessful drawee prior to the issuance of
the lease, upon notice from the author-
ized officer.

(h) Each application must be accom-
panied by the service charge of $50. The
first year's advance rental need not be
submitted with the application. A lease
may be issued to the first drawee quali-
fied to receive a lease upon payment of
the first year's rental. Rental must be
received in the proper BLM office within
fifteen days from the date of receipt of
notice that such rental is due. The drawee
failing to submit the rental payment
within the time allowed will be auto-
matically disqualified to receive the lease,

and consideration will be given to the
application of the drawee having the next
highest priority in the drawing.

§ 3211.3 Issuance of leases for units on
posted list.

(a) If more than one application is

received during the simultaneous filing

period for the same unit on the list

posted pursuant to § 3211.1(a), all ap-
plications on that unit filed during that
period will be considered simultaneously
filed. Priority of filing for such units will

be determined by a public drawing.
Three applications will be drawn for

each unit, and the order in which they
are drawn will fix the order in which the
successful drawee will be determined.
Where less than three applications have
been filed, all applications will be. drawn
to determine priority.

If the lands are determined not to be
within any KGRA, a lease may be issued
to the successful drawee upon his com-
pliance with all applicable regulations,
including those in Subpart 3210 of this

chapter.
(b) If only one application is filed

during the simultaneous filing period on
a unit on the list posted pursuant to

§ 3211.1(a), a lease on that unit, if the
land is not included within any KGRA,
may be issued to the applicant, upon
his compliance with all applicable reg-
ulations, including those in Subpart 3210
of this chapter.

(c) If no application is filed on a unit
on the list posted pursuant to § 3211.1
(a) within the prescribed simultaneous
filing period, the land in that unit, if not
within a KGRA, will become available for

leasing in accordance with Subpart 3210
of this chapter.
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PART 3220—COMPETITIVE LEASES
Subpart 3220—Competitive Leases; General

Sec.

3220.1 General.
3220.2 Nominations.
3220.3 Publication of notice of lease sale.

3220.4 Contents of notice of lease sale.

3220.5 Bidding requirements.
3220.6 Award of lease.

Subpart 3220—Competitive Leases;
General

§ 3220.1 General.

(a) Lands within a KGRA, except as

provided under § 3201.1 of this chapter,
will be available for leasing on the effec-

tive date of these regulations.

(b) The authorized officer will accept
nominations to lease, or may on his own
motion from time to time call for nomi-
nations to lease. Nominations may be
withdrawn at any time.

§ 3220.2 Nominations.

(a) Nominations will be submitted on
a card approved by the Director.

(b) A nomination must be filed in the
proper BLM office in duplicate for public
lands and triplicate where acquired
lands are involved and must include the
following

:

(1) The nominator's name and
address;

(2) A statement of citizenship and
qualifications for lease;

(3) A description of the lands; and
(4) A statement of the interests, direct

or indirect, held in other Federal geo-
thermal leases in the same State.

§ 3220.3 Publication of notice of lease
sale.

Where the Secretary determines to
offer lands for competitive leasing he will

publish a notice of lease sale in a news-
paper of general circulation in the area
in which the lands to be leased are lo-

cated once a week for 4 consecutive
weeks, or for such other period as he may
direct.

§ 3220.4 Contents of notice of lease sale.

The notice will specify the time and
place of sale, the manner in which bids
may be submitted, the description of the
lands, and the terms and conditions of
the sale, including royalty and rental
rates.

The notice will indicate the proper
BLM office where the terms and condi-
tions under which the lease will be issued
are available. The notice will also indi-

cate that the proposed plan of operation,

as required by § 3210.2-1 (d) of this

chapter, must be filed before a lease can
be issued.

§ 3220.5 Bidding requirements.

(a) A separate identified sealed bid
must be submitted for each lease unit.

Each bidder must submit with his bid a
certified or cashier's check, bank draft,

money order or cash in the amount of

one-half of the amount bid together with
proof of qualifications as required by
these regulations.

(b) All bidders are warned against
violation of the provisions of Title 18

U.S.C. section 1860 prohibiting unlawful
combination or intimidation of bidders.

§ 3220.6 Award of lease.

(a) All sealed bids shall be opened at
the place, date, and hour specified in the
notice. No bids will be accepted or re-
jected at that time.

(b) Leases will be awarded to the high-
est responsible qualified bidder, except
as required under Part 3230 of this
chapter.

(c) The right to reject any and all

bids is reserved. If the authorized officer

fails to accept the highest bid for a
lease within 30 days after the date on
which the bids are opened (or such
longer period as may be needed to com-
ply with § 3230.1-6 of this chapter), all

bids for that lease will be considered
rejected. Deposits on rejected bids will be
returned.

(d) If the lease is awarded, three copies
of the lease will be sent to the successful
bidder who shall be required to execute
them within 30 days from receipt
thereof, to pay the first year's rental, the
balance of the bonus bid, file the required
bond or bonds, and submit the proposed
plan of operation as required by § 3210.-
2-1 (d) of this chapter. When the three
copies of the lease are executed by the
successful bidder and returned to the au-
thorized officer, the lease will be executed
by the authorized officer and a copy will
be mailed to the lessee.

(e) If the successful bidder fails to

execute the lease or otherwise comply
with the applicable regulations, his de-
posit will be forfeited and disposed of as
provided in section 20 of the Act. In this
event the lands will be reoffered when
it is determined, in the opinion of the
Secretary, that sufficient interest exists

to justify a competitive lease sale.

PART 3230—RIGHTS TO CONVERSION
TO GEOTHERMAL LEASES OR APPLI-
CATION FOR GEOTHERMAL LEASES

Subpart 3230—Rights to Conversion to Geother-
mal Leases or Application for Geothermal
Leases; General

Sec.

3230.1 General.
3230.1-1 Rights to conversion to geother-

mal leases.

3230.1-2 Rights to conversion to applica-
tions for geothermal leases.

3230.1-3 Land In which minerals are re-

served to the United States.
3230.1-4 Conflicting claims of rights to con-

version to geothermal leases, or
to applications for geothermal
leases.

3230.1-5 Evidence required to qualify for
grant of rights to conversion to
geothermal leases, or to applica-
tions for geothermal leases.

3230.1-6 Method of leasing to owners of
conversion rights to geothermal
leases, or to applications for geo-
thermal leases.

3230.1-7 Acreage limitation.
3230.2 Qualifications.
3230.3 Applications.
3230.3-1 Piling of application.
3230.3-2 Statements required.
3230.4 Conversion to geothermal leases or

to applications for geothermal
leases.

3230.4-1 Processing and adjudicating appli-
cations.

Subpart 3230—Rights to Conversion to
Geothermal Leases or Application for

Geothermal Leases

§ 3230.1 General.

§ 3230.1—1 Rights to conversion to geo-
thermal leases.

Where lands were on September 7,

1965, subject to valid leases or permits
issued under the Mineral Leasing Act of

1920, as amended and supplemented (30

U.S.C. 181-287) , or the Mineral Leasing
Act for Acquired Lands, as amended (30

U.S.C. 351-358), or subject to exist-

ing mining claims located on or prior to

September 7, 1965, the lessees, permit-
tees, or claimants, or their successors in
interest, if qualified to hold geothermal
leases, shall have the right, subject to

certain limitations as hereinafter pro-
vided, to convert such leases, permits or
claims to geothermal leases covering the
same lands. Upon issuance of a geo-
thermal lease based upon the exercise of
conversion rights hereunder, such out-
standing leases, permits, or mining
claims shall be deemed to be terminated
or relinquished, respectively.

§ 3230.1—2 Rights to conversion to ap-
plications for geothermal leases.

Where lands were subject to applica-

tion for leases or permits under the

mineral leasing laws referred to in
§ 3230.1-1 on September 7, 1965, the ap-
plicants may, subject to certain limita-
tions as hereinafter provided, convert
their applications to applications for
geothermal leases having priorities dat-
ing from the time of filing such appli-
cations- under said mineral leasing laws.

Upon issuance of a geothermal lease
based upon the exercise of conversion
rights hereunder, such pending applica-
tions for leases or permits shall be
deemed to be withdrawn.

§ 3230.1—3 Land in which minerals are
reserved to the United States.

Where a right to one of the forms of
conversion referred to in § 3230.1-1 or
§ 3230.1-2 is claimed as to lands the sur-
face of which has passed from Federal
ownership but in which the minerals
have been reserved to the United States,
final action on any claim to conversion
rights under section 4 of the Act shall be
held in abeyance until such time as the
question of title to the geothermal re-
sources in such lands has been resolved
pursuant to the provisions of section
2Kb) of the Act, unless the Secretary
determines that it is in the public inter-
est to make a determination of such
claims at an earlier time, subject to the
rights, if any, of surface owners.

§ 3230.1—4 Conflicting claims of rights
to conversion to geothermal leases,
or to applications for geothermal
leases.

(a) Where there are conflicting claims
of rights to conversion to geothermal
leases based upon mineral leases, mineral
permits, or mining claims embracing the
same land, the date of issuance of the
permit or lease or of recordation of the
claim shall determine priority.

(b) Where there are rights to conver-
sion to applications for geothermal
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leases based on applications for mineral
leases or permits in conflict with rights

to conversion to geothermal leases based
upon mining claims embracing the same
lands, the mining claim right to convert
to a geothermal lease shall have priority.

If the applicant for a geothermal lease
based upon a mining claim fails to
qualify for any reason, the application
for an application for a geothermal lease
is entitled to priority based on the date
of filing the application for a mineral
lease or permit.

§ 3230.1—5 Evidence required to qualify
for grant of rights to conversion to
geothermal leases, or to applications
for geothermal leases.

(a) Any person claiming rights to con-
version to a geothermal lease must show
to the reasonable satisfaction of the au-
thorized officer that substantial expendi-
tures for the exploration, development
or production of geothermal steam, but
not associated geothermal resources,
were made by the applicant who is seek-

ing the conversion on the lands for which
a lease is sought or on adjoining, adja-

cent or nearby lands, including both Fed-
eral and non-Federal lands. The sub-

stantial expenditures must have been
made prior to December 24, 1970, and
either by the applicant seeking conver-
sion or by his predecessors in interest.

(b) For purposes of these regulations,
an application for a lease or a permit,
filed pursuant to applicable mineral leas-
ing acts, pending on September 7, 1965,
which subsequently ripened into a lease
or permit, and which remains outstand-
ing or has either terminated, expired or
been canceled or relinquished, retains the
right to conversion to an application for
a geothermal lease. Applications for a
lease or permit, filed pursuant to appli-
cable mineral leasing acts, pending on
September 7, 1965, which were subse-
quently withdrawn, retain the right to
conversion to an application for a
geothermal lease. Leases or permits Is-

sued pursuant to the applicable mineral
leasing acts and outstanding on Septem-
ber 7, 1965, which were subsequently ter-
minated, expired, or were canceled or
relinquished, retain the right to conver-
sion to a geothermal lease.

§ 3230.1—6 Method of leasing to owners
of conversion rights to geothermal
leases, or to applications for geother-
mal leases.

(a) Lands included within any
KGRA— (1) Competitive lease. Where
lands have been included within any
KGRA prior to the issuance of a lease,
the owner of a conversion right to a geo-
thermal lease for such lands shall be en-
titled to the issuance of a competitive
lease only in accordance with the provi-
sions of subparagraph (2) of this para-
graph. If the lands subject to a conver-
sion right to a geothermal lease are in
part within a KGRA and in part outside
a KGRA, the holder of that conversion
right shall have the right to divide his
conversion right into two separate con-
version rights so that he may receive a
geothermal lease to the lands within the
KGRA only subject to subparagraph (2)
of this paragraph and a geothermal lease
to the lands not within a KGRA subject
to paragraph (b) of this section.

(2) Preference right, (i) Lands which
have been included within any KGRA
shall be leased only by competitive bid-
ding in the manner prescribed in Sub-
part 3220 of this chapter, except that, in

addition, the name and address of the
applicant for any conversion right to a
geothermal lease will be set forth in the
lease sale notice.

(ii) The person owning the right to
conversion to a geothermal lease shall be
informed by written notice of the highest
bona fide bid submitted for the lease at
the sale. If within thirty (30) days after
he has received that written notice, the
person owning the right to conversion to

a geothermal lease shall inform the au-
thorized officer that he wishes such a
lease, pay an amount equal to the highest
bona fide bid submitted, pay the rental
for the first year, file the required bond
or bonds, and submit the data required

by § 3210.2-1 (d) and (e) of this chaptei,

a lease will be issued to him.

(iii) Failure of the owner of the right

to conversion to a geothermal lease to
Inform the authorized officer timely will

constitute a forfeiture of his conversion
rights without further notice to him. In
this event, the lease will be offered to the
highest bona fide bidder, if otherwise
qualified.

(iv) Where no bids are received, the
person owning the right to conversion to
a geothermal lease will not be awarded
the lease. Failure of the owner of the
right to conversion to submit a bona fide
bid or to meet the high bid for the tract
offered at the sale will constitute a for-
feiture of his conversion right without
further notice.

(b) Lands not included within any
KGRA—Noncompetitive lease. Where
lands have not been included within any
KGRA prior to the issuance of a lease,
the owner of a conversion right to a
geothermal lease for such lands, if other-
wise qualified, shall be entitled to the
issuance of a noncompetitive lease for
such lands.

(c) Lands included within a KGRA—
(1) Application for a lease. Where lands
have been included within a KGRA prior
to the isusance of a lease, the owner of a
conversion right to an application for a
geothermal lease to those lands shall be
entitled to receive a competitive geother-
mal lease only in accordance with the
provisions of Subpart 3220 of this chap-
ter. If the lands subject to a conversion
right tc a geothermal application are in
part within a KGRA and in part outside
a KGRA, the holder of that conversion
right may amend his application to cover
only the land outside the KGRA.

(2) Preference right. The owner of a
conversion right to an application for a
geothermal lease where the lands have
been included within a KGRA shall re-
ceive no preference right to meet the
highest bona fide bid.

(d) Lands not included within any
KGRA— (1) Application for a lease.

Where lands have not been included
within a KGRA, the owner of a conver-
sion right to an application for a geo-
thermal lease, ii otherwise qualified, shall
be entitled to convert his right into an
application for a non-competitive lease.

(2) Preference right. The owner of a
conversion right to an application for a

geothermal lease where the lands have
not been included within a KGRA, if

otherwise qualified, shall be entitled to

the issuance of a non-competitive geo-
thermal lease for such lands in accord-
ance with Subpart 3210 of this chapter.

§ 3230.1—7 Acreage limitation.

No person shall be permitted to ob-
tain, through conversion of mineral
leases or prospecting permits, or applica-
tions therefor, or mining claims, leases

for more than 10,240 acres, or a lease to
any land not included in the lease, per-
mit, application or claim converted, ex-
cept that any such geothermal lease
issued may include some lands not em-
braced in the lease, permit, application

or claim on which the conversion right

is based, where a metes and bounds de-

scription was used to describe lands in

issued leases or permits or in filed ap-
plications or mining claim locations. In
such event, the metes and bounds de-
scription will be conformed by the au-
thorized office to a legal subdivision, to
the extent possible.

§ 3230.2 Qualifications.

Persons who believe they are qualified
under the Act to convert mineral leases
or permits or existing mining claims to
geothermal leases and persons who be-
lieve they are entitled to convert appli-
cations for mineral leases and permits
to applications for geothermal leases
shall comply with the procedures set
forth below.

§ 3230.3 Applications.

§ 3230.3—1 Filing of application.

(a) A person seeking to convert a

lease, permit, or application therefor, or

a mining claim to a geothermal lease or
application must have filed a written
application on or before June 22, 1971.
If such an application has been filed and
does not contain the information speci-
fied in § 3230.3-2, such information must
be supplied by the applicant within 60
days of the effective date of these regula-
tions.

(b) Failure to have filed a conversion
right application on or before June 22,

1971, will result in the loss of any such
rights so claimed.

§ 3230.3—2 Statements required.

(a) An application based on a valid
lease or permit referred to in section
3230.1-1 hereof shall include the date of
issuance, the State in which the lands
are located, and the serial number of the
lease or permit. An application based on
a mining claim referred to in § 3230.1-1
shall include the name, location, legal
description or reference sufficient to
identify the lands on the ground, date of
location and date and place of recorda-
tion of the mining claim (including
volume and page) , which the applicant
seeks to convert to a geothermal lease.
An application based on an application
for a mineral lease or permit referred to
in § 3230.1-1 shall include the date the
application for the lease or permit was
filed with the Bureau of Land Manage-
ment and the location of the proper
BLM office where the application was
filed, and should indicate the serial num-
ber assigned to the application.
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(b) An application shall include a de-
scription of the lands sought to be in-
cluded in a geothermal lease. If the lands
have been surveyed under the public land
rectangular survey system, each appli-
cation shall describe the lands by legal
subdivision, section, township, and range.
If otherwise officially surveyed, the lands
shall be described by the legal descrip-
tion, mining claim survey, or irregular
tracts. If the lands have not been so
surveyed, but protracted surveys for
those lands have been approved and the
effective date thereof published in the
Federal Register, each application for

lands shown on such protracted surveys,

filed on or after such effective date, shall

describe the lands according to the
legal subdivision, section, township,
and range shown on the approved pro-
tracted surveys. If the lands have not
been so surveyed, or included within
approved protracted surveys, or it is

otherwise appropriate, each application

shall describe the lands by metes and
bounds, giving courses and distances be-
tween the successive angle points on the
boundary of the tract, and connected by
courses and distances to a monument or

to a prominent topographic feature.

(c) An application shall be accom-
panied by a detailed statement showing:
(1) The expenditure made for the ex-

ploration, development, or production of

geothermal steam, but not associated

geothermal resources, on lands for which
a geothermal lease is sought or on ad-
joining, adjacent or nearby Federal or

non-Federal lands and the date or dates

such expenditures were made, (2) the

names and current addresses of the per-

sons who actually performed the afore-

said exploration, development, or pro-
duction work, (3) the geological, geo-
physical, and engineering data acquired
in such exploration, development, or pro-
duction which demonstrates, or tends to

demonstrate the expenditures claimed,
<4) a map showing the location where
the expenditures and improvements were
made, (5) a proposed plan as required by
§ 3210.2-1 (e) of this chapter, and (6) a
statement that he will be bound by the
terms and conditions of a lease, if issued.

The applicant shall file such additional

information with respect to the applica-

tion as requested by the authorized
officer.

§ 3230.4 Conversion to geothermal
leases or to applications for geother-
mal leases.

§ 3230.4—1 Processing and adjudicating
applications.

Application for conversion to geo-
thermal leases or to applications for geo-
thermal leases together with all informa-
tion and data submitted or requested
by the authorized officer pursuant to

§ 3230.3-2 and any other pertinent avail-

able information or data shall be re-

viewed by the authorized officer to deter-
mine whether the required showing has
been made, and thereafter the authorized
officer shall prepare a proposed deter-

mination which shall be submitted to the

Secretary, who will make a determina-

tion that the applicant has or has not

satisfactorily shown that he is entitled

to receive the grant of a geothermal

lease, or application for a geothermal

lease.

PART 3240—RULES GOVERNING
LEASES

Subpart 3240—Rules Governing Leases

Subpart 3241—Assignments and Transfers

Sec.
3241.1 Assignments, transfers. Interests,

qualifications.
3241.1-1 Record title assignments or trans-

fers of leases or undivided lease

Interests.

3241.1-2 Qualifications.
3241.2 Requirements for filing of assign-

ments or transfers.
3241.2-1 Place of filing and service charge.
3241.2-2 Number of copies required.
3241.2-3 Time of filing assignments, trans-

fers of leases, or undivided lease

interests.
3241.2-4 Forms and statements.
3241.2-5 Description of lands.
3241.3 Bonds.
3241.4 Approval.
3241.5 Continuing responsibility.
3241.6 Production payments.
3241.7 Overriding royalty interests.

3241.7-1 General.
3241.7-2 Limitation of overriding royalties.

3241.8 Lease account status; requirement.
3241.9 Effect of assignment.

is smaller than the amount by which the

area would be more than 640 acres if the
irregular subdivision were added, or (2)

an undivided interest is created by as-

signment of a lease containing less than
640 acres, or (3) where the lease being
assigned contains 640 acres or more, an
undivided interest of less than 10 percent
would be created in the leased acreage.

An exception to the minimum acreage
provision of this section may be made by
the Secretary where he finds such excep-
tion is necessary in the interest of con-
servation of the resources.

(b) A working interest or operating
right may be assigned, in accordance
with this section, Provided That the as-

signed interest or right, divided or un-
divided, vests in the holder only the right
to explore, develop and produce geo-
thermal resources from the leased lands
to the extent of not less than the inter-
est assigned.

(c) All requests for approval of any
assignment will be reviewed, prior to
approval, to adjust environmental terms
and conditions where necessary.

Subpart 3242—Production and Use of Byproducts §3241.1—2 Qualifications.

3242.1 General.
3242.2 Production and use of commer-

cially demineralized water as a
byproduct, production and use
of other sources of water.

3242.2-1 General.
3242.2-2 Prohibition on production of com-

mercially demineralized water.
Sec.
3242.2-3 Water wells on geothermal areas.
3242.2-4 State water laws.

Subpart 3243—Cooperative Conservation
Provisions

3243.1 Cooperative or unit plans.
3243.2 Acreage chargeability.
3243.3 Communitization or drilling

agreements.
3243.3-1 Approval.
3243.3-2 Requirements.
3243.4 Operating drilling or development

contracts or a combination for

joint operations.
3243.4-1 Approval.
3243.4-2 Requirements.
3243.4-3 Acreage chargeability.

Subpart 3244—Terminations and Expirations

3244.1 Relinquishments.
3244.2 Automatic terminations and rein-

statements.
3244.2-1 General.
3244.2-2 Exceptions.
3244.3 Cancellation of lease for noncom-

pliance with regulations or lease
terms; notice; hearing.

3244.4 Expiration by operation of law.
3244.5 Removal of material and supplies

upon termination of lease.

Subpart 3241—Assignments and
Transfers

§ 3241.1 Assignments, transfers, inter-

ests, qualifications.

§ 3241.1—1 Record title assignments or
transfers of leases or undivided lease
interests.

(a) The record title of leases may be
assigned as to all or part of the leased
acreage, except that no assignment will

be approved where (1) either the as-
signed or retained portions created by
the assignment would be less than 640
acres, unless the total acreage in the
lease being partially assigned includes an
irregular subdivision, as provided In

§ 3203.2 of this chapter in which case the

assigned and retained portions may be
less than 640 acres by an amount which

(a) No assignment will be approved
(1) if the assignee or any other party in
interest is not qualified to take and hold
a lease; (2) if a required bond is not
filed; or (3) if the statement of interest
required under §3202.2-1 (a) of this
chapter is not filed.

(b) An assignment to a minor other
than an heir or devisee of a lessee will

not be approved.
(c) The assignment must be accom-

panied by a signed statement by the
assignee either (1) that he is the sole
party in interest in the assignment, or
(2) setting forth the names and qualifi-

cations of the other parties holding in-
terests in the lease. Where the assignee
is not the sole party in interest, separate
statements must be signed by each of
the parties setting forth the nature and
extent of the interest of each party and
the nature of the agreement between
them.

(d) Where an attorney-in-fact or
agent signs, on behalf of the assignor
or assignee, the instrument of transfer
or the application for approval, evidence
of the authority of the attorney-in-fact
or agent to sign such assignment or ap-
plication must be furnished to the au-
thorized officer.

(e) For the heir or devisee of the de-
ceased holder of a lease, an operating
agreement, or an overriding royalty in-

terest in a producing lease, to be recog-
nized by the authorized officer as the
holder of that lease, agreement or inter-

est, the appropriate showing required
under the regulations in § 3202.2-6 of this

chapter must be furnished to the author-
ized officer.

§ 3241.2 Requirements for filing of
assignments or transfers.

§ 3241.2—1 Place of filing and service
charge.

A request for approval of any assign-

ment or other instrument of transfer of

a lease or interest therein must be filed

in the proper BLM office and accom-
panied by a nonrefundable service
charge of $50. An application request not
accompanied by payment of such a serv-
ice charge will not be accepted for filing.
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§ 3241.2—2 Number of copies required.

Three copies of all instruments of
assignment or transfer, and a single
copy of any additional information re-
quired by § 3202.2 of this Chapter relat-
ing to citizenship or qualification of cor-
porations and associations, including
partnerships, must be filed in the proper
BLM office.

§ 3241.2—3 Time of filing assignments,
transfers of leases, or undivided lease
interests.

(a) Any assignment or instrument of
transfer of a lease or of an interest
therein, including an assignment of
working interests, operating agreements,
and operating rights, must be filed in the
proper BLM office for approval within 90
days from the date of execution of that
instrument and must contain all of the
terms and conditions agreed upon by the
parties thereto, together with evidence
and statements similar to that required
of an applicant under these regulations
in this group.

(b) A separate instrument of assign-
ment must be filed in the proper BLM
office for each geothermal lease involv-
ing transfers of record title. When
transfers to the same person, associa-
tion, including partnerships, or corpora-
tion involve more than one geothermal
lease, one request for approval and one
showing as to the qualifications of the
assignee will be sufficient.

§3241.2—4 Forms and statements.

A form approved by the Director, or
unofficial copies of that form in current
use, must be used for transfers and re-
quests for approval referred to in this

section and must be filed in duplicate
for public lands and in triplicate where
acquired lands are involved. The ap-
proved form may be used for an assign-
ment which affects a transfer of the
record title to all or part of a geothermal
lease, but it is not to be used for any
other type of transfer. The application
for assignment shall be deemed to be
approved upon execution by the author-
ized officer.

§ 3241.2—5 Description of lands.

Each instrument of transfer must
describe the lands involved in the same
manner as described in the lease.

§ 3241.3 Bonds.

Where an assignment does not create
separate leases, the assignee, if the as-
signment so provides, may become a
joint principal on the bond with the
assignor. Any assignment which does
not convey the assignor's record title in

all of the lands In the lease must also

be accompanied by consent of his surety

to remain bound under the bond of rec-

ord as to the lease retained by said

assignor, if the bond, by its terms, does
not contain such consent. If a party to
the assignment has previously furnished
a nationwide or statewide bond, no addi-
tional showing by such party is necessary
as to the bond requirement.

§ 3241.4 Approval.

Upon approval, an assignment shall be
effective as of the first day of the lease
month following the date of filing of the
assignment.

§ 3241.5 Continuing responsibility.

(a) The assignor and his surety will
continue to be responsible for the per-
formance of any obligation under the
lease until the assignment is approved.

(b) Upon approval, the assignee and
his surety shall be responsible for the
performance of all iease obligations not-
withstanding any terms in the assign-
ment to the contrary.

§ 3241.6 Production payments.

If payments out of production are
reserved, a statement must be submitted
stating the details as to the amount,
method of payment, and other pertinent
items.

§ 3241.7 Overriding royalty interests.

§ 3241.7-1 General.

(a) Overriding royalty interests in
geothermal leases constitute accountable
acreage holdings under these regulations.

(b) If an overriding royalty interest is

created which is not shown in the instru-
ment of assignment or transfer, a state-
ment must be filed in the proper BLM
office describing the interest.

(c) Any such assignment will be
deemed valid if accompanied by a state-

ment over the assignee's signature that
the assignee is a citizen of the United
States, an association of such citizens, or
a corporation organized under the laws
of the United States or of one of the
States or the District of Columbia, and
that his interests in geothermal leases do
not exceed the acreage limitations pro-
vided in these regulations.

(d) All assignments of overriding
royalty interests must be filed for record
in the proper BLM office within 90 days
from the date of execution. Such inter-
ests will not receive formal approval.

§ 3241.7—2 Limitation of overriding
royalties.

(a) Except as herein provided, an over-
riding royalty on the value of the output
of all geothermal resources, or any of
them, at the point of shipment to market
may be created by assignment or other-
wise: Provided, That, (1) the overriding
royalty is not for less than one-fourth
(%> of 1 percent of the value of such
output, and does not exceed 50 percent
of the rate of royalty due to the United
States as specified in the geothermal
lease, or as reduced pursuant to such
lease, and (2) the overriding royalty,

when added to overriding royalties previ-

ously created, does not exceed the maxi-
mum rate established herein.

(b) The creation of an overriding

royalty interest that does not conform to
the requirements of paragraph (a) of this
section shall be deemed a violation of the
le?se terms, unless the agreement creat-
ing overriding royalties provides (1) for a
prorated reduction of all overriding
royalties so that the aggregate rate of
royalties does not exceed the maximum
rate established in paragraph (a) of this
section and (2) for the suspension of an
overriding royalty during any period
when the royalties due to the United
States have been suspended pursuant to
the terms of the geothermal lease.

§ 3241.8 Lease account status; require-

ments.

Unless the lease account is in good
financial standing as to the area covered

by an assignment at the time the assign-

ment and bond are filed, or is placed in

good standing before the assignment is

reached for action, the request for ap-

proval of the assignment will be denied,

and the lease shall be subject to ter-

mination in accordance with these

regulations.

§ 3241.9 Effect of assignment.

An assignment of the record title of

the complete interest in a portion of the

lands in a lease shall segregate the as-

signed and retained portions into sep-

arate and distinct leases. An assignment
of an undivided interest in the entire

leasehold shall not segregate the lease

into separate or distinct leases.

Subpart 3242—Production and Use of

Byproducts

§ 3242.1 General.

Where the Supervisor determines that

production, use, or conversion of geo-

thermal steam under a geothermal lease

is susceptible of producing a valuable by-

product or byproducts, including com-
mercially demineralized water contained

in or derived from such geothermal
steam for beneficial use in accordance
with applicable State water laws, the

authorized officer shall require substan-
tial beneficial production or use thereof,

except where he determines that:

(a) Beneficial production or use is not
in the interest of conservation of natural
resources;

(b) beneficial production or use would
not be economically feasible; or

(c) beneficial production and use
should not be required for other reasons
satisfactory to him.

§ 3242.2 Production and use of commer-
cially demineralized water as a by-
product, production, and use of other
sources of water.

§ 3242.2-1 General.

Except as provided in these regula-

tions, or the lease, the lessee shall have

the right to process fluids, including

brine, condensate, and other fluids,

which are associated with geothermal

steam within lands subject to the geo-

thermal lease for the purpose of develop-

ing, producing, and utilizing the com-
mercially demineralized water recovered

as a result of such processing.

§ 3242.2-2 Prohibition on production of
commercially demineralized water.

The lessee shall not be authorized to

engage in the primary production of
commercially demineralized water from
the produced fluids contained in or de-
rived from geothermal steam referred to

in § 3242.2-1, where such use would re-
sult in the undue waste of geothermal
energy.

§ 3242.2-3 Water wells on geolnermal
areas.

All leases issued under these regula-
tions shall be subject to the condition
that, where the lessee finds only potable
water in any well drilled for production
of geothermal resources, the Secretary
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may, when the water is of such quality
and quantity as to be valuable and use-
able for agricultural, domestic, or other
purpose, acquire the well with casing in-
stalled in the well at the fair market
value of the casing.

§ 3242.2-4 State water laws.

Nothing in these regulations shall con-
stitute an express or implied claim or
denial on the part of the Federal Gov-
ernment as to its exemption from State
water laws.

Subpart 3243—Cooperative
Conservation Provisions

§ 3243.1 Cooperative or unit plans.

To conserve the natural resources of

any geothermal pool, field or like area
more properly, lessees and their repre-
sentatives may unite with each other or
jointly or separately with others, in col-

lectively adopting and operating under a
cooperative or unit plan of development
or operation or any geothermal resource
area, or any part thereof (whether or

not any part of that geothermal resource
area is then subject to any cooperative
or unit plan of development or opera-
tion) . Applications to unitize shall be
filed with the Supervisor who shall cer-

tify whether such plan is necessary or

advisable in the public interest. The pro-
cedure in obtaining approval of a coop-
erative or unit plan of development, the
provisions for the supervision of the coop-
erative or unit plan, and a suggested text

of an agreement, are contained in 30
CFR Part 271.

§ 3243.2 Acreage chargeability.

All leases committed to any unit or
cooperative plan approved or prescribed
by the Supervisor shall be excepted in
determining holdings or control for pur-
poses of acreage chargeability. For the
extension of leases committed to a unit
plan, see Subpart 3203 of this part.

§ 3243.3 Communitization or drilling

agreements.

§ 3243.3-1 Approval.

(a) The Supervisor is authorized,
when separate tracts under lease cannot
be independently developed and oper-

ated in conformity with an established

well-spacing or well-development pro-

gram, to approve, or to require lessees to

enter into, communitization or drilling

agreements providing for the apportion-
ment of production or royalties among
the separate tracts of land comprising
the drilling or spacing unit for the lease,

or any portion thereof, with other lands,

whether or not owned by the United
States, when in the public interest. Op-
erations or production pursuant to such
an agreement shall be deemed to be op-
erations or production as to each lease

committed thereto.
(b) Preliminary requests to communi-

tize separate tracts shall be filed in trip-

licate with the Supervisor.
(c) Executed agreements shall be sub-

mitted to the Supervisor in sufficient

number to permit retention of five copies
after approval.

§ 3243.3—2 Requirements.

The agreement shall describe the sepa-
rate tracts comprising the drilling or

spacing unit, disclose the apportionment

of the production or royalties to the sev-
eral parties and the name of the opera-
tor, and shall contain adequate provi-
sions for the protection of the interests
of all parties, including the United States.
The agreement must be signed by or in
behalf of all interested necessary parties
and will be effective only after approval
by the Supervisor.

§ 3243.4 Operating, drilling, develop-
ment contracts or a combination for
joint operations.

§ 3243.4—1 Approval.

(a) The Secretary may on such con-
ditions as he may prescribe, approve
operating, drilling, or development con-
tracts made by one or more geothermal
lessees, with one or more persons, asso-
ciations, including partnerships, or cor-
porations whenever he shall determine
that such contracts are required for the
conservation of natural resources or in
the best interest of the United States.

(b) Contracts submitted for approval
under this section should be filed with
the Supervisor together with enough
copies to permit retention of five copies
after approval.

(c) The authority of the Secretary to
approve operating, drilling, or develop-
ment contracts without regard to acreage
limitations ordinarily will be exercised
only to permit operators to enter into
contracts with a number of lessees suf-
ficient to justify operations on a large
scale for the discovery, development,
production, or transmission, transporta-
tion, or utilization of geothermal re-
sources, and to finance the same.

§ 3243.4—2 Requirements.

(a) The contract must be accompanied
by a statement showing all the interests
held by the contractor in the area or
field and the proposed or agreed plan of
operation or development of the field.

All the contracts held by the same con-
tractor in the area or field should be sub-
mitted for approval at the same time,
and full disclosure of the project made.
Complete details must be furnished so
the Secretary may have facts upon
which to make a definite determination
in accordance herewith and to prescribe
the conditions on which approval of the
contracts shall be made.

(b) The application must show a rea-
sonable need for the contract and that
it will not result in any concentration of

control over the production or sale of

geothermal resources which would be in-

consistent with the antimonopoly pro-
visions of law.

§ 3243.4—3 Acreage chargeaJtilitv.

All leases operated under approved op-
erating, drilling or development con-
tracts shall be excepted in determining
holdings or control for purposes of acre-
age chargeability.

Subpart 3244—Terminations and
Expirations

§ 3244.1 Relinquishments.

<a) A lease, or any legal subdivision of
the area covered by such lease, may be
relinquished by the record title holder by
filing a written relinquishment in tripli-

cate in the proper BLM office, provided
the partial relinquishment does not re-
duce the remaining acreage in the lease
to less than 640 acres, except where a

departure is occasioned by an irregular
subdivision in which case the remaining
leased acreage may be less than 640
acres by an amount which is smaller than
the amount by which the area would be
more than 640 acres if the irregular sub-
division were added, and except that the
minimum acreage provision of this sec-
tion may be waived by the Secretary
where he finds such exception is justified
on the basis of exploratory and develop-
ment data derived from activity on the
leasehold. The relinquishment must: (1)

Describe the lands to be relinquished as
described in the lease; (2) include a
statement as to whether the relinquished
lands had been disturbed and if so
whether they were restored as
prescribed by the terms of the
lease; (3) state whether wells had been
drilled on the lands and if so whether
they had been placed in condition for
abandonment; and (4) furnish a state-
ment that all moneys due and payable to
workmen employed on the leased prem-
ises have been paid.

(b) A relinquishment shall take effect
on the date it is filed, subject to the con-
tinued obligation of the lessee and his
surety: U) To make payments of all

accrued rentals and royalties; (2) to
place all wells on the land to be relin-
quished in condition for suspension of
operations or abandonment; (3) to re-
store the surface resources in accordance
with all regulations and the terms of the
lease; and (4) to comply with all other
environmental stipulations provided for
by such regulations or lease. A statement
must be furnished that all moneys due
and payable to workmen employed on the
leased premises have been paid.

§ 3244.2 Automatic terminations and
reinstatements.

§ 3244.2-1 General.

Except as provided in § 3244.2-2 any
lease will automatically terminate by
operation of law if the lessee fails to pay
the rental on or before the anniversary
date of such lease. However, if the time
for payment falls upon any day in which
the proper office to receive payment is

not open, payment received on the next
official working day shall be deemed to
be timely. The termination of the lease
for failure to pay the rental must be
noted on the official records of the proper
BLM office. Upon such notation the lands
included in such lease will become sub-
ject to leasing as provided for in Sub-
part 3211 of this chapter.

§ 3244.2-2 Exceptions.

(a) Nominal deficiency. If the rental
payment due under a lease is paid on or

before its anniversary date but the
amount of the payment is deficient and
the deficiency is nominal, the lease shall

not have automatically terminated un-
less the lessee fails to pay the deficiency

within the period prescribed in a Notice
of Deficiency, or by the due date, which-
ever is later. A deficiency is nominal if

it is not more than $10 or one percentum
(1%) of the total payment due. which-
ever Is more. The authorized officer shall

send a Notice of Deficiency to the lessee

on an approved form. The Notice shall be
sent by certified mail, return receipt re-

quested, and shall allow the lessee 15 days
from the date of receipt to submit the
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full balance due to the proper BLM of-
fice. If the payment called for in the
notice is not made within the time al-

lowed, the lease will have terminated by
operation of law as of its anniversary
date.

(b) Reinstatements. (1) Except as
hereinafter provided, the authorized offi-

cer may reinstate a lease which has
terminated automatically for failure to

pay the full amount of rental due on or
before the anniversary date, if it is shown
to his satisfaction that such failure was
either justifiable or not due to a lack of

reasonable diligence on the part of the
lessee; and a petition for reinstatement,
together with the required rental, includ-
ing any back rental which has accrued
from the date of termination of the
lease, is filed with the proper BLM office.

(2) The burden of showing that the
failure to pay on or before the anniver-
sary date was justifiable or not due to

lack of reasonable diligence will be on
the lessee. Reasonable diligence nor-

mally requires sending or delivering

payments sufficiently in advance of the
anniversary date to account for normal
delays in the collection, transmittal, and
delivery of the payment. The author-
ized officer may require evidence, such
as post office receipts, of the time of

sending or delivery of payments.

(3) Under no conditions will a lease

be reinstated if (i) a valid lease has been
issued prior to the filing of a petition for

reinstatement affecting any of the lands
covered by the terminated lease, or (ii)

the interest in the lands has been with-
drawn, disposed of, or has otherwise
become unavailable for leasing. How-
ever, the authorized officer will not issue

a new lease for lands covered by a lease

which terminated automatically until 90

days after the date of termination.

(4) Reinstatement of terminated
leases is discretionary with the Secre-

tary. The basic criterion in accordance
with which this discretion will be exer-

cised is whether the Secretary would be
willing to issue a lease if a new lease

offer for the same land were under con-
sideration.

§ 3244.3 Cancellation of lease for non-

compliance with regulations or lease

terms; notice; hearing.

A lease may be canceled by the au-

thorized officer for any violation of these

regulations, the regulations in 30 CFR
Part 270, or the lease terms, 30 days after

receipt by the lessee of notice from the

authorized officer of the violation, unless

(a) the violation has been corrected, or

(b) the violation is one that cannot be
corrected within the notice period and
the lessee has in good faith commenced
within the notice period to correct the

violation and thereafter proceeds dili-

gently to complete the correction. A lessee

shall be entitled to a hearing on the mat-
ter of any such claimed violation or pro-

posed cancelation of lease if a request for

a hearing is made to the authorized offi-

cer within the 30-day period after notice.

The procedures with respect to notice of
such hearing and the conduct thereof,
and with respect to appeals from deci-
sions of Administrative Law Judges upon
such hearings, shall follow insofar as
practicable the procedural rules applica-
ble to hearings and appeals in public
lands cases within the jurisdiction of the
Board of Land Appeals, Office of Hear-
ings and Appeals, contained in Depart-

ment Hearings and Appeals Procedures,
Part 4 of this title. The period for cor-
rection of violation or commencement to

correct a violation of regulations or of
lease terms, as aforesaid, shall be ex-
tended to 30 days after the lessee's re-
ceipt of the Administrative Law Judge's
decision upon such a hearing if the Ad-
ministrative Law Judge shall find that a
violation exists.

§ 3244.4 Expiration by operation of
law.

Any lease for land on which, or for

which under an approved cooperative or
unit plan of development or operation,
there is no production in commercial
quantities, or a producing well, or actual
drilling operations being diligently pros-
ecuted, will expire at the end of its pri-

mary term- without notice to the lessee.

Notation of such expiration need not be
made on the official records, but the lands
previously covered by that expired lease

will be subject to the filing of new appli-
cations for leases only as provided in
these regulations.

§ 3244.5 Removal of materials and sup-
plies upon termination of lease.

Upon the expiration of the lease, or the
earlier termination thereof pursuant to

this subpart, the lessee shall have the
privilege at any time within a period of

ninety (90) days thereafter of removing
from the premises any materials, tools,

appliances, machinery, structures, and
equipment other than improvements
needed for producing wells. Any mate-
rials, tools, appliances, machinery, struc-

tures, and equipment subject to removal,
but not removed within the 90-day
period, or any extension thereof that may
be granted because of adverse climatic

conditions during that period, shall, at

the option of the Supervisor, become
property of the lessor, but the lessee shall

remove any or all such property where so

directed by the lessor.

Note : Forms 3200-4 and 3200-1 filed as part
of the original document. Copies of these
forms may be obtained by writing Geo-
thermal Coordinator, Department of the
Interior, Washington, D.C. 20240.

Dated: December 17, 1973.

W. W. Lyons,

Deputy Under Secretary

of the Interior.

[PR Doc.73-26890 Filed 12-20-73;8:45 am]
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350GS RULES AND REGULATIONS

Title 30—Mineral Resources

CHAPTER II—GEOLOGICAL SURVEY.
DEPARTMENT OF TJ-iE INTERIOR

PART 270—GEOTHERMAL RESOURCES
OPERATIONS ON" PUBLIC. ACQUIRED.
AND WITHDRAWN LANDS

PART 271—GEOTKERMAL RESOURCES
UNIT PLAN REGULATIONS (INCLUD-
ING SUGGESTED FORMS)

The purpose of these rcrrulations is to

implement the Geothermal Steam Act of

1S70 (30 U.S.C. 1001-1025) find provide

for the ler.sinn: of the public and acquired

lands of the United States lor the pur=

pose of geothermal resources exploration,

development, and productioru

The public was afforded an opportunity

to comment on proposed rulemaking

published on July 23. 1971. November 29,

1972. and July 23. 1973 and supplemented

on August 8, 1973. These regulations re-

flect consideration of all comments re-

ceived en the published proposed

rulemaking.

A Final Environmental Statement,

prepared in accordance with the pro-

visions of section 102(2) (C) cf the Na-
tional Environmental Policy Act of 19C9

(42 U.S.C. 4332(2) (C>). was issued on
October 23. 1973. It discussed the envi-

ronmental impact of leasing federally

owned geothermal resources under the

proposed rulemaking, and proposed pro-

visions for inclusion in regulations and

leases to mitigate any possible impacts

on the environment.

These regulations will be effective Jan-

uary 1, 1974.

General Provisions

Sec.
270.1 Purpose and authority.

270.2 Definitions.

Jurisdiction and Functions or Sopxmvisoa

270.10 Jurisdiction.
270.11 General functions.
270.12 Regulation of operations.
270.13 Required samples, tests, and surveys.

270.14 Drilling and abandonment of veils.

270.16 Well spacing and v.eii casing.

270.16 Values and payment for losses.

270.17 Suspension of operations and pro-
duction.

RjCQITniEMENTS FOR LESSEES

270.30 Lease terms, regulations, waste, dam-
age, and safety.

270Jl Designation of operator or agent.
270.32 Locr.l agent.
270.33 DrUlln™ and producing obligations.

270.34 Plan of operation.
270.35 Subsequent well operations.
270.3G Well designations.
270.37 Well records.
270 30 Samples, tests, and surveys.
270.39 Directional survey.
270.40 Welt control.
270 41 Pollution.
270.42' Noise abatement.
270.43 Land subsidence and teltmlc activity.

270.44 Plto or sumps.
270.45 Well abandonment.
270.<6 Accidents.
270.47 Workmanlike, operations.
270.48 Departure from order*.
270.43 Bales contructa.

. S10M> Royalty payment*.

MEAStntTMEWTT Of PUOOtTCTTOK AWB COMPUTA-
TION or Royalties

Sec.
270.00 Measurement of geothermal re-

sources.
270.CI Determination of content of by-

products.
270.02 Value of ncothermol production for

computing royalties.
270 03 Computation of royalties.
270.04 Commingling production.

Rlpokts To Be Made dt All Lessees (In-
O.UD1KO Ol'EH-ATOns)

270.70 Genernl requirements.
270.71 Applications for permits io drill, re-

drill. deepen, or plug-bac'K.

27 9.72 Sundry netieG.s una rcport§ on wells,
270.73 Lor and history of uell.
270.74 Monthly report of operations.
270.75 Monthly report of sjues and royalty.
270.76 Annual report of compliance with

environmental protection require-
ments.

270.77 Annual report of expenditures for
dlJl.-ent exploration operations.

270.78 Notice of Intent and permit to con-
duct exploration operations {other
than drilling, 6«e 43 CFR 3209.0-6
(a)).

270.79 Public Inspection of records.

PROcrDcrac TN Case or Violation or tttk
Regulations oa Lcass Terms

270.80 Noncompliance with regulations or
lease terms.

Ajtealk
270.9O Appeals.

General Protxsioks

§ 270.1 Purpose and authority.

The Geothermal Steam Act enacted
on December 24. 1970 (84 Stat. 15CG)
referred to in this part as "the Act", au-
thorizes the Secretary of the Interior to

prescribe rules and regulations applica-
ble to operations conducted under a lease
granted pursuant to that Act, and lor
'the development and conservation of
geothermal steam and associated geo-
thermal resources, the prevention of
waste, the protection of the public in-
terest, and the protection of water qual-
ity, and other environmental qualities.
The regulations in this part shall be ad-
ministered by the Director through the
Chief. Conservation Division, or his duly
appointed representative.

§ 270.2 Definitions.

As used in the regulations in this part,
the term:

(a) "Secretary" means the Secretary
of the Interior or any person duly au-
thorized to exercise the powers vested in
that oCicer.

<b) "Director" means the Director of

the Geological Survey.
(c) "S'jrperviscr*' means a representa-

tive of the Secretary. suDject to the direc-
tion and supervisory authority of the
Director, the Chief. Conservation Divi-
sion, Geological Survey, and the appro-
priate Rcnonal Conservation Manager,
Conservation Division. Geoloncal Sur-
vey, authorized and empowered to rerru-
'.ato operations and to perform other
duties prescribed in the regulations In
this part or any subordinate cf such a
representauve acting under his direction.
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fd> "Geothermal lease" mem; a lcasc

Issued under 43 CIll Group 3200.

<e) "Lessee" means the Individual,

corporation, association, or municipality
to which a geothermal Icarc has been
Issued and iUs successor in interest or as-

r.irmcc. It also means any agent of tne
lessee or an operator holding authority

by or through the lessee.

<f) "Operator" means the individual.

corporation, or association having con-
trol or management of operations on the

leased lands or a portion thereof. The
operator may be the lessee, designated
operator, or agent of the lessee, or holder
of rlcrhts under Ph approved operating

agreement.
(g) "Geothermal resources" means

(1) all products of geothermal processes,

embracing indigenous steam, hot water,
and hot brines; <2) steam and other
gases, hot water, and hot brines, result-

ing from water, gas, or other fluids arti-

ficially introduced Into geothermal for-

mations; (3) heat or other associated

energy found In geothermal formations;
and (4) any byproduct derived there-

from.
(h) "Byproduct" means (1) any min-

eral or minerals (exclusive of oil. hydro-
carbon gas, and helium), which are

found in solution or developed In asso-

ciation with geothermal steam and which
have a value of less than 75 per centum
of the value of the geothermal steam jr

are not. because of quantity, quality, or
technical difficulties in extraction ana
production, of sufficient value to warr?nt
extraction and production by themselves,

and (2) commercially demmeralized
water.

(i) "Participating area" means that

part of the unit area which is deemed to

be productive from a horizon or deposit

and to v.hich production would be aiio-

cated in the manner described in the unit

a^eement assuming that all lands are

committed to the unit agreement.

(j) "Waste" means (1) physical waste,

as thai term is generally understood;
• (2> waste of reservoir energy through in-

efficiency, improper use of or unneces-
sary dissipation of reservoir energy;

(3) the location, spacing, drilling, equip-

ping, operating, or producing of any
geothermal well or wells in a manner
which causes or tends to cause reduc-

tion in the quantity of geotherir.al

energy ultimately recoverable from a

reservoir under prudent and workman-
like operations or which tends to cause

unnecessary or excessive surface or sub-

surface loss or destruction of geother-

mal energy; and (4) the inefficient

transmission of geothermal energy iro~i

the source (wellhead) to point c -

utilization.

(k) "Dircctlonally drilled well" means
the deviation of a well bore from the ver-

tical or from its normal course in m
intended predetermined direction cr

course with respect to the points of '-l:e

compass. Dircctionaily drilled well si"--*—

not include a well deviated for the p"'"

pose of straightening a hole that has vt"
M

come crooked in the normal course t/ -

drilllng or holes deviated at randC^

without regard to compass direction in

an attempt to sidetrack a portion of the
hole on account of mechanical difficulty

. in drilling-.

(1>
,"GcotlnT:u:il resources opera-

tional order" or • lUIO order*' means a
formal numbered order, issued by the Su-
cervisor. with the prior approval of the
Chief. Conservation Dmsion. Geological
Survey, which implements the renula-
tions in this part and applies to opera-
tions in an area, region, or any significant
portion thereof.
(ml "Producible well" means a well

which is capable of producing geother-
mal resources in commercial quantities.

(Ill "eoilUHerci.tl fcjUaniiUes'' means
quantities sufficient to provide a return
after all variable costs of production
have been met.

(o*» "Area of operations" means that
area of the leased lands which is required
for exploration, development, and pro-
ducing operations, and which Is de-
lineated on a map or plat which is made
a part of the approved plan of operations.
It encompasses the area generally needed
for wells, flow lines, separators, surge
tanks, drill pads, mud pits, workshops,
and other such facilities used for on-
project geothermal resources field ex-
ploration, development, and production
operations,

JtTRISDICTION' AND FUTCCTIONS
or Supervisor

§ 270.10 Jurisdiction.

Drilling and production operations,
handling and measurement of produc-
tion, determination and collection of
royalty and. in general, all operations
conducted on a geothermal lease are
subject to the regulations in this part and
the applicable regulations contained in
43 CFR Group 3200, and are under the
jurisdiction of the Supervisor for the
area in which the leased land is situ-
ated, subject to the supervisory authority
of the Secretary and the Director.

§ 270.11 Crurnil functions.

The Supervisor is authorized and di-
rected to carry out the provisions of
this part. He will require compliance
with the terms of geothermal leases,
with the regulations in this part and the
applicable regulations in 43 CFR Group
3200. and with the applicable statutes.
He shall act on all applications, requests,
and notices required in tins part. In
executing his functions under this part
the Supervisor shall ensure that all
operations, within the area of opera-
tions, will conform to the best practice
and are conducted in such manner as
to protect the deposits of the Jcosed
lands and to result in the maximum ul-
timate recovery of geothermal resources,
with minimum waste, and are consistent
with the principles of the use of the
land for other purposes and of the pro-
tection of the environment. Inasmuch as
conditions in one area may vary widely
from conditions in another area, the
regulations in this part are intended to
be general in nature. Detailed proce-
dures hereunder in any particular area
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will be covered by GP.O orders. Tbe re-
quirements to be set forth Ln GRO orders
relating to surface resources or u-es will

be coordinated with the appropriate land
management agency. The Supervisor
may issue oral orders to govern lease
operations, but such orders shall be con-
firmed in writing by tlie Supervisor as
promptly as possible. Tlie Supervisor
may issue other orders and rul^s to irov-

ri'ii 1 he development niul method for pro-
riurlion of n deposit, held, or area. Prior
to the issuance of G1H) nnicis and oilier

orders niul rules and th'* approval of anv
plan of operations, the Supervisor shall,

consult with, and receive comments from
appropriate Federal and State agencies,
lessees, operators, or interested parties.

Before permitting other operations on
the leased land, the Supervisor shall de-
termine if the lease is in pood standing,
whether the lessee is authorized to con-
duct operations, has hied an acceptable
bond, and has an approved plan of
operations.

§270.12 Rrpilationof oprralions

The Supervisor shall inspect and
supervise operations performed under
the regulations in this part to: (a) Pre-
vent waste and damage to formations
or deposits containing peothermal re-
sources; (b) prevent unnecessary dam-
age to other natural resources: (c) pre-
vent degradation of the water quality;
<d) protect air quality, crater quality.
and other environmental qualities; and
(e) prevent injury to life or property.
The Supervisor shaLl issue such GRO
orders as are necessary to accomplish
these purposes.

§ 270.13 Required namples, IcslJ, and
surveys.

When necessary or advisable, the
Supervisor shall require that adequate
samples be taken and tests or surveys
be made using acceptable techniques,
without cost to the lessor, to determine
the identity and character of forma-
tions; the presence of ueothermal re-
sources, water, or reservoir energy; the
quantity and quality of peotncrmal re-
sources, water or reservoir energy; the
amount and direction of deviation of any
well from the vertical; formation, cas-
ing, and tubing pressures, temperatures,
rate of heat and fluid flow, and whether
operations are conducted in a manner
looking to the protection of the interests
of the lessor.

§ 270.1 I Drilling and abandonment of
vii-lis.

The Supervisor shall require that drill-

ing bo conducted in accordance with
the teims of the lease, GRO orders, and
tiie regulations in this part and 43 CKR
Group 3200: and shall require pluming
ar.d abandonment of any well or wells
no longer necessary for operations in

accordance with plans approved or pre-

scribed by him. Upon the failure of a
lessee to comply with any requirement
under this section, the Supervisor is

authorized to perform the woric at Uio

expense of the lessee and, the /surety.

§270.15 Well wpnrinj: and well ra«inR.

The" Supervisor shah approve pro-
posed well-spacing and well-casing pro-

grams or prescribe such modifications

to the programs as he determines neces-

sary for proper dc%eIopmcnt. giving con-
sideration to such factors as: 'a) Topo-
graphic characteristics of the area; <b>

hydroloctc. ::colncic and reservoir char-
acteristics of the field; <c> ttic number
of wells that can be economically drilled

to provide the ncccw;sir.v volume of ^co-
thermal resources for tlie Intended use;

<di prolcrtiou nf correlative rights; (c>

nunimr/ji!:- •.«. i li Interference; ff) un-

reasonable Interference with IhUllijilS

use of land-; and <c> protection of the

environment, including ground water
quality.

§ 270. 1 Vnlu«-» nnd pnyment for lo*!*«**.

Tlie Supervisor shall determine the
value of production accruing to the

lessor where there is loss through waste
or failure to drill and produce protection
wells on the lease, and the compensa-
tion due to the lessor as reimbursement
for such loss. Payment for such losses

will be paid when billed.

§ 270.17 Suspension of operations and
production.

(a) On receipt of an application filed

in accordance with 43 CFR 3205.3-8 for

suspension of operations or production.

or both, under a producing geothermal
lease (or for relief from any drilling or
producing requirements of such a lease)

,

the Supervisor may. if he deems the sus-

pension or relief warranted, approve the
application.

(b) In the interest of conservation,
the Supervisor may, on his own motion,
suspend operations or production, or
both, on any geothermal lease.

(c) Where operations or production.
or both, under a lease, have been sus-
pended, the Supervisor may approve re-

sumption of operations or production
cither on his own motion or upon writ-

ten request by the lessee or his agent.
(d> Whenever it appears from facts

adduced by or furnished to the Sui>cr-
visor that the interest of the lessor re-
quires additional drilling or producing
operations, he may. by written notice,

order the beginning or resumption of

—

such operations.
(e) See 43 CFR 3205.3-7 and 3205.3-8

for regulations concerning requests to

waive, suspend, or reduce payments of
rental or royalty, and extensions of leases
on which operations or production have
been suspended.

Requirements roR Lessees
(Including Operators)

§ 270.30 Lenie lemi«, tcprulnhon*, *r««te,

damage, and *afelr.

(a) Tne lessee shall comply with the
lcr.se terms, lease stipulations, applicable-
laws and regulations and any amend-
ments thereof, CRO orders, and other
written or oral orders of the Supervisor.

All oral orders (to be confirmed ln writ-
ing as provided in } 270.11) are effective

when issued unless otherwiso epeclflocU •
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(b) The lessee shall take all reason-

able precautions to prevent: (1) Waste:

(2) damage to any natural resource in-

cluding trees and other vegetation, fish

and wildlife and their habitat; t.3) injury

or damage to persons, real or personal

property; and (4) any environmental
pollution or damage.

<c> Any significant effect on the en-
rirenment created by the lessee's opera-

tions or failure to comply with environ-

mental standards shall be reported to

the Supervisor within 24 hours and con-
firmed in wnting within 30 days.

£2"0~31 Designation of operator or
*gcnt.

In all cases where operations are not
conducted by the lessee but are to be

conducted under authority of an unap-
proved operating agreement, assignment

or other arrangement, a "designation of

operator" shall be submitted to the Su-
pervisor, in a manner and form approved

by him, prior to commencement of op-
erations. Such a designation will be

accepted as authority of the operator or

his local representative to act for the

lessee and to sign any papers or reports

required under the regulations in this

part. All changes of address and any ter-

mination of the authority of the operator

shall be Immediately reported, in writ-

ing, to the Supervisor.

§ 270.32 Local nccnt.

When required by the Supervisor, the

lessee shall designate a local representa-
tive empowered to receive notices and
comply with orders of the Supervisor Is-

sued pursuant to the regulations in this

part.

§ 270.33 Drilling and producing obliga-

tions.

(a) The lessee shall diligently drill and
produce such wells as are necessary to

protect the lessor from loss by reason of

production on other properties, or in lieu

thereof, with the consent of the Super-
visor, shall pay a sum determined by the
Supervisor as adequate to compensate the
lessor for failure to drill and produce any
cuch well.

(b) The lessee shall promptly drill and
produce such other wells as the Super-
visor may require In order that the lcaso

be developed and produced in accordanco
with pood operating practices. (See 43
CFR 3204.5.)

§270.31 1'Iuii of npcrnlion.

Prior to commencing nny operations

on the leased lands or on any lands cov-
ered by a unit or cooperative agreement,
the lessee shall submit In triplicate and
obtain the approval of the Supervisor
and the "appropriate land management
agency of a plan of operation for the
area. Such plan shall include;

(a) The proposed location of each well

Including a layout showing the position

ol the mud tanks, reserve pits, cooling

towers, pipe racks, etc.;

(b) Existing and planned access and
lateral roads;

(c) Location and source of water sup-
ply and road building material;

<d) Location of camp sites, air-strips,
and other supporting facilities;

te) Other areas of potential surface
disturbance;

(f) The topographic features of the
land and the drainage patterns;

(::) Methods for disposing of waste
material;

(h) A narrative statement describing
the proposed measures to be taken for
protection of the environment, including,
but not limited to. the prevention or con-
trol of (1) fires. (2) soil erosion. (3) pol-
lution of the surface and rrround water,
(4) damage to fish and wildlife or other
natural resources. (5) air find noise pol-
lution, and (G) hazards to public health
and safety during lease activities;

(i) All pertinent information or data
which the Supervisor may require to
support the plan of operations for the
utilization of geothcrmal resources and
the protection of the environment;

(j) Provisions for monitoring deemed
necessary by the Supervisor to ensure
compliance with these regulations for
the operations under the pian; and

(k) A requirement for the collection
of data concerning the existing air and
water quality, noise, seismic and land
subsidence activities, and ecological sys-
tem of the leased lands covering a period
of at least one year prior to the submis-
sion of a plan for production. The Infor-
mations required for paragraphs (a)
through (f ) of this section may be shown
on a map or maps available from State
or Federal sources.

§ 270.33 Subsequent well oneralion*.

After completion of all operations au-
thorised under any previously approved
notice or pian, the lessee snail not begin
to redrill, repair, deepen.- plug back,
shoot, or plucr and abandon any well,
make casing tests, alter the casing or
liner, stimulate production, change the
method of recovering production, or use
any formation or well for brine or fluid
injection until he has submitted to the
Supervisor in writing a net? pian of op-
erations and has received written ap-
proval from him. However. In an emer-
gency a lessee may take action to pre-
vent damage without receivinc poor ap-
proval front the Supervisor, but In such
cases the lessee shall report his action to
the Supervisor as soon as possible.

§ 270.36 Well deMpnntiorsju

The lessee shall mark each derrick
upon commencement of drilling opera-
tions and each producing or suspended
well in a conspicuous place with his name
or the name of the operator, the serial
number of the lease, the number and
location of the well. Whenever possible.
the well location shall be described by
section or tract, township*, range, and
by quarter-quarter section or lot. The
lessee shall take all necessary means and
precautions to preserve these markings.

§ 270.37 Well rtrordv

(a) The lessee shall keep for efch
well at his field headquarters or at other
locations conveniently available to the
Supervisor, accurate and complete rec-
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ords of all well operations including pro-
duction, drilling, lo^rrincr. directional well
surveys, casing., perforation, safety de-
vices, rcdniling. decpen.infr, repairing,
cementing, alterations to canine, plug-
ging, and abandoning. The records shall
contain a description of nny unusual
malfunction, condilien or problem; all

the formations penetrated; the content
nnd character of mineral deposits and
water in each formation; thermal gradi-
ents, temperatures, pressures, analyses
of geothcrmal waters, the kind, weight.
size, grade, and setting depth of casing;
and any other pertinent information.

(h) The lessee, shall, within 30 days
after completion of any well, transmit
to the Supervisor copies of the records
of all operations in a form prescribed
by the Supervisor.

(c) Upon request of the Supervisor,
the lessee will furnish (1) legible, exact
copies of service company reports on ce-
menting, perforating, acidizing, analyses
of cores, ele< trical. and temperature logs,

chemical analyses of steam and waters,
or other similar services; (2) other re-
ports and records of operations In the
manner and form prescribed by the
Supervisor.

§270.38 Samples, test*, and flurvcys-

(a) The lessee, when required by the
Supervisor, will make adequate sampling.
tests and/or surveys using acceptable
techniques, to determine the presence,
quantity, quaiity, and potential of geo-
thermal resources, mineral deposits, or
water; the amount and direction of de-
viation of any well from the vertical;

and/or formation temperatures and
pressures, casing, tubing, or other pres-
sures and such other facts as the Super-
visor may require. Such tests or surveys
shall be made without cost to the lessor.

(b) The lessee shall, without cost to
the lessor, take such formation camples
or cores to determine the Identity and
character of any formation as are re-
quired and prescribed by the Supervisor.

§270.39 Directional purvey.

The Supervisor may require an angular
deviation and directional survey to be
made of the finished hole of each dircc-
tionally drilled well. The survey shall be
made at the risk and expense of the
lessee unless requested by an offset lessee.

and then, at the risk and expense of the
offset lessee. A copy of the survey shall

be furnished the Supervisor.

§270.10 Well eon trot.

The lessee or operator shall: (a> Take
all necessary precautions to keep all wells
under control at all times; (b) utilize

trained and competent personnel; (c)

Utilize properly maintained equipment
and materials; and <d) use operating
practices wltich Insure the safety of life

and property. The selection of the types
and weights of drilling fluids and provi-
sions for controlling fluid temperatures,
blowout preventers, and other surface
control equipment and materials, casing
and cementing programs, etc., to be used
shall be based on sound engineering prin-

ciples and shall tr-kc into account appar-
ent geoUiermai gradients, depths and

pressures of the various formations to be
penetrated and other pertinent geologic
and engineering data and information
about the area.

§270.11 Pollution.

The Irssrc shall comply with all Fed-
rral run! Slate standards with respect
tu the control of ail forms of air. land,
water, and noise pollution, including, but
not limited to. the control of erosion'and
the disposal of liquid, solid, and gaseous
wastes. Tiie Supervisor may. in his dis-
cretion, establish additional and more
stringent standards, and. if he does so.
the lessee shall comply with these
standards. Plans for disposal of well cfT,',i-

ents must take into account effects on
surface and subsurface waters, plants,
fish and wildlife and their habitats, at-
mosphere, or any other effects which
may cause or contribute to pollution,
and such plans must be approved by
the Supervisor before action is taken
under them. •

§ 270.42 Noise abatement.

The lessee shall minimize noise during
exploration, development and production
activities. Welfare of the operating per-
sonnel and the public must not be af-
fected as a consequence of the noise
created by the expanding gases. The
method and degree of noise abatement
shall be as approved by the Supervisor.

§ 270.43 Land subsidence and teismtc
activity.

In the event subsidence or seismic
• activity results from the production of
geothermal resources, as determined by
monitoring activities by the lessee or a
government body, the lessee shall take
such action as required by the lease or
by the Supervisor.

§270.44 Pits and sump*.

The lessee shall provide and use pits
and sumps of adequate capacity and de-
sign to retain all materials and fluids
necessary to drilling, production, or other
operations unless otherwise specified by
the Supervisor. In no c\ cnt shall the con-
tents of a pit or sump be allowed to: (a)
Contaminate streams, artificial canals or
waterways, ground waters, lakes or
rivers: (b) adversely affect environment,
persons, plants, fish and wildlife and
their habitats: or (c.) damage the aes-
thetic values of the property or adjacent
properties. When no longer needed, pits
and sumps are to be filled and covered
and the premises restored to a near
natural state, as prescribed by the
Supervisor.

§ 270.43 Well nli.uitlonmctit.

The lessee shall promptly plug and
abandon any well on the leased land that
is not used or useful. No well shall be
abandoned until its lack of capacity for
further profitable production of rco-
thermal resources has been demonstrated
to tnc satisfaction of the Supervisor. Be-
fore abandoning a producible well, tho
Josste shall submit u> the Supervisor a





RULES AND REGULATIONS 35071

si i foment of reasons for abandonment
mid his detailed plans for carrying on
the necessary work. The detailed pians
shall provide for the preservation of
fresh water aquifers and for t!ie pre-
vention of intrusion Into such aquifers
of saline or polluted waters. A producible
well may be abandoned only after receipt
of written approval by the Supervisor. No
well shall be plugged and abandoned
until the manner and method of pluming
have been approved or prescribed by the
Supervisor. Equipment shall be removed,
and premises at the well site shall be
restored as near as reasonably possible to

its original condition immediately after
plugging operations are completed on any
well except as otherwise authorized by
the Supervisor. Drilling equipment shall
not be removed from any suspended drill-

ing well without taking adequate meas-
ures to close the well and protect the
subsurface resources.

§ 270.16 Accidents.

The lessee shall take all reasonable
precautions to prevent accidents and
shall notuy.the Supervisor within 24
hours of all accidents on the leased land,
and shall submit a full report thereon
within 15 days.

§ 270.-47 WorSs manlike operation*.

The lessee shall carry on all opera-
tions and maintain the property at all

times in a workmanlike manner, having
due regard for the conservation of the
property and the environment and for
the health and safety of employees. The
lessee shall remove from the property or
store, m an orderjy manner, all scrap or
other materials not in. use.

§ 270.48 Departure from Cfrdcvs-

The Supervisor may prescribe or ap-
prove either in writing or orally, with
prompt written confirmation, variances
from the requirements of GRO orders
and other orders issued pursuant to these
regulations, when such variances are
necessary for the proper control of a well,

conservation of natural resources, pro-
tection of human health arid safety,
property, or the environment. Tne Su-
pervisor shall inform appropriate Federal
and State agencies, of any action taken
under this section.

§270.49 Sales fonlracls.

The lessee shall file with the Super-
visor within 30 days after the effective
date of the sales contract n copy of any
contract for the disposal of geothermal
resources from the lease.

§ 270.j0 Royalty payments.

Tlic lessee shall pay all royalties as due
under the terms cf the lease. Payments
of royalties are due not later than the

last day of the month following the

month in which the resource Is sold or

utilised, and shall be by check, bank
draft, or money order, drawn to the

order of the United States Geological

Survey.

MEAstmr.MKNT of Production and Com-
putation or Royalties

§ 270.^0 Mrn<nrrtnrnt of prothcrmal
rr-.ourrr*.

Tho lessee shall measure or gauge all

production In accordance with methods
approved by the Supervisor. The quan-
tity and quality of all production shall

be determined in accordance with the
standard practices, procedures, and
specifications generally used in industry.
All measuring equipment shall be tested
periodically and. if found defective, the
Supervisor will determine the quantity
rind quality cl production from the best
evidence available.

§ 270.61 Determination of content of
byproducts.

The lessee shall periodically furnish
the Sui>er\isor the results of periodic
tests showing the content of byproducts
In the produced geothermal fluid end
gases. Such tests shall be taken as speci-
fied by the Supervisor and by the method
of testing approved by him.

§ 270. f>2 Value of geothermal produc-
tion for eompuling royalties.

(a) The value of geothermal produc-
tion from the leased premises for the
purpose of computing royalties shall be
the reasonable value of the energy and
the byproducts attributable to the lease
as determined by the Supervisor. In de-
termining the reasonable value of the
energy and the byproducts the Super-
visor shall consider:

(1) The highest price paid for a ma-
jority of the production of like quality
in the same field or area

;

(2) Tne total consideration accruing
to the lessee from any disposition of the
geothermal production:

(3) The value of the geothermal pro-
duction used by the lessee:

(4) The value and cost of alternate
available energy sources and byprod-
ucts;

(5) The cost of exploration and pro-
duction, exclusive of taxes;

(G) The economic Value of the re-
source in terms of its ultimate utiliza-
tion;

(7) Production agreements between
producer and purchaser; and

(3) Any other matters which he may
consider relevant.

(b) Under no circumstances shall the
value of any geothermal production for
the purposes of computing royalties be
less tlian:

'(1) The total consideration accruing
to the lessee from the sale thereof in
cases where geothermal resources are
sold by the lessee to another party;

(2) That amount which Is the value
of the end product attributable to the
geothermal resource produced from a
particular lease where ncotherrnal re-
sources are not sold by the lessee before
belnff utilized, but arc instead directly
used Ln manufacturing, power produo-
tioo, or other Industrial activity; or
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(3) When a part of the resource only

la utilized by the lessee and the remain-

der sold, the sum of the value of the end
product attributable to the exothermal
resource and the sales price received for

thcgeothcrmal resources

§270.63 Compulation of ro? nllir*,

(a> Tlie value of Fcothermal produc-
tion from ft particular lease as deter-

mined pursuant to § 270.62 hereof, shall

be apportioned between pcothermal
steam, heat, and other forms of energy
end the byproducts.

(b) The royalties payable shall be the

sum of (1) the amount resulting from
the multiplication of the value attrib-

utable to the geothermal steam, heat, and
other forms of energy by the royalty race

set for such forms of ecot hernial encrrry

in the lease and (2) the amount resulting
from the multiplication of the value at-
tributable to byproducts by the royalty
rate for byproducts set in the lease,

{270.64 ComminpUnp production.

The supervisor may authorize a lessee

to commingle production from, welis on
his lease with production from otner
leases held by him or by other lessees sub-
jects to such conditions as he may
prescribe,

RjEPOers To Be Made by All Lessees
(Including Operators)

§270.70 General requirements.

Information required to be submitted
ta accordance with the regulations in

this part shall be furnished as directed
by the Supervisor. Copies of forms can
be obtained from the Supervisor and
must be hied with that official within the
time limit prescribed.
When forms or reports other than

those referred to in the regulations in
this part may be necessary, instructions
for the Clin? of such forms or reports
will be given by the Supervisor.

§270.71 Application for permit to drill,

rcdrill, deepen, or plug-back.

(a) A permit to drill, redrill, deepen,
or plus-back a vrell on Federal lands must
be obtained from the Supervisor before
the work is begun. The application for

the permit, which shall be filed in tripli-

cate with the Supervisor, shall state the
location of the well in feet, and direction
from the nearest section or tract lines as
shown on the official plat of survey or
protracted surveys: the altitude of the
Ground and derrick floor above sea level

and how it was determined, and should
bo accompanied by a proposed plan
of operations as required by these
regulations.

(b) The proposed drilling and casing
plan shall be outlined in detail under the

heading "Details of Work." in the appli-

cations referred to herein, and shall de-
scribe the type of tools and equipment
to be used, the proposed depth to which
the weil will be drilled, the estimated
depths to the top of Important markers.

the estimated depths at which water,

geothermal resources, or other mineral

resources are expected, the proposed
casinrr program (including the size and
wclrrht of casing), the depth at which
each string is to be set, and the amount
of cement and mud to be used, the drill-
ins method and type of circulating media
(water, mud. foam, air or combinations
thereof), the type of blowout prevention
equipment to be u-.cd, the proposed
conng. logging, or other program (such
as drilling time log and sample descrip-
tion) to be used to determine the forma-
tions penetrated and the proposed
program for determining geothcrmal
rrradicnts and the sampling and analysis
of ccothcrmul resources.

(c) Each application shall be accom-
panied by a plat showing the surface
and expected bottomhole locations and
the distances from the nearest section or
tract lines as shown on the official plat
of survey or protracted surveys. The scale
shall not be less than 2,000 feet to 1
inch.

(d) Each application should be ac-
companied by supporting structural and
hydrologic information based on avail-
able geologic and geopivysical data.

§ 270.72 Sundry notices »nd report* on
veils.

<a) Any written notice of intention to
do work or to change plans previously
approved must be hied with the Super-
visor in triplicate, unless otherwise di-
rected, and must be approved by him
before the work Is begun. If. in case of
emergency, any notice is given orally or
by wire, and approval is obtained, the
transaction shall be confirmed in writ-
ing. A subsequent report of the work
performed must also be hied with the
Supervisor.

(b) Casing test: Notice shall be given
in advance to the Supervisor or his rep-
resentative of the date and time when
the operator expects to make a casing
test. Later, by agreement, the exact time
shall be fixed. In the event of casing fail-
ure during the test, the casing must be
repaired or replaced or recemented as
required by the Supervisor or his repre-
sentative. The results of the test must be
reported within 30 days after making a
casing test. The report must describe the
test completely and state the amount of
mud and cement used, the lapse of time
between running and cementing the
casing and making the test, and the
method of testing.

(c) Repairs or conditioning of vrell: Be-
fore the repairing or conditioning of a
well, a notice setting forth in detail the
plan of work must be filed with, and
approved by. the Supervisor. A detailed
report of the work accomplished and the
methods employed, including ail dates,
and the results of such work must ue
*~cd within 20 days after completion of
the repair work.

(d) Well stimulation: Before the lessee
commences stimulation of a well by any
rr.car.s. a notice, setting forth In detail
the plan of work;, muse be filed with and
approved by the Supervisor. The notice
shall name the type of stimulant ana the
amount to be used. A report showing the
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amount or stimulant used and the pro-
duction rate before and after stimulation
must be filed within 30 days Irom com-
pletion of the work.
(o Altering caslnrr In a well: Notice of

intention Co run a liner or to alter the
casing by pullmrc or perforating by any
means must be filed with and approved
by the Supervisor before the work: is

started. This notice shall set forth In de-
tail the plan of work. A report must bo
filed within 30 days after completion of

the work stating exactly what was done
and the results obtained.

(f) Notice of intention to abandon
well; Before abandonment, work is benun

on any well, whether ft drilline wcJJ. neo-
thcrmal resources well, water well, or so-

called dry hole, notice of Intention to

abandon shall be filed with, and approved
by, the Supervisor. The notice must l»
accompanied by a complete log. in dupli-

cate, of the well to date, provided the
complete log has not been filed previously,

and must give a detailed statement of the

proposed work. Including such informa-
tion as kind, location, and length of

plugs (by depths), plans for rnudcir.g,

cementing, shooting, testing, and remov-
ing casing, and any other pertinent
information,

(g) Subsequent report of abandon-
ment: After a well Is abandoned or
plugged, a subsequent record of work;

cone must be hied with the Supervisor.
This report shall be hied separately
within 30 days after the work Is done.

The report shall give a detailed account
of the manner in which the abandonment
or plugging work was earned out, in-

cluding the nature and quantities of ma-
terials used in plugging and the loca-

tion and extent (by depths) of the piugs

of different materials; records of any
tests or measurements made, and of the

amount, size, and location (by depths) of

casing left in the well; and a detailed

statement of the volume of mud fluid

used, and the pressure attained in mud-
ding. If an attempt was mace to part any
casing, a complete report of the methocs
used and results obtained must be

included. .

§270.73 Log and history of vrcll.

The lessee shall furnish in duplicate

to the Supervisor, not later than 30 days
after the completion of each well, a com-
plete and accurate log and history, m
chronological order, of all operations

conducted on the well. A log shall be com-
piled for geologic information from cores

or formations samples and dupucate
copies of such log shall be hied. Dupli-

cate copies of all electric lo~s. tempera-
ture surveys, water and steam analyses,

hydrologic or heat, flew tests, or direction

surveys, If run. shall be furnished.

§ 270.71 Motillilr report of operation*.

A report of operations for each lease

must be made for ench calendar month,
brT-nrsng with the month in which dry-
ing c;::rit:cns are initiated. The report

rvlit be hied in duplicate with the Super-
visor on or before the last day of the

month following the month for which
the report is hied unless an extension of

time for the filing of the report is rrrantcd
by the Supervisor. The report shall dis-

close accurately nil operations conducted
on each well during the month, the
status of operations on the last, day of
the month, and a ncnrral summary of

the status of operations on the leased
lands. The report must be submitted each
month until the lease is terminated or
until omission of the report is authorized
by the Supervisor. The report shall show
for each calendar month:

(a) The lease serial number or the
unit or communitizntion agreement num-
ber which shall be inserted in the upper
right corner;

<p> Ench well lhtrcl separately by
number, ahd its location by 40-acre sub-
division (quarter-quarter section or lot),

section number, township, range, and
meridian;

<c> The number of days eacli well was
produced, whether steam or hot water or
both were produced, and the number of
days each input well was in operation,
if any;

(d) The quantity of production and
any byproducts obtained from each well,

if any are recovered;
(c) The depth of each active or sus-

pended well, and the name, character,
and depth of each formation drilled dur-
ing the month, the dato and reason for
every shutdown, the names and depths
of important formation changes, the
amount and sire of any casing run since
the last report, the dates and results of
any tests or environmental monitoring
conducted, and any other noteworthy
information on operations not specifi-
cally provided for in the form.

(I) The footnote must be completely
filled out as required by the Supervisor.
If no sales were made during the
calendar month, the report must so state.

§ 270.75 Monthly report of sales and
realty.

A report of sales and royalty for each
productive lease must be hied each
month once sales of production are made
even though sales may be intermittent,
unless otherwise authorized by the
Supervisor. Total volumes of geothermal
resources produced and sold, the value
of producticn, and the royalty due the
lessor must be shown. If byproducts are
being recovered, the same requirement
shall be applicable. This report is due on
or before the last day of the month fol-

lowing the month in which production
was obtained and sold or utilized,

together with the royalties due the
United States. Payment or royalty is to
be made pursuant to § 270.50 unless
otherwise authorized by the Supervisor.

§ 270.1G Annual report of compliance
with cnvironmcnti)! protection re-
quircntcnl*.

The lessee shall submit annually a re-
port giving a full account ol the actions
taken to comply with the appropriate
Federal and State regulations or require-
ments of the Supervisor pertaining to the
protection of the surface and subsurface
environment. This report shall include
but in not limited to such matters as:
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(a) Noise abatement:
(b) Water quality;
(c) Air quality;
<d) Erosion control;
<c) Subsidence and seismic activity;
<f) Rehabilitation activities;
<;:> Waste disposal; and
(h) Environmental clTccts on flora

and fauna.

§ 270.77 Annual rcjiort of «« [M-mliliirrfl

for (iiligritl rxplornlion or»crnli<»n*.

A report of expenditures for explora-
tion operations conducted durmc a Ien.se

year must be submitted annually to the
Supervisor in order that such expendi-
ture.'; may be considered for qualification
as diliccnt exploration pursuant to 43
CFR 3203.5.

§ 270.7C Notice of intent nnd pc-rntit to
conduct rxploraliiiii opcr-minti* oliirr

tlmn drilling, sec 43 CFK 3209.0-5
00).

(a) A permit to conduct exploration
operations on the leased lands or on any
Lands covered by a unit or cooperative
agreement must be obtained from, the
Supervisor before the work is begun. The
form used for exploration operations
conducted pursuant to 43 CFR 3209 will

be acceptable.
(b) The notice of intent shall be filed

in triplicate with the Supervisor and
shall include:

tl) The name and address, including
zip code, both of the person, association,
or corporation for whom the operations
will be conducted and of the person who
will be in charge of the actual explora-
tion activities;

(2) A statement that the signers acree
that exploration operations will be con-
ducted pursuant to the terras and condi-
tions listed on the approved form:

(3) A brief description of the type of
operations which will be undertaken;

(4) The approximate dates of the
commencement and termination of ex-
ploration operations: and

(5) A plan of operation as required by
5 270.34 covering paragraphs (a) through,
(h) , of this section.

(c) The lessee shall, within 30 days
after completion of such operations, fur-
nish the Supervisor two copies of the
records of the operation.

§ 270.79 Public inspection of records.

Geologic and geophysical Interpreta-
tions, maps, and data required to be sub-
mitted under this part shall cot be
available for public inspection without
the consent of the lessee so long as the
lease remains in effect.

Procedure in Case or Violation of
the Regulations or Lease Terms

§ 270. f!0 Noncompliance wilK reguJa-
lioiia or lease terms.

(a) Whenever a lessee or anyone act-

ing under his authority fails to comply
with the previsions of the regulations or
lease terms, the Supervisor shall give the
lessee notice to remedy any defaults or
violations. Failure by the lessee to per-
form or commence the necessary re-

medial action pursuant to the notice may

result In a shut down of ooeratlont and
may result In referral of the matter to

the authorized offices of the Bureau of

Land Manncrmcnt for action pursuant
to 43 CFR 3211.3.

(b> The Supervisor is authorized to
shut down any operations which he de-
termines are unsafe or arc causing or can
cause pollution.

Appeals

§ 270.90 Appcnlo.

Appeals from final orders or decisions
issued under the regulations in this part
shall be made in the manner provided

In 30 CFR. part 2PQ.

PART 271 — GEOTHERMAL RE-
SOURCES UNIT PLAN REGULATIONS
(INCLUDING SUGGESTED FORMS)

General Provlsions
Sec
271.

1

271.2
271.3
271.4

Introduction.
Definitions. r
Designation of area.
Preliminary consideration of igree-

ments.
2*71.6 State land.
271.6 Qualifications of unit operator.
271.7 Parties to unit or cooperative egree-

ments.
271.8 Approval of an executed unit or co-

operative agreement.
271J) Fllln? of papers and number of coun-

terpart-s.

271.10 Bonds.
271.11 Appeals.
271.12 Form of unit agreement for unproved

areas.
271.13 Sample form of Exhibit A of unit

agreement.
271.14 Sample form of Exhibit B of unit

agreement.
271.15 Form of collective bond.
271J5 Form cf designation of successor unit

operator by worldng interest
owners.

271.17 Form of change in unit operator by
assignment.

AtrrHORn-rr Section 18 of the Geothermal
Steam Act of 1070 (84 Stat. 1566) (see 43
CFR Subpart 3244).

§ 271.1 Introduction.

The regulations in this part prescribe
the procedure to be followed and the re-
quirements to be met by holders of Fed-
eral geothermal leases (see § 271. 2d) and
their representatives who wish to unite
with each other, or jointly or separately
with others, in collectively adopting and
operating under a cooperative or unit
plan for the development of any geo-
thcrmal resources pool, field, or like area,
or any part thereof. Such agreements
may be initiated by lessees, or where in
the interest of conserving natural re-
sources they are deemed necessary they
may be required by the Director.

5 271.2 Definition**

The following terms, as used in this
part or In any agreement approved under
the regulations in this par;, shall have
the meanings here indicated unless other-
wise denned in such acrecrr.ent:

(a) Un:t agreement. An agreement
or plan of development and operation
for the production and utilization of

separately owned interests in the gco-
thermal resources made subject thereto
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as a single consolidated unit without re-

gard to separate ownerships and wtiich

provides lor the allocation of costs nnd
benefits on a basis defined in the agree-
ment or plan.

(b> Cooperative aarec7nent. An agree-

ment or plan of development and opera-
tions for the production and utilization

of gcothennal resources made subject

thereto in which separate ownership
units are independently operated with-

out allocation of production.

(c> Agreement. For convenience, the

term "pgreemenf as used in the regula-

tions in this part refers to either a unit

or a cooperative agreement as defined in

paragraplis ia) and (b> of this section

unless otherwise indicated.

(d Gcothennal lease. A lease issued

under the act of December 2-i, 1970 i84

Stat. 1565> . pursuant to the leasing regu-
lations contained in 43 CFR. Part 3200,

and, unless the context indicates other-

wise, "lease" means a geothermal lease.

(e) Unit area. The area described in a
unit agreement as constituting the land
logically subject to development under
such agreement.

(f) Unitized land. The part of a unit
area committed to a unit agreement.

(g) Unitized substances. Deposits of
geothermal resources recovered from
unitized land by operation under and
pursuant to a unit agreement.

(h) Unit ojtcrator. The person, asso-
ciation, partnership, corporation, or
other business entity designated unaer a
unit agreement to conduct operations on
unitized land as specified in such agree-
ment.

(I) Participating area. That part of

the Unit Area which is deem- d to be pro-
ductive from a horizon or deposit and to

which production would be allocated in

the manner described in tne unit agree-
ment assuming that ah lands are com-
mitted to the unit agreement.

(j) Working interest. The interest

held In geothermal resources or in lands
containing the same by virtue of a lease,

operating agreement, fee title, or other-
wise, under which, except as otherwise
provided in a unit or cooixrative agree-
ment, the owner of such interest is vested
with the right to explore for. develop,
produce, nnd utilize such resources. The
right delegated to the unit operator as
such by the unit agreement is not to be
regarded as a working interest.

<k) Secretary. The Secretary of the
Interior or any person duly authorized to

exercise powers vested in tliat officer.

(1) Director. The Director of the UJ3.
Geological Survey.

(m) Supervisor. A representative of

the Secretary, subject to the direction

and supervisory authority of the Direc-

tor, the Chief, Conservation Division.

Geological Survey, and the appropriate

Regional Conservation Manager. Conser-
vation Division, Geological Survey, au-
thorized and empowered to rerrulate op-
erations and to perform other duties pre-

scribed In the regulations in this part or

any subordinate of such representative

acting under his direction.

§2713 Dr^icnslion of area.

An application for designation of an.

area as logically subject to development
and/or operation under a unit or cooper-
ative agreement may be filed, in tripli-

cate, by any proponent of such an agree-
ment through the Supervisor. Zach copy
of the application shall be accompanied
by a map or diagram on a scale of not less

than 1 inch to 1 mile, outlining the area
sought to be designated under this sec-
tion. The Federal. State, and privately
owned land should be indicated on said
map by distinctive symbols or colors and
Federal geothermal leases and lease ap-
plications should be'idcntifica by serial

number. Geological information, includ-
ing the results of geophysical surveys,
and such other information as may tend
to show that unitization is necessary and
advisable in the public interest should be
furnished in triplicate. Geological and
geophysical information and data so
furnished will not be available for public
inspection, as provided by 5 TJJ5.C. section
552* b>. without the consent of the pro-
ponent. The application and supporting
data will be considered by the Dircetcr
and the applicant will be informed of the
decision reached. The designation cf an
area, pursuant to an application filed un-
der this section, shall not create an ex-
clusive right to submit an executed
agreement lor such area, nor preclude
the inclusion of such area or any part
thereof in another unit area-

§271.4 Preliminary consideration of
aprfrments.

The form of unit agreement set forth
in & 271.12 is acceptable for use in un-
proved areas. The use of this form is not
mandatory, but any proposed departure
therefrom should be submitted with the
application submitted under s 271.3 for
preliminary consideration and for such
revision as may be deemed necessary. In
areas proposed for unitization in which
a discovery of geothermal. resources has
been made, or where a cooperative agree-
ment is contemplated, the proposed
agreement should be submitted with the
application submitted under § 271.3 for

preliminary consideration and for such
revision as may be deemed necessary. The
proposed form of agreement should be
submitted in triplicate and should be
plainly marked to identify the proposed
variances from the form of agreement
set forth in 5 271.12.

§271.5 SiatdamL
Where State-owned land is to be In-

cluded in the unit, approval of the agree-
ment by appropriate State officials should
be obtained prior to its submission to the
Department for approval of the executed
agreement. When authorized by the laws
of the State in which the unitized land
is situated, provisions may be made in

the agreement accepting State law. to
the extent that they are applicable to

non-Federal unitized land.





§271.6 Qunlifienlion* of unit operator.

A unit operator must qualify as to cit-

izenship in the same manner as tnose

hokum? interests in Kcoihcrmal leases is-

sued tinder the Gcollicrmal Steam Act

of 1970. The unit operator may be an

owner of a working interest in the unit

area or such other party as may be se-

lected bv the owners of working interests

and approved by the Supervisor. The

unit operator shall execute an acceptance

of the duties and obligations imposed by

the agreement. No designation of. or

change in. a unit operator will become

effective unless and until approved by the

Supervisor, and no such approval will be

granted unless the unit operator is

deemed Qualified to fulfill the duties and

obligations prescribed in the agreement.

§ 271.7 Pnrtirs to unil or coopemtire

agro-croon!.

The owners of any rights, title, or in-

terest in the geothermal resources de-

posits to be developed and operated

under an agreement can be regarded as

proper parties to a proposed agreement.

All such owners must be invited to join

as parties to the agreement. If any owner

fails or refuses to join the agreement, the

proponent of the agreement should de-

clare this to the Supervisor and should

submit evidence of efforts made to ob-

tain joinder of such owner and the rea-

sons for nonjoinder.

§ 271.8 Approval of an executed unit op

coopemtive agreement.

(a) A duly executed unit or coopera-

tive agreement will be approved by the

Secretary, or his duly authorized repre-

sentative, upon a detcrmmation that

such agreement is necessary or advisable

in the public interest and is for the pur-

pose of properly conserving the natural

resources. .Taking into account the en-

vironmental consequences of the action.

Such approval will be incorporated in a
certificate appended to the agreement.

No such agreement will be approved un-

less at least one of the parties is a holder

of a Federal lease embracing lands being

committed to the agreement and unless

the parties signatory to the agreement

hold sufficient interests in the area to

give effective • control of operations

therein.
(b) Where a duly executed agreement

Is submitted for Departmental approval,

a minimum of six signed counterparts

should be filed. The same number of

counterparts should be filed for docu-

ments supplementing, modifying, or

amending an agreement, including

change of operator, designation of new
operator, and notice of surrender, relin-

quishment, or termination.

(c> The address of each signatory

partv to the agreement should be in-

serted below the party's signature. Each

signature should be attested by at least

one witness, if not notarized. Corporate

or other signatures made in a represent-

ative capacity must be accompanied by

evidence of the authority of the signa-

tories to act unless such evidence is al-

ready a matter of record in the United

States Geological Survey. (The parties
may execute any number of counterparts
of the agreement with the same force
and effect as if all parties signed the
same document, or may execute a rati-
fication or consent in a separate Instru-
ment with like force and effect.).

(d) Any modification of an approved
agreement will require approval of the
Secretary or his duly authorized repre-
sentative under procedures similar to
those cited In paragraph tai of this
section.

§ 271.9 Kilinjr of priper* ami iiusmIkt of
counterpart*.

(a) All proposals and supporting pa-
pers, instruments, and documents sub-
mitted under this part should be filed

with the Supervisor, unless otherwise
provided in tills part or otherwise in-
structed by the Director.

(b) Plans of development and opera-
tion, plans of further development and
operation, and proposed participating
areas and revisions thereof should be
submitted in quadruplicate,

(c) Each application for approval of a
participating area, or revision thereof,
should be accompanied by three copies
of a substantiating geologic and engi-
neering report, structure contour map or
maps, cross-section or other pertinent
data,

(d) Other instruments or documents
submitted for approval should be sub-
mitted for approval in sufficient number
to permit the approving official to re-
turn at least one approved counterpart.

§ 271.10 Bonds.

In lieu of separate bends required for
each Federal Jease committed to a unit
agreement, the unit operator may fur-
nish, and maintain a collective corporate
surety bond or a personal bond condi-
tioned upon faithful performance of the
duties and obligations of the agreement
and the terms of the leases subject there-
to. Personal bonds shall be accompanied
by a deposit of negotiable Federal secu-
rities in a sum equal at their par value
to the amount of the bond and by a
proper conveyance to the Secretary of
full authority to sell such securities in
case of default in the performance of the
obligations assumed. The liability under
the bond shall be for such amount as the
Supervisor shall determine to be ade-
quate to protect the interests of the
United States. Additional bond coverage
may be required whenever deemed neces-
sary by the Supervisor. The bond must
be filed with and accepted by the Bureau
of Land Management before operations
will be approved. A form of corporate
surety bond is set forth in § P71.15. In
case of changes of unit operator, a new
band must be filed or a consent of surety
to the change in principal under the

existing- bond must be furnished.

5 271.11 Appcul.i.

Appeals from final orders or decisions

issued under the regulations in this part

shall be made In the manner provided
In 30 CFR Part 290.
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gj,i itiuciit for§ 271.12 Form of unit
unprorcxl area*.

Unit AcnrrwtNT roa Tine DranoFimfT *m>
OrniATiON or the Unrr Aiu
County or
STATE or

Article

I
n
in
IV

VT
VII

VHJC

xt
XII
xnr
XIV
XVI
XV

. xvn

xvm
xrx
XX
XXI
XXII
XXIII
xxrv
XXV
XXVI
xxvn
XXVTII
XXIX
XXX
XXXI

tadlx or eowiimm

Enabling net and rnprulatlona.
ivniiii.ioni.

Unit njva rind cxhlblLa.
Contraction and expansion of •unit

area.
Unltlr.cd land and vmittred eub-

stances.
Unit operator.

Rr3lrrimtlen or rrmoval ol mitt
operator.

Succcs-sor unit operator.
Accounting provisions &ad unit op-

erating agreement.
Rights and obllgxii-lona of txnlt

operator.
Plan of operation.
Participating areas.
Allocation of unitized substances.
Relinquishment of leases.
Rentals and minimntzn royalties.
Operations on nonpartlclpatlng

land-
Leases and contracts conformed

ar.d extended.
Effective date and term.
Appearances.
No waiver of certain right*.
Unavoidable delay.
Postponement of obligations.
Nondiscrimination-
Countcrpartsi
Subsequent Joinder.
Convenants run wltb. tb* land.
Notices.
Loi>s of UUe.
Taxes.
Relation of parties.
Special federal Innse stipulation
and/or conditio; -,_

Ut;rr Agreement
CotTNTT

This Agreement entered Into as of the
day of , 13 , b7 &nd

between the parties subscribing, ratifying.
or consenting hereto, and herein referred to
as the "parties hereto".
WITNESSETH: Whereas the parties here-

to are the owners of working, royalty, or
other geothermal resources Interests in land
subject to this Agreement: and
Whereas the. Geothennal Steam Act of

1970 (84 Stat. 15G5), hcrclnaiter referred t-o

as the "Act", authorizes Federal 3er.sc-es and
their representatives to umt^e with each
other, or Jointly'or separate^ with otherr.. la
collectively adopting and operating under a
cooperative or unit plan of development or
operation of any geothermal resources pool,
field, or like area, or any part thereof, for
the purpose cf more properly conserving th©
natural resources thereof, whenever deter-
mined and certified by the Secretary of the
interior to oc necessary or .advisable la the
public Interest; and
Whereas the parties hereto hold sufficient

interest In the Unit Area cover-
ing the land herein described to eifcctlvely
control operations therein: end

Whereas. It is the purpose of the parties
hereto to conserve natural resources, prevent
waste, and .secure other benefits obtainable
through development and operations of the
area subject to this Agreement under the

terms, condltlon.% and limitations herein set

forth;

New, therefore. In consideration of the

premises and tins promlaea herein contained.

the parties hereto commit to thin agreement
their re-nectlre Interests In the bWo-w-
oc.ii.ed Unit Area., and agree severally anion;
thcm^clveri a* follown:

ARTICLE I KN/inLINO ACT AND BrOOTJlTTOrCB

1.1 The Act and all valid pertinent regula-
tions. Including operating and unit plan
reculnUons. heretofore or hereafter lv.ued
thereunder are accepted rind made a part of
thlT nnreement tvi to Fedprrtl Innds.

1.2 A'i to non-Petlrral latwli, tlio pe°-
tlirrmiil renourpen uprrntlni* rrgulat ion* In
clTcct an of tho ellrcllve dale hereof govern-
ing drilling and producing operations, not
inconsistent with tho laws of the Slate In
which tho non-Federal land Is located, an>
herchy accepted and n.liuO a part ol ;rilJ

agreement.

ARTICT-E II DEJINmONS

2.1 The following terms shall have the
meanings here tndtcntcd:

(a) Geothermal lease. A leor-c Issued UDder
the act of December 24. 1970 (G4 Stat. 15G6).
pursuant to the leading regulations con-
tained In 43 CFR Group 3200 ar.d. unless the
context indicates otherwise, "lease" shall
mean a geothermal lease.

(b) Unit area. The area described In Arti-
cle III of this Agreement.

(c) Unit Op^rctor. The person, assoeia-
Uon, partnership, corporation, or other busi-
ness entity designated under this Agreement
to conduct operations on Unitized Land as
specified herein.

(d) Pcrtici-paixng area. That part of the
Unit Area which is deemed to bo productive
from a horizon or deposit and to which pro-
duction would be allocated In the manner
described In the unit agreement assuming
that all lands are committed to the unit
agreement.

(e) IVorWn^ interest. The Interest held la
Eeothermal resources or in lands containing
tho name by virtue of a lease, operating
agreement, fee title, or otherwise, under
which, except as otherwise provided In this
Agreement, the owner of such Interest Is

vested with the richt to explore for, develop, -

produce and utilize such resources. The right
delegated to the Unit Operator as such by
this Agreement Is not to be regarded as a
Working Interest.

(f ) Secretary. The Secretary of the Interior
or any "person duly authorized to exercise
powers vested In that officer.

(g) Director. The Director of the U.S*. Geo-
logical Survey.

(h) Supervisor. A representative of the
Secretary, subject to the direction and super-
visory authority of the Director, the Chief.
Conservation Division. Geological Survey, and
the appropriate Regional Conservation Mana-
ger. Conservation Division, Geological Survey,
authori-ed and empowered to regulate opera-
tions and to perform other duties prescribed
in the regulations In this part or any subordi-
nate of such representative acting under his
direction.

Ajrncxr m

—

ttntt a&xa and cauun
3 1 The area specified on the map attached

hereto marked "Exhibit A" Is hereby desig-
nated and recognized as constituting the

Unit Area, containing acres,

more or less.

The above-described Unit Area shall when
practicable be erponded to include therein

any additional lands or shall be contracted

to exclude lands whenever such expansion or

contraction is deemed to be necessary or

advisable to conform with tho purposes at

this Agreement.
3.2 Exhibit A attached hereto and tuada

a pnu-t hereof U a map ohowlng the bonndarT
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of the Unit Area, the boundaries and Iden-

tity of. tracts and leases In said area to tho
extent known to tlio Lin!'. Operator.

3.3 Exhibit D attached, )\rrcu> and made
a port hereof 13 a schedule showing to tho
extent known to Hie Unit Operator tho
acreage, percentage, and kind of ownership
or (Tcothcnn.-U resources liilcrvMs In nil lands
Iji tho Unit Area.

3.4 Exhibits A and D shall l>e rcvLscd by
tbo Unit Operator whenever changes in tlio

Unit Area rcurior Mich revision necessary, or
when requested by the Supervisor, unrt not
le.ss than live copies of tho revised Exhibits
shall b3 filed with the Supervisor.

ARTICLE IV—CON TOACTIO I* AND EXrANEtON OT
UNIT AKT.A

4.1 Unless otherwise specified herein. Hie
expansion and/or contraction of the Unit
Area contemplated In Article 3.1 hereof shall

be effected in the following manner:
(a) Unit Operator either on demand of the

Director or on Its own mo; ton and aflcr prior
concurrence by the Director, shall prepare a
notice of proposed expansion or contraction
describing the contemplated changes In the
boundaries of the Unit Area, the reasons
therefore, end the proposed effective date
thereof, preferably the first day of a month,
subsequent to the date of notice.

(b) Said notice shall be delivered to the
Supervisor, and copies thereof mailed to the
last known address of each Working Interest
Owner, Lessee, and Lessor whose Interests are

affected, advising that 30 days will be al-

lowed for submission to tho Unit Operator
of any objections.

(c) Upon expiration of the 30-day period
provided in the preceding Item (b) hereof,

Unit Operator shall file with the Supervisor
evidence of mailing of the notice of expan-
sion or contraction and a copy of any objec-
tions thereto which have been filed with the
Unit Operator, together with an application
In sufficient number, for approval of euch
expansion or contraction and with appropri-
ate Joinders.

(d) After due consideration of all pertinent
Information, the expansion or contraction
Bhsll, upon approval by the Supervisor, be-
come effective as of the date prescribed In

the notice thereof.

4.2 Unitized Leases. Lmofar as they cover
any lands which are excluded from the Unit
Area under any of the provisions of this Ar-
ticle IV may be maintained and continued in
force and effect In accordance with tho
terms, provisions, and conditions contained
In the Act, and the leave or leases and amend-
ments thereto, except that operations and/or
production under this Unit Agreement shall
not Ecrre to maintain or contmuo (he ex-
cluded i rtlon of any lease.

4.3 All legal subdivisions of unitized lands
(i.e., 40 acres by Governmental survey or Its

nearest lot or tract equivalent In instances of
Irregular surveys), no part of which Is en-
titled to bo within a Participating Area ou
the fifth anniversary of the effective date of
tho initial Participating Area established
tinder this Agreement, shall be eliminated
automatically from this Agreement c.'fcctlvo

as of said fifth anniversary and such lands
ehail no longer be a part of the Unit Area and
shall no longer be subject to this Agreement
unicss diligent drilling operations are In
progress on an exploratory well on said fifth

anniversary, in which event such lands shall
not be eliminated from the Unit Area for as

long as exploratory drilling operations are.

continued diligently with not more than four
(4) months time elapsing between the com-
pletion of one exploratory well and the com-
mencement of the next exploratory well.

4.4 An exploratory well, for the purposes of
this Article IV Is defined a-i any well, regard-

less of eurfaco location, projected for com-

pletion In a zor-.e or depor.lt below any zone
or deposit for wntch a Participating Area hits
l>e?n established and la In cfTcct. or nny well.
regardless of surf.ico location, projected for
completion at r\ subsurface location under
Unitized Lands not entitled to be within a
Pari Iclpal lug Area

4 ,'j In the event an oxplornlory well In

completed during the four (4) mnniin ini-
mcdlalclv preceding tho fifth ntimvcrv-ary of
the inlilal Participating Area established
under this Agreement, lands not entitled to
be within a Participating Area shall not lrc>

eliminated from this Agreement on raid
fifth anniversary, provided the drilling of
another exploratory well Is commenced under
an approved Plan of Operation within four
(4) months after the completion of said well.

Iii such event, the land not entitled w t?? In
participation shall not be eliminated from
the Unit Area so long as exploratory drilling:
operations are continued diligently with not
more than four (4) months tlmo elapsing
between the completion of one exploratory
well and the commencement of the next
exploratory well.

4.G With prior approval of the Supervisor,
a period of time In excess of four (i) months
may be allowed to elaose between tho com-
pletion of one well and the commencement
of the next well without the automatic elimi-
nation of nonpartlclpatlng acre-a.ge.

4.7 Unlti7ed lands proved productive by
drilling operations which serve to delay auto-
matic elimination of lands under this Article
IV shall be Incorporated Into a Participating
Area (or Areas) Ln tho same mnnner as such
lands would have been Incorporated In such
areas had such lands been proven productive
during the year preceding ce.ld fifth
anniversary.

4 8 In the event nonpartlclpatlng lands
are retained under this Agreement after the»
fifth anniversary of the Initial Participating
Area as a result of exploratory crlillng opera-
tions, all legal subdivisions or unitized land
(I.e., 40 acres by Government currey cr Us
nearest lot or tract equivalent in Instances
of Irregular Surveys), no part of which is

entitled to be within a Participating Area
Ehall be eliminated automatically as of the
121 day. or such later date as may be estab-
lished by the Supervisor, following the com-
pletion of the last well recognised as delaying
such automatic elimination beyond the fifth
anniversary cf the Initial Participating Area.
established under this Agreement.

artictx v

—

unitizedum and onrnzH)
SUBSTANCES

5.1 All land committed to this Agreement
shall constitute land referred to herein as
"Unitized Land". All gc-othermal resources
ln and produced from any and all formations
of the Unitized Land are unitized under the
terms of this agreement and herein are called
"Unitized Substances."

AKTTCX'S: VI tlNIT OrcXATCHt

C.l Is hereby designated as
Ur.lt Operator and by signature hereto as
Unit Operator ngrccs and consents to accept
tho duties and obligations of Unit Operator
for the discovery, development, production.
distribution r.t.d utilization of Unitized Sub-
stances as herein provided. Whenever refer-
ence is made herein to the Unit Operator,
such reference means tho Unit Operator act-
ing ln that capacity and not as du owner of
lnierest In Unitized Substances, and the term
"Working Interest Owner" when used herein
shall Include or refer to Unit Operator an the
owner of a Working interest when nuch an
Interest is owned by It.

ARTICTX VU RESIGNATION OB rr.MOVtL OF nNIT
OPERATO il

7.1 Prior to the establishment -of a Par-
ticipating Area, hereunder. Unit Operator
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BhnM have the right to resign. Such resigna-
tion shall not become effective so as to re-

lease Unit Operator Irom the. duties md
obligations of Unit Operator or terminal*
Unit Operators rlrtnti. or. such, for a period

of six id) month* nlt<r notice of Its Intention
to rnli:n has l><-«-n r.<-rvcd by Unit Operator
on all Working Inlpror.t Ownrrs and the Bu*
pcrvlr.or. imr until all well", lln-n drilled here-

under arc placed In c\ rails factory condition
for suspension or abandonment whichever
Is required i>y tho Supervisor, unleas a new
Unit Opcrnlor rhnll Imvc been selected and
approved and shall hrvvc taken over nod
rv.Mimccl the duties and obligations of Unit
Operator prior to the expiration of said

period.
7.2 After the establishment of ft Participat-

ing Area hereunder Unit Operator shall hsve

the right to resign 1 rt Ihc rharihef ZiVd filibjgSt

to the limitations provided In 7.1 above.
7.3 The Unit Operator may. upon def.-iult

or falluro In the performance of Its duties or

obllcatlonr, hereunder. be subject to removal
by tho same percentage vote of the owners
of Working Interests as herein provided for

the selection of a new Unit Operator. Such
removal shall be effective upon notice thereof
to the Supervisor.

7.4 The resignation or removal of Unit
Operator under this Arrrecmcnt shall not ter-

minate 1L3 right, title, or Interest aa the-

ovmtr of a Working Interest or other In-

terest In Unitized Substances, but upon th«
resignation or removal of Unit Operator be.
coming effective, such Unit Operator shtUl

deliver pos%e.->slon of all veils, equipment,
material, and appurtenances used In con-
ducting the udII operations to the new duly
qualified successor Unit Operator or. If no
such new unit operator Is elected, to tho
common, aecnt appointed to represent the
Working Interest Owners In any action ts'ceu

hereunder to be used for the purpose of con-
ducting operations hereunder.

7.5 In all Instances of resignation or re-
moval, until a successor Unit Operator ts

selected and approved as hereinafter pro-
vided, tho Working Interest Owners shall be
Jointly responsible for performance of the
duties and oblhratlons of Unit Operator. E.nd

shall not later than 30 days before such
resignation or removal becomes effective ap-
point & common agent to represent them
In. any action to bo taken hereunder.

7.6 The resignation of Unit Operator shsUl

not release Unit Operator from any liability

Tor any default by It hereunder occurring
prior to the effective date of Its resignation.

AT.TTCU: Tffl SUCCESSOR UNIT OPERATOR:

8.1 If. prior to tho establishment of a Par-
ticipating Area hereunder, the Unit Operator
shall rcsicn as Operator, or shall be removed
aa provided In Article VTI. a successor Unit
Operas.. >r may be selected by vote of the own-
ers of c majority of the Working Interests

In Unitized Substances, based on their re-
spective- shnres. on an acreage basis. In tha
Unitized Land.
82 If. after the establishment of ft Par-

ticipating Area hereunder, tho Unit Operator
shall resitzn as Unit Operator, or shall bo re-

moved as provided In Article VII, n successor
Unit Operator may be selected by vote of ths

owners of a majority of the Working InteresU
In Unitized Substance*, based on their re-

rpectlvo shares, on a participating ncrea-rto

basts. Provided, that. If a majority but lest

than CO percent of the Worklnc Interest In

tho Participating Lands is owned by the

party to this agreement, a concurring vote of

onft or more additional Working Interest

Owners owning 10 percent or more of tho

Working Interest In the participating land
6ha!l bo required to cried » new Unit Op-
erator.

8 3 The f election of a successor Unit

Operator shall not become effective until

(a) "The Unit Operator 60 selected shall

accept to writing the duties. obllrratloos and
responsibilities of the Unit Operator, and

(b) The selection shall liave been approved
by the Supervisor.

8.4 IT no successor Unit Operator ts ^-elected

ftnd qualified as herein provided, the Director
at htj election may declare this Agreement
terminated.

AXrtCtX EC—ftCCOtTMrTNG rROVISlONS AT«T> TIWTr
OPCHATTNC ACRrEltrirr

9.1 Costs attd expenses incurred by Unit
Operator In conducting unit ojwr-atlons

hereunder shall be paid n_nd nnportioucd
among and borne by the owners of Working.
Interests; all in accordance with the .agree-

ment or agreement,'; entered Into by and
between the Unit Operator find the owners
of Working- Interests, whether one or more,
separately or collectively.

9.2 Any agreement or agreements entered
Into between the Working Interest Owners
and th» Unit Operator r_s provided In this
Article, whether ov.e or more, arc herein re-
ferred to aa the "Unit Operating Agreement".

9.3 The Unit Operating Agreement shall
provide the manner in which the Working
Interest Owners shall be entitled to receive
their respective share of trie benefits accruing
hereto In conformity with their underlying
operating egTeements. Iease3. or other con-
tracts, find such other rights and obllcratlons.

as between Unit Operator and the Working
Interest Owners.

9.4 Neither the Unit Operating Agreement
nor any amendment thereto shall be deemed
either to modify any of the terms and con-
ditions of this Agreement or to relieve the
Unit Operator of any rlzht or obligation
established under this Airrectr.cnt.

9.5 In ease of any inconsistency or conflict
b-5tv?een this Agreement and the Unit Operat-
ing Agreement, this AgToemen*. shall z~~crn.

8.6 Three true copies cf any Unit Operat-
ing Agreement executed pursuant to this
Article IX shall be filed with the Supervisor
prior to approval of this Agreement,

ixnoc x—fcieirrs and oblicatiovs or xmrr
OFTEATCS

10.1 The right. prlviicTe. and duty of ex-
ercising any and all rights of tl. parties
hereto v.hlch are necessary or convenient for
prospecting, producing, distributing or uti-
lizing Unitized Substances are hereby dele-
gated to 3nd shall ba exercised bv :hc Unit
Operator as provided in this Agreement in
accordance with a Plan cf Operations ap-
proved by the Supervisor.

10.2 Upon request by Cr.it Operator, ac-
ceptable evidence of title to geotherrnal re-
sources Interests 1n tho Unitized Land ihall
ba deposited with the Unit Operator, and
together with this Agr?ement shall consti-
tute and define the rights,' privileges, end
obligations of Unit Operator.

3 0.3 Nothing In this A.-rccmcnt shall be
construed to transfer title to any land or
to any lease or operating agreement, it beir.g

tmderstood that the Unit Operator, in lus

capacity aa Unit Operator shall exercise the
rights of possession and uso vested In the
parties hereto only for the purposes speci-
fied Jn this Agreement.

10.4 The Unit Operator shall tr-.ke such
measures as the Supervisor deems appro-
priate and adequate to prevent dra'.::.-. ?e of
Unitized Substances from Unitized Le.'.-.d bv
wells on land net subject to this Agreement.

10 5 The Director Is hereby vested with au-
thority to niter or modify from Jln-.e to time.
In his dh-cretlon. the rate of prO'.peetlng and
development and tho quantity and rate of
production under this Agreement.

ACTKXT. T3—rt>K or C?OMTON
11.1 Concurrently with the submission of

thl* Agreement for approval. Unit Operator
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shall submit an acceptable InlttM of
O ix-ml Ion. Said plan r.hnll be sun conv and
ndcniimo as tho Supervisor mnv <l- ino
to be ncccr.r.nry for timely exploration and/
or development nnd to lnsum proper pro-
tection of '.lie environment and conservation
of the natural resourrC3 of the Unit Area.

1 1J2 Trlr.r to the expiration of the lnltiM
Plan of Operation, or i\ny siih'j-qurnt Plan
of Opcrntlon. Unit Operator cnnll submit for
Approval of the Supervisor nn nceeptnble
Mibsequcnt Plnn of Operation |i-r the Unit
Area which, when npproved bv the Super-
visor, shall constitute the cxpJorntory nnd/
or development drilling nnd o7>err\i!nr; obli-
gations of Unit Operators under this Agree-
ment for the period speclP.cd therein.

113 Any plnn of Operation submitted,
hereunder shrill

(a) Specify the number nnd location* of
any well3 to be drilled nnd the proposed
order nnd time for such drilling, nnd

(b) To the extent practicable, sueclfy the
opcratine; practices recorded p-s necessary nnd
ndvisable fcr proper conservation of natural
resources nnd protection of the environment
In compliance with section 1.1.

11.4 The Plan of Operation submitted
concurrently with this Arreement for ap-
proval shall prescribe that within six (6)
months after the eiTectlve date hereof, the
Unit Operator shall begin to drill an ade-
quate test well at a location approved by the
Supervisor, unless on such effective date a
well Is being drilled conformably with the
terms, hereof, and thereafter continue such
drilling diligently until the
formation has been tested or until at a lesser
depth unitized substances shall be dis-
covered which can be produced In paying
quantities (I.e., quantities sufficient to
repay the costs of drilling, completing, and
producing operations, with a reasonable
prof.t) or the Unit Operator shall at any time
establish to the satisfaction of the Sr.tjer-
v.sor that further drilling of said well would
be unwarranted or Impracticable, provided.
however, that Unit Operator shall not In ony
event be required to drill laid well to a depth,
In excess of feet.

11.5 The initial Plan of Operation and /or
subsequent Plans of Operation submitted
under this article shall provide that the Unit
Operator shall Initiate a continuous drilling
program providing for drilling cf no less than
one well at a time, and allowing no mere than
six (G) months time to elapse between com-
pletion of one well and the beginning of the
next well, until f*. well capable of producing
Unitized Substances in paying quantities is

completed to the satisfaction of the Super-
visor or until it Is reasonably proved that
the Unitlred Land Is incapable of producing
Unitized Substances In paying quantities in
the formations drilled under this Agreement.

11.6 When warranted by unforeseen cir-
cumstances, the Supervisor may errant a r.ln-

gle extension of any or all of the critical elates

for exploratory drilling operations cited in
tho Initial or subsequent Plans of: Operation.
No such extension shall exceed a period of
four (•!) months for each well, required by
tho Initial Plan of Operation.

11.7 Until there is actual production of
Unitized Substances', tho failure of Unit
Operator to timely drill any of the wells pro-
vided for In Plans of Operation required
under this Article XI or to timely submit nu
acceptable subsequent Plan of Operations,
shall. aft«% r notice cf default or notice of pro-
spective default to Unit Operator by tho
Supervisor and cf'.er failure cf U:-..t Operator
to remcd7 any actual default within a rea-
sonable tlrr.o (r.s determined by the : upcr-
-?:.-.ori, result la automatic t?r--..-.-.t:c n of
this A~rcerr.cr.t cfect'.ve as of the date of tho
Cofault, 63 determined by the Su- .-vi- r.

11.3 L'cpaxito Pimm of Operations may bo
rubmlttcd for «cparate productive tones.

imbject to the approval of the Supervisor.

Also suhject to tho approval of tho Super-
visor. Plnm of Operation Phnll bo modi;'.--'

or supplemented when r.erT-ary to roee*

chances In conditions or to protect the In-

terest of all parties to thlo Agreement.

articlx xu—PArmcirATiNrc AnrAS

12.1 Prior to the commencement of produc-
tion of Unitized Substances, the Unit Oper-
ator r.hnll submit for approval by the SliDcr-
vlsnr a dtiiedtile (or schedules) of r.ll land
then regarded ni rrr.vnnably proved to be
productive from a pool or deposit discovered
or developed; nil lnndr. In raid schedule fcr

schedules), on npproval of tho Supervisor,
will constitute a Participating Area, for

Arr-ns) eiTectlve as of the date production

commences or the ctTectlvo date or thin Unit
Agreement, whichever In later. Said Gchedulo
(or schedules) shnll nlso set forth the per-

centage of Unttl.rd Substances to be nllo-

cated. cs herein provided, to ench tract In the
Participating Area (or Areas) bo established
and shall govern the allocation of production
commencing with the effective date of tho
Participating Area.

12.2 A separate Participating Area shall be
established for each separate pool or deposit
of Unitized Substances or for any group
thereof which Is produced as a single pool or
deposit and any two or more Participating
Areas so established may be combined into
one. on approval of the Supervisor. The effec-

tive date of any Participating Area crtab-
lished after the commencement of actual
production of Unitized Substances shall De

"the first of the month in which Is obtained
the knowledge or information on which the
establishment of said Participating Area is

based, unless a more appropriate effective

date Is proposed by the Unit Operator and
approved by the Supervisor.

12 n Any Participating Area for Areas)
established under 12.1 or 12.2 above shall,

subject to the approval of the Supervisor, be
revised from time to time to lnciurie addi-
tional land then regarded ns reasonably
proved to be productive from the pool or de-
posit for which the Participating Area was
established or to Include lands necessary to

unit operations, or to exclude land then re-
garded as reasonably proved net to be pro-
ductive from the pool or deposit for which
the Participating Area was established cr to
exclude land not necessary to unit operation."?

and the schedule (or schedules ) of allocation
perccntr.rcs shall be revised accordingly.

12.4 Subject to the limitation cited In 12 i

hereof, the effective date of any revision of a
Participating Area established under Articles
12.1 or 12.2 shall be the first of the month in
which is obtained the knowledge or Informa-
tion on which such revision is predicated,
provided, however, that a more appropriate
effective date mav be used If Justified by the
Unit Operator and approved by the Super-
visor.

32.5 No laud shnll be excluded from-a Par-
ticipating Area on account of depletion of
tho Unitized Substances, excent that any
Participating Area established under the pro-
visions of this Article XII shall terminate
automatically whenever all operations r.ro

abandoned in the pool or deposit for which
the Participating Area was established.

12. C Nothing herein contained shnll bo
construed as requiring any retroactive ad-
justment for production ohtaitieJ prior to

the etlcctlve date of the revision of a Partici-
pating Area.

ARTICLE Xin ALLOCATION' Or CNrTTZED
SUBSTANCES

23.1 All Unitized Substances prcduced
from a Participating Area, established under
tiiia A -reernent, anall !>> deemed to be ; ro-

duced equally on an ncrea.-o basis from tho

ooveral tracts of Unitized Land within ib«
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Participating Are* established for ruch
production.

23 2 For the purpose of determining any
benefits accruing ur.ccr this Agreement, c^ca
Trxct of Dul'ilrrd Lir.d sh.^i have aj i'Xratcd to

It such percentage or said production as the

number of acres In the True". Included In the
Participating Area bcirs to the total number
of seres of Unitized Land In said Participat-

ing Area.
13.3 Allocation of production hereunder

fcr purposes other than 'or settlement of tlie

rovalty obligations of the respective Work-
ing Interest Owners, shall be on the basis
prescribed In the Unit Operating Acrcemeut
whether In conformity with the basis of
Allocation set forth above or otherwise.

13.4 The Unitized Substances produced
from a P.ift!e!paUn; Area shall be nllociUt'd

as provided herein regardless of whether any
•«-eUs are drilled on any particular part or
tract of said Participating Area.

ARTICIX XTY REUrKQnSHMENT Or LEASES

14.1 Pursuant to the provisions of the Fed-
eral leases

- and 43 CFR 3244.1. a lessee of
record shall, subject to the provisions of the
Unit Operating Agreement, have the right
to relinquish any of Us Interests In leases
committed hereto. In whole or In part; pro-
tided, that no relinquishment shall be made
of Interests In land within a Participating
Area without the prior approval of the
Director.

14.2 A Working Interest Owner may exer-
cise the right to surrender, when such right
Is vested In it by any non-Pedcral lease, sub-
lease, or operatic" agreement, provided that
each party who will or might acquire the
Working Interest In such lease by such sur-
render or by forfeiture Is bound by the terms
of this Agreement, and further provided that
no relinquishment shall be made of such
land within a Participating Area without the
prior WTltten consent of the non-Federal
Lessor.

14J IT as the result of relinquishment,
surrender, or forfeiture the Working Inter-
ests become vested In the fee owner or lessor

Of the Unltlred Substances, such owner may:
(1) Accept thote Working Interest rights

and obligations subject to this Agreement
and the Unit Operating Agreement: or

(2) Lease the portion of such land as Is

Included In a Participating Area established
hereunder, subject to this Agreement und the
Unit Operating Agreement; and provide for
the Independent operation of nny part of
euch ! d that is not then Included within a
Participating Area established hereunder.

14.4 If the fee owner or lessor of the
•Unitized Substances docs not. (1) accept the
Working Interest rights and obligations FUb-
Jcct to this Agreement and the Unit Operat-
ing Agreement, or (2) lease such lands as
provided in 14 -3 Bbovc within six (61 months
after the relinquished, surrendered, or for-

feited Working Interest becomes vested In

said fee owner or lessor, the Working In-
terest benefits and obligations accruing to
such land v dcr this Agreement and the
Unit Operating Agreement shall be shared by
the owners of the remaining unitized Work-
ing Interests In accordance with thctr respec-
tive Working Interest ownerships, and .such

owners of Working Interests r.hall compcu-
eato the fee owner cr lessor of Unitized Sub-
atanee-s In such lands by paying sums equal
to the rentals, minimum royalties, and royal-
tics applicable to such lAnd_i under the lcuso

or leases hi efloct when the Working Inter-
enti wcro relinquished, surrendered, or for-
feited^

K.5 Subject to the provisions of 144
above, in appropriate accounting and rattle—

meiit thall be tr.ruie lor all benefits accruing
to or payments and expenditures made or in-

curred on behalf of any nirrendered or for-

feited Working Interest stibwqucnt to the
date of surrencer or forfeiture, and payment
of any moneys round to be owing by such an
account*::;: sh.-ll be mrtda as between the
parties ft.tnin ihlrty (:!0) Jays.

14.6 In the event no Unit Operating Agree-
ment is in existence and a mutually accept-
able ngrccment cannot be consummated be-
twecu the preper parties, the Supervisor may
prescribe such reasonable and equitable con-
ditions of rurreoment as he deems warranted
under the circumstances.

14.7 The exercise of any right 'vested in a
Wo; king Interest Owner to reassign Mirh
Working Interest to the party from whom
obtained shall i>c subject to the same condi-
tions as set forth in this Article XIV In re-
gard to the exercise of a right to surrender.

ATlTICI.E XV—rtE.NTAIJ AND I41NIMDM HOYALTrES

15.1 Any unitized lease on non-Federal

'

land containing provisions which would
terminate such lease unless drilling oper-
ations are commenced upon, the land cov-
ered thereby within the tune therein speci-
fied or rentals are paid for the privilege of
deferring sucri drilling operations, the rent-
als required thereby shall, notwithstanding
any other provisions of this Agreement, be
deemed to accrue as to the portion cf the
lease not Included within a, Participating
Area and become payable during the term

'

thereor as extended by this Agreement, and
until the required drillings are commenced
upon the land covered thereby.

15 2 Rentals are payable on Federal leases
on or before the anniversary date of each
lease year; minimum royalties accrue from
the anniversary date of each lease year and
tire payable at the end of the lease year.

15.3 Begtr-ring with the lease year com-
mencing on or niter end for each
lease year thereafter, rental or minimum
royalty for lands of the United: States subject
to this Agreement sh.aU be made on the
following basts:

(a) An advance annual rental In the
amount prescribed in unitized Federal leases.
in no event creditable against production
royalties, shall be paid for each acre or frac-
tion thereof which is not within a Partici-
pating Area.

(b) A minimum royalty shall be charged
at the beginning of each lease year (such
minimum royalty to be due as of the last
day of the ica.se year and payable within
thirty (30) cinys thcrcaftor) . of S2 an acre or
fraction thereof, for all Unitized Acreage
within a Participating Area as of the be:- in-
ning of the lease year. If there is production
during the lease year the dehcit. if say,
between the; actual royally paid and tiio
minimum royalty prescribed herein chall bo
paid.

15 4 Iicntal or minimum royalties due on
leases committed hereto shr.il be paid by
Working Interest Owners responsible there-
for under existing contracts, laws, and regu-
lations, or by the Unit Operator.

15.5 Settlement fcr royalty interest shall
bo made by Working Interest Owners re-
sponsible therefor under existing contracts,
lows, and rcrrulaticits. or bv the Unit Oper-
ator, on or before the last day of each n
for Unitized Substances produced during the
preceding cal-endar month.

15 r. Royalty cue the United States Khali
bo computed as provided In the operating
regulations ana paid in value n_s to nil Unit-
ized Substances on the basis of the amounts
tncreof ailocnted to unitlrwd Federal land
as provided herein nt the royalty rate or rr.ten
•pecuied in the respective Federal leases.

15.7 Nbthlnu herein contained rhr.ll op-
erate to relieve the lessees < r n-iv land from
their respective lca-.o obll-nilonn for tho
payment of any rental, minimum royalty, or
loyalty duo under their lca*e«.





ARTICLE XVT OrrT.ATTONS OH
NONPAETICTPATJI.'C UMD

T6.I Any party hereto owning or control-
ling the Working Inter'";!. In mf Unitized•

Land havlnrj thereon a rccular well loci;lon
may, with the approval of the Supervisor and
at such party's .sole rlr-K, co;t->, and expense,
drill a well to tc-^t any formation of depor.it

for which a Participating Area has not been
established or to test any formation or de-
posit for which a Participating Area has been
established If such location Is not within
r.riid Participating Area, unics within 30
cinys of receipt of notice from raid party of
hts Intention to drill the well, the Unit
Operator elects and commences to drill such
a v.e'.l In like manner as other wells are
drilled by the Unit Operator under this

Agreement,
1G.2 If nr.y veil drilled by a Working In-

terest Owner other than the Unit Operator
proves that the land upon which said well
Is situated may properly be Included la a
Participating Area, such Participating Area
Shall be established or enlarged as provided
In this Agreement and the well shall there- ,

after be operated by the Unit Operator In
accordance with the terms of tnls Agreement
and th<? Unit Operating Agreement.

ARTICLE XVn LEASE'l AND CONTRACTS
CO.VroSMXD AND EXTIMDU1

17.1 The terms, conditions, and provisions
of all leases. subleases, and other contracts
relating to exploration, drilling, develop-
ment, or utilization of geothermal resources
on lands committed to this Arrecment. are
hereby expressly modified and amended cr.iy

to the extent necessary to make the stme
conform to the provisions hereof, otherwise'
said leases, subleases, and contracts shall
remain In full force and effect.

17.2 The parties hereto consent that the
Secretary shall, by his approval hereof, mod-
ify and amend the Federal leases committed
hereto and the regulations in respect thereto
to the extent necessary to conform said
leases and regulations to the provlsloias of
this Agreement.

17 3 Tne development and/or operation of
lands subject to this Agreement under the
terms hereof shall be deemed full perform-
ance of any obligations for development and
operation with respect to each and every
separately owned tract subject to this Agree-
ment, regardless of whether there La any
development of any particular tract of the
Unit Area.

17.4 Drilling and/or producing operations
performed hereunder upon any iract of Uni-
tized Lands will be accepted and deemed to
be performed upon and for the benefit of
each and every tract of Unitized LinJ.

17.1) Suspension of operations and/or pro-
duction on all Unitized Lands pursuant to
direction or consent of the Secretary or hts
duly authorized representative shall Ik>

deemed to constitute such suspension pur-
suant to such direction or consent as to
each and every trnct of Unitized Land. A
suspension of operations and/or production
L::. .ted to specified lands shall bo applicable
only to such lands.

17 C Subject to the provisions of Art Icle XV
hereof and 17.10 of tills Article, rath lease.

sublease, or contract relating to the explora-
tion, drilling, development, or utilization of
geothermal rcsource:i of lands other than
those of the United Slater committed to this
Agreement. Is hereby extended beyond any
such term ro provided therein so thnt it

shall txi continued for and during the \ct..i

of this Agreement.
17.7 Subject to the lease renewal and r I

readjustment provision of the Act, any Fed-
eral les.'.o commltud hereto may. as to tii#

Unttiz-cd IxvnriA, be continued for tbo term

to provided therein, or as extended by law.
This subsection shall not operate to extend
any lease or portion thereof us to lands ex-
cluded from the Unit Area by the contrac-
tion thereof.

17.0 Each sublease or contract relating to
the operations and development of Unitized
Substances from lands of the United States
committed to this Agreement shall be con-
tinued In force and effect lor and during
the term of the underlying lease.

17.9 Any Federal lease heretofore or here-
after committed to any such unit plan em-
bracing lands that arc In part within and In
part' outside of the area covered by any such
plan shall be segregated into separate leases
as to the lands committed and the lands riot
committed as of the effective date of
unitization.

17.10 In the absence of any specific lease
provision to the contrary, any lease, other
than a Federal lease, having only a portion
of Us land committed hereto shall be segre-
gated as to the portion committed and the
portion not committed, and the provisions
of such lease shall apply separately to such
segregated portions commencing as of the
effective date hereof. In the event any such

,
lease provides lor a lump-sum rental pay-
ment, such payment shall be prorated be-
tween the portions so segregated in propor-
tion to the acreage of the respective tracts.

17.11 Upon termination of this Agree-
ment, the leases covered hereby may be
maintained and continued in force and effect
In accordance with the terms, provisions.
and conditions of the Act, the lease or leases,
and amendments thereto.

ARTICLE XV1II—EFFECTIVE 1>A1E AND TERM

18.1 Tills Agreement shall become effective
upon approval by the Secretary or his duly
authorized representative and shall termi-
nate five (6) years from said effective date
unless,

(a) Such date of expiration is extended
by the Director, or

(b) Unitized Substances are produced or
Utilized in commercial quantities m which
event this Agreement shall continue for so
long as Unitized Substance: arc produced or
utilized in commercial quantities, or

(c) This Agreement is terminated prior to
the end of said five (5) year period as here-
tofore provided.

18.2 This Agreement may be terminated at
any time by the owners of a majority of the
Working Interests, on an acreage basis, with
the approval of ihe Supervisor. Notice of any
such approval shall be given by the Unit
Operator to all parties hereto.

ARTICLE XIX APPEARANCES

19.1 Unit Operator shall, after notice to
other parties affected, have the right to ap-
pear for and on behalf of any and all Interests
affected hereby before the Department of the
Interior, and to uppcnl from decisions, orders
or rulings issued under the rej ulatl .of
6aid Department, or to apply for relief fri

any of : aid regulations or in any proccedli
relative to operations before the Department
of the Interior or any other legally consti-
tuted authority: Provided, however, That
any interested parties shall also have the
right, at Its own expenses, to be heard in any
such proceeding.

ARTICLE XX—NO V ' 1VI.R OF CERTAIN RIGHTS

20.1 Nothing contained In this Agreement
shall be construed as a waiver by any party
hereto of the right to a sert any legal or con-
stitutional right or defense pertainli r to the
validity or invalidity of any law of the State
Wherein lands subject to this Agreement arc
located, or of the United States, or regula-
tions lstiued thereunder, in any way affecting
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such party or 03 a waiver by any such party
of any right beyond his or its authority to
waive.

ARTICLE XXI UNAVOIDABLE DELAY

21.1 The obligations imposed by this Agree-
ment requiring; Unit Operator to commence
or continue drilling or to produce or utilize

Unitized Substances from any of the land
covered by this Agreement, shall be sus-
pended while, but only so . long as, Unit
Operator, despite tho exercise of due L..re

and diligence, is prevented .from complying
with such obligations, in whole or In part,
by strikes. Acts of God, Federal or other ap-
pllcable law. Federal or other authorized
governmental agencies, unavoidable acci-
dents, uncontrollable delays in transporta-
tion, Inability to obtain necessary materials
in open market, or other matters beyond the
reasonable, control of Unit Operator, whether
similar to matters herein enumerated or not.

21.2 No unit obligation which is suspended
under this section than become due less than
thirty (30) days alter it has been determined
that the suspension is no longer applicable.

21.3 Determination of creditable "Unavoid-
able Delay" time shall be made by the Unit
Operator subject to approval of the Super-
visor.

ARTICLE XXII POSTPONEMENT OF
OBLIGATIONS

22.1 Notwithstanding nny other provisions
of this Agreement, the Director, on his own
Initiative or upon appropriate Justification
by Unit Operator, may postpone any obliga-
tion established by and under this Agree-
ment to commence or continue drilling or to

operate on or produce Unitized Substances
from lands covered by this Agreement when
in his Judgement, circumstances warrant
such action.

ARTICLE XXIII NONDISCRIMINATION

23.1 In connection with the performance
of work under tills Agreement, the Operator
agrees to comply with all of the provisions
of section 202 (1) to (7) inclusive, of Execu-
tive Order 112-iO (30 F.R. 12310), as ami i I

by Executive Order 11375 (32 F.R. 14303),
which are hereby Incorporated by reference
In this Agreement.

ARTICLE XXIV COUNTEP.PARTS

24.1 This Agreement may be executed in
any number of counterparts no one of which
needs to be executed by all parties, or may
be ratified or consented to by separate in-
struments In writing specifically referring
hereto, and shall be binding upon all

parties who have executed such a counter-
part, ratification or consent hereto, with the
same force and cfiect as if all such parties
had signed the same document.

ARTICLE XXV SUBSEQUENT JOINDER

25.1 If the owner, of any substantial in-
terest In geot hernial resources under a tract
within the Unit Area fails or refuses to sub-
scribe cr consent to this Agreement, the
owner of the Working Interest in that tract
may withdraw said trai '. from this Agreement
by written notice delivered to the Supervisor
and the Unit Operator prior to the approval
of tills Agreement by the Supervisor.

25 2 Any geothermal resources Interests

In lands within the Unit Area not committed
hereto prior to approval of tills Agreement
may thereafter he committed by the owner
or owners thereof subscribing or consenting
to tills Agreement, and. if Die Interest Is a
Working Interest, by the owner of such In-

terest also subscribing to the Unit Operat-
ing Agreement.

25.3 After operations are commenced here-

under, the right of subsequent Joinder, as
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provided In thLs Article XXV*. by a working
Interest Owner is subject to such require-
ments or approvals, if any, pertaining to
such Joinder, as may be provided for in
the Unit Operating Agreement. Joinder to
wlie Unit Agreement by a Working Interest
Owner, at any time, must be accompanied
by appropriate Joinder to the Unit Operat-
ing Agreement, If more than one committed
Working Interest Owner Is Involved. In order
for the interest to be regarded as committed
to this Unit Agreement.

25.4 After final approval hereof. Joinder by
a nonworklng interest owner must be con-
sented to In writing by the Working Interc: t

Owner committed hereto and responsible fcr
the payment of any benefits that may accrue
hereunder In behalf of such nonworklng in-
terest. A nonworking Interest may not be
committed to this Agreement unless the cor-
responding Working Interest Is committed
hereto.

25.5 Except as may otherwise herein be
provided, subsequent Joinders to this Agree-
ment shall be elective as cf the first, day of
the month following the filing with the
Supervisor of duly executed counterparts
of all or any papers necessary to establi h
effective commitment of any tract to this
Agreement unless objection to such Joinder
is duly made within sixty (GO) days by the
Supervisor.

ARTICLE XXVI-—COVENANTS RUN WITH
> THE LAND

26.1 The covenants herein shall be con-
strued to be covenants running with the
land with respect to the interest of the
parties hereto and their successors in Interest
until tiiis Agreement terminates, and any
grant, transfer, or conveyance, of Interest
In land or leases subject hereto shall be
and hereby Is conditioned upon the assump-
tion of all privileges and obligations here-
under by th'- grantee, transferee, or other
successor In Interest.

2G.2 No assignment or transfer of any
Working Interest or other interest subject
hereto shall be binding upon Unit Operator
until the first dav of the calendar month
after Unit Operator is furnished with the
original, photostatic, or certified copy of

the Instrument of transfer.

ARTICLE XXVn NOTICES

27.1 All notices, demands or statements re-

quired hereunder to be given or iendered
to the parties hereto shall be deemed fully

given if given in writing and personally
delivered to the party or sent by p<_ iid

registered or ccrtliied mail, addressed to such
party or parties at their respective addresses
set forth In connection with the signatures
hereto or to thj ratification or c;.: em
hereof or to such other address as any such
party may have furnished In writing to party
sending the notice, demand or statement.

ARTICLE XXVIII LOSS OP TITLE

20.1 In the event title to any tract of

Unitized Land shall fail and the true owner
cannot be Induced to Join In this Agreement,
such tract shall be automatically regarded
as not committed hereto and there shall be

such readjustment of future cosls and i el e-

fits as may be required on account of the
loss of such title.

'23.2 In the event of a dispute as to title

as to any royalty, Working Interest, or other
Interests subject hereto, payment or delivery

on account thereof may be withheld without
liability for interest until the dl putt Is

finally settled: Provided, That, a-s to Federal
land or leases, no payments of funds due
the United Stat< i i ball be withheld, but
such funds shall be deposited as directed ' ?

the Supei visor to bo held as unearned money
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Z50SO RULES AND REGULATIONS

pending final settlement of tho title dtrrpute,
»nd then applied rat earned or returned la
accordance wllli ouch fliuil settlement.

AXTrCT.K XXJX TAXES

29.1 Tho Working Interest Owners shall
render and pay lor their accounts and the
accounts of the owners of nnnworklni; In-
terests all valid taxes on or measured by
the Unitized Substances in and ur.dcr or
that may be produced, gathered, and sold
or Utilized from the land subject to this
Agreement after the effective date hereof.

23.3 The Working Interest Owners on
e*ch tract may charge a proper proportion
of tho taxes paid under 23.1 hereof to the
owners of uonworkinrr interests Ln said tract,

GntS may rc-diice the allocated share of each
royalty owner for taxe3 so paid. No taxes shall
b* charged, to the United Stales or the State
of or to any lessor who has a
contract with his lessee which requires the
lessee to pay such taxes.

ARTICLE XXX nELJVTION Or TART1E3

30.1 It la expressly agreed that the rela-
tion of the parties hereto 13 that of inde-
pendent contractors and nothing in this
Agreement contained, exprev-ed, or Implied,
cor *ny operations conducted hereunder,
ahftU create or ho deemed to have created

§ 271.13 Sample form of Exhibit A of unit

Exhibit A—Big Vapor Unit ARrA. T.
R. 1

a partnership or &.-r-.oelntlon betTreets th*
parties hereto or any of them.

axticuc xxxi—sjTCTAt. rrorttAi. ltass frrrnnjf
TIONJ AKD/08 CONDmoNS

31.1 Nothing in thU Agreement shall mod-
ify special lease stipulations and/or condi-
tions nppllenoie to lands of trie United Slates.
No modlhcatlon of tho conditions necessary
to protect the lands or functions of lands
under the Jurisdiction of any Federal agency
Is authorized except with prior consent in
writing whereby the authorising o .Tic la! spec-
ifics the modlhcatlon permitted.
In witness whereof, the parties hereto havo

caused tht3 Agreement to be executed and
have set opposite their respective names tho
date of execution.

Witnesses:

Witnessed

Witnesses:

Unit operator (as
unit operator and
as worXlng Inter-
est owner)

By
Working Interest
Owners:

By
Other In te rest
Ownera:

agree • lenL

13 N., R. 10 W., M.DJM., California
W.
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APPENDIX C

Soils

The Kilbourne Hole-Potrillo Mountain proposed lease area contains 12

soil associations. These consist of: 1. Bluepoint-Yturbide, 2. Rough

Broken Land-Bluepoint-Caliza, 3. Mohave-Stellar, 4. Pintura-Berino-

Simona, 5. Coaque-Pintura, 6. Simona-Cacique, 7. Nickel -Tencee-Uelnorte,

8. Rockland-Rough Broken Land, 9. Rockland-Rough Broken Land, 10. Lava

Rockland, 11. Hondale-Mimbres-Bluepoint, and 12. Rickland-Lehmans.

1. Bluepoint-Yturbide Association

The Bluepoint-Yturbide Association covers a very small area on the

west side of the Rio Grande River just above the flood plain. (Illustra-

tion 19). It consists of gently sloping and undulating alluvial fans

and terraces. Dominant slopes range from 2 to 3 percent. Small steeper

sandy ridges and associated arroyos and drainages attain slopes of 10 to

15 percent. Deep sandy soils of this association are formed in alluvial

(water moved) and eolian (wind moved) sediments of mixed origin. Soils

of this association are very susceptible to wind erosion, and therefore,

due to the shifting soil material, sand dunes have developed around shrubs.

This area is dissected by numerous east-west drainages and arroyos of

varying size (16).

Vegetative cover is sparse. Plant species found in association

with these soils are: mesquite ( Pros opis juli flora) , fourwing saltbush

(MriPJjr*. cane s cens ), broom snakeweed (Gutierrezia sarothrae) , sand

dropseed (Sporobolus cryptandrus) , fluffgrass ( Trid ens pulchellus) and

many annual grasses and forbs (16).
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Land use of this area is mostly for homes ites and associated urban

uses. Maker et al . , (16) reports that these soils are generally well

adapted to this use even though they are sandy and erodible.

Bluepoint soils are the most widespread soils of this association

and are classed as loamy sand. They are found on gently sloping and

undulating alluvial fans with a slope of 1 to 5 percent. A surface

layer of light brown to light brownish-gray soil is characteristic of

this series with non-calcareous to weakly calcareous loamy sand or

sand. Subsurface light brown loamy sand and sand are at least five

feet deep. Isolated areas in this association contain a few pebbles

and gravel or a thin strata of gravelly loamy sand and sand while the

rest of these soils are non-gravelly. No calcareous accumulations occur

except for a thin coating on sand grains and pebbles. The permeability

of the Bluepoint soils is very rapid. The available water holding capacity

is low at 2.5 to 4 inches. Due to the sandiness of the soil, it has a

low shrink-swell potential (Table 4) (16).

The Bluepoint soils possess varying properties used in construction

activities. These soils are sandy and erode very easily. Therefore,

they are not recommended for topsoil, in exposed embankments in

reservoir construction, in locating highways, and in sanitary land fills.

However, these soils are suitable as a source of roadfill, for septic

tank filter fields, and for foundation support (Table 5) (16).

Yturbide soils occur on gravelly ridges and associated drainages

throughout this association. Maker, et a/L , (16) reports that the

surface consists of light brown weakly calcareous loamy sand or gravelly
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loamy sand. Gravelly loamy sand, loamy sand, and sand are found to a

depth of 5 feet or more from the surface. Gravel in this soil ranges

from 15 to 35 percent. A low available water holding capacity of 2.5

to 4 inches, a rapid permeability, and a low shrink-swell potential

are characteristic of this sandy soil (Table 4).

The Yturbide soils possess varying properties used in construction

activities. I his sandy soil is not recommended for use as topsoil, in

locating highways, in reservoir construction, and in sanitary landfills.

It is, however, good roadfill material, possesses only slight limita-

tions in septic tank drainage fields, and will support foundations

(Table 5).

Small isolated areas of Nickel soil, sand dunes, alluvial land,

and riverwash are present in this association. The crest of ridges

contain the Nickel soils. Sand dunes form around shrubs and consist

of fine loose sand. The riverwash is found in arroyo bottoms and is

composed of sand, gravel, and cobble (16j.

2. Rough Broken Land - Bluepoint - Caliza Association

The Rough Broken Land - Bluepoint - Caliza Association includes

the rough broken lands that follow the entire length of the Rio Grande

(Figure 19]. Slopes of up to 35 percent are found within the moderate

to steep areas dissected by many drainageways. These lands grade to

gently sloping fans and terraces as they approach the Rio Grande flood

plain. Gravel and coarse textured materials of mixed origin are found

in these alluvial fans associated with these soils (16).

The stand of vegetation in this association is sparse. Creosote





bush (Larrea tridentata) dominates with lesser amounts of mesquite,

soaptree yucca (Yucca elata), broom snakeweed, black grama (Bouteloua

eriopoda ) , mesa dropseed (Sporobolus flexuosus), fluffgrass, various

cacti (Opuntia spp) , and a number of annual forbs and grasses (16).

Rough Broken Land soils of this association occur on the steep and

rougher area dissected by many intermittent streams channels. The

slope of these lands range from 15 to 50 percent. The soils are widely

varying, shallow, alluvial sediments. The subsoils vary as widely as

the surface soils, consisting of soft or hard caliche layers or old

deposited layers of reddish brown sandy clay loam or clay loam. The

surface soils are gravelly, being classed as gravelly loam or gravelly

sandy loam. Bedrock may appear in isolated areas in mountainous and

hilly country. Active erosion is common in this soil association. No

other soil properties or engineering interpretations are available for

this soil (16).

Bluepoint soils of this association are found on the gentle sloping

alluvial fans. They have a slope that ranges from 1 to 10 percent.

Other information of the Bluepoint soils are described in association 1.

Caliza soils are found on gently sloping crests of narrow ridges

ranging in slope from 1 to 5 percent. Maker, et. al . (16) report that

the surface layer is a pinkish-gray, strongly calcareous, and very

gravelly sandy loam. The subsoils are pinkish white, \fery gravelly

sandy loam to a depth of 20 inches. Carbonates may range from none to

a nearly continuous weak cementation. The carbonates decrease with

depth and at 36 inches there is little or no sign of carbonates.
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Permeability of this soil is rapid. The available water holding

capacity is 2 inches. A low shrink-swell potential is characteristic

of this soil (Table 4).

The Caliza soils possess varying properties used in construction

activities. This soil is not recommended as a source of topsoil or

in the construction of reservoirs. However,- this soil may be used in

locating highways, if a binder is added; drainage fields for septic

tanks, with slight limitations; good bearing capacity for the support

of foundations; and used in sanitary landfills (Table 5).

Many other soils are found in this association in small isolated

areas. These soils are: Yturbide, Nickel, Pajarito, Upton, Tencee,

Dalian, and Arizo series in association with riverwash, arroyo bottoms,

and other miscellaneous soils. These soils are characteristically deep

gravelly loamy sands, deep sandy loams, shallow, and some contain hard

caliche (16).

3. Mohave-Stellar Association

The Mohave-Stellar Association is widely distributed and includes

the nearly level to gently sloping basin floors, drainageways , swales,

and lower parts of mountains (Figure 19). These soils are dominately

deep medium to fine textured soils, although some areas may vary. Soils

of this association have formed from old valley filled sediments of

mixed origin (16).

This association supports a fair cover of plant species. Maker,

et. aJL, (27) reports that these include tobosa ( Hi 1 aria mutica) , black

grama, burrograss ( Scleropogon brevifolius) , sand dropseed, poverty





threeawn (Aristida divaricata) , red threeawn (Aristida longiseta)

,

and small amounts of tarbush (Flourensia cernua) , mesquite, and

creosote bush.

A few scattered tracts of land in this association are used for

irrigation, while the rest of the land is grazed by livestock. Fair

yield in forage is obtained only under good management and average, or

above average rainfall.

The Mohave soils are extensively distributed in this association.

They are found in the gentle sloping foothills ranging from to 3 percent

A thin reddish-brown noncalcareous sandy clay loam is present on the

surface. Subsoils are reddish-brown clay loam with a few prominent

streaks and soft masses of lime in the lower part. The lower subsoils

are light reddish-brown, sandy clay loam or sandy loam with calcium

carbonate occurring in finely divided forms and as thin seams and

streaks. Some gravels may be found at depths of 4 to 6 feet. Perme-

ability of this soil is slow. It has a water holding capacity 6 to 7

inches. The shrink-swell potential is low (Table 4) (16).

The Mohave soils possess varying properties used in construction

activities. Septic tank drain fields are not recommended due to the

slow permeability of the soil. The first 6 to 8 inches of this soil

can be used as topsoil. Roadfill material, highway location, and

foundation support are marginal on this soil. However, these soils are

suitable for the construction of reservoirs when the soil is compacted

(Table 5).

The Stellar soils are as extensive as the Mohave soils, but occur





at slightly lower elevations. Stellar soils occur in very gently sloping

drainageways and swales, and on nearly level parts of the basin floor

areas with slopes of to 3 percent. The surface is composed of a thin

layer of pinkish-gray noncalcareous or calcareous sandy clay loam or clay

loam. Subsoils are thick reddish-brown clay or heavy clay loam that usually

contains seams and soft masses of lime in the lower parts (16). A light

reddish brown clay loam or gravelly clay loam with visible calcium

carbonate occurring in finely divided forms and as small soft masses

and seams are found in the substratum. Permeability of this soil is low.

This soil has an available water holding capacity of 6 to 7 inches. The

shrink-swell potential is moderate (Table 4).

Stellar soils possess varying properties used in construction activities,

The top 5 to 8 inches can be used for topsoil. This soil is not the best

for road fill or highway locations. A septic tank drainage field is not

advised for this soil because of the slow permeability. It is only fair

foundation support. Reservoirs can be built if the soil is compacted.

Stellar soils are favorable for use in sanitary land fills (Table 5).

Berino soils are coarse textured and have more permeable subsoils.

Slopes are from 0-3 percent. These soils are described as having a

thin layer of brown to reddish-brown noncalcareous sandy loam or loamy

sand over a thick reddish-brown sandy clay loam subsoil that commonly

contain threads and small soft masses of lime in the lower part (16).

Subsoils of 3 to 4 feet are described as pinkish-white sandy clay loam

with a high lime content. Moderate permeability, a 5 to 6 inch avail-

able water holding capacity and low shrink-swell potential are also
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characteristic of this soil (Table 4).

Berino soils possess varying properties used in construction

activities. This soil does not make a good topsoil. It is marginal

when used for roadfill and septic tank drainages fields. Foundation

support, highway location, reservoir construction with compaction,

and sanitary landfills are suitable uses on this soil (Table 5).

Reakor soils are found more commonly on the east side of the

Rio Grande. The lower basin floors are occupied by this soil with

slopes of 0-1 percent. The surface is composed of strongly calcareous

silt loam, loam, or clay loam. The underlying subsoil is a light brown

strongly calcareous light clay loam of about 24 inches. A light brown,

wery strongly calcareous, silty clay loam, or clay loam to a depth of

60 inches or more comprises the substratum. Below 2 feet, filaments

and small soft masses of lime occur. Moderate permeability, are usually

barren, but at times annuals and mesa dropseed are found in these

interdune areas (16).

Pintura soils are associated with the sand dunes and gently rolling

landscape. Maker, et. aJL , (16) report that the surface is composed of

loose, noncalcareous to weakly calcareous brown or reddish-brown fine

sand underlain by thick deposits of fine sand. Rapid permeability, an

available water holding capacity of 2.5 to 3 inches, and a low shrink-

swell potential are characteristic of this soil series (Table 4).

Pintura soils possess varying properties used in construction

activities. These soils are not suitable for topsoil, locating highways,

reservoir construction, or sanitary land fills. It can be considered

for use in roadfill material, drainage fields for septic tanks, and





good for foundation support if confined (16) (Table 5).

The nearly level to gently sloping interdune areas are occupied by

Berino soils. A discussion of these soils occurs in association 3.

Nearly level to very gently sloping landscapes are occupied by

Simona soils. These soils are the least extensive of the major soils

in the association (16). The surface soils are light brown calcareous

sandy loam or loamy sand. A pale brown fine sandy loam subsoil contains

angular caliche fragments. At less than 20 inches, white or pinkish-

white strongly cemented caliche occurs. Cementation is strong in the

first 12 inches and then decrease with depth. Other characteristics of

these soils are: rapid permeability, 1 to 3 inches of available water

holding capacity, and a low shrink-swell potential (Table 4).

Simona soils possess varying properties used in construction

activities. It is not suitable for topsoil, drainage field for septic

tanks, highway location, reservoir construction, or sanitary landfills.

It is suitable for roadfill and foundation support (Table 5) (16).

Some other soils are present in small portions. These are active

Duneland, Mohave, Bluepoint, Wink, and Akela soils.

5. Cacique-Pintura Association

The Cacique-Pintura Association is the largest soil association

in the proposed geothermal lease area (Figure 19). These soils are

found west of the Rio Grande in the southcentral portion of Dona Ana

County. This association is found on the upland plains with slope

gradients of less than 3 percent. A microrelief of sand dunes form

around shrubs of mesquite, ranging from about 3 to more than 8 feet
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in height. These soils are sandy sediments of mixed origin. Moderately

deep soils predominate this soil association although some shallow to

deep soils do occur. A 6 to 24 inch hard caliche underlies these soils

(16.).

This association is commonly used for grazing. Good management is

needed to prevent further deterioration from wind erosion.

Native vegetation is dominated by shrubs. Mesquite, fourwing

saltbush, soaptree yucca, and creosote bush dominate these soils. Black

grama, bush muhly (Muhlenbergia porteri ) . fluffgrass, and burrograss

may be found in limited quantities within this soil association. The

dunes contain the largest amount of vegetation while the interdunes

are barren or contain only annual forbs (16).

Cacique soils are the most extensive soils present in this association

They are found on nearly level to very gently sloping topography on the

plain of to 3 percent. Maker, et^ajh , (16) reports that a thin

reddish-brown sandy clay loam covers the surface. The calcareous

subsoil is composed of a few filaments and small soft masses of lime.

Hard caliche is present at 20 to 40 inches below the surface. Laminar

and hard caliche layers are usually confined to the upper 6 to 24 inches

of this horizon. Wind erosion has removed much of the surface horizon

of the Cacique soils, at least in the interdune areas. A soil within

this association that is similar to Cacique possesses similar color,

depth, and texture but differs in that it is calcareous from the

surface downward with no well developed subsoil. Cacique soils have

moderate permeability, a 3 to 5 inch available water holding capacity,
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and a low shrink-swell potential (Table 4).

The Cacique soils possess varying properties used in construction

activities. These soils are poorly suited for use as topsoil, roadfill

material, drainage fields for septic tanks, reservoir construction,

and sanitary landfills. However, it is suitable for building construction

and highway locations (Table 5).

Pintura soils are associated with sand dunes in the gently rolling

and duny areas. A discussion of these soils is found in association 4.

Wink soils are found in slight depressions ranging in slopes of

less than 3 percent. Surface soils are strongly calcareous. Subsoils

have rapid permeability and a soft caliche (16). A 2 to 3 inch available

water holding capacity is characteristic of Wink soils. This soil also

has a low shrink-swell potential (Table 4).

The Wink soils possess varying properties used in construction

activities. These soils show unfavorable uses as topsoil; drainage

fields for septic tanks; highway location, due to drifting sand; in

reservoir construction; and sanitary landfills. It can be used as

roadfill material and will support building construction (Table 5).

Other important soils in this association are: Dona Ana, Simona,

Jal, Cruces, and Berino series. Dona Ana soils are reddish-brown

calcareous sandy loams. Soft caliche is present at depths of 18 to

20 inches. Simona soils are discussed in association 4. Jal soils

are shallow and are underlain to a depth of less than 20 inches by

soft caliche. Cruces soils characteristically have sandy loam surface

soils, a sandy clay loam subsoil, and hard caliche at 12 to 20 inches

(16). Berino soils are mentioned in association 4.
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6. Simona-Cacique Association

The Simona-Cacique Association occurs on nearly level to very gently

sloping upland plains with a slope of no more than 3 percent. This

association is found north of the lava flow in the proposed geothermal

lease area(Figurel9). Most of the soils in this association are shallow,

although some moderate to deep soils occur. . These soils are underlain

by strongly cemented caliche. Sandy surface layers susceptible to wind

erosion are common. Even with loose sands of this association very few

sand dunes are present. These dunes rarely are over 3 feet high (16).

This association is used for grazing. No other extensive agricul-

tural practices exist in this soil association.

A fair vegetative cover is present in this soil association. Black

grama, mesa dropseed, fluffgrass, and burrograss are the main grasses

found on the soils. Shrubs of the area are: creosote bush, mesquite,

tarbush, broom snakeweed, and soaptree yucca. Maker, et. aj. , (16)

report that small swales and depressions may contain limited amounts of

tobosa grass. This soil association consists of pure stands of grass

(black grama), mixed stands of grass (black grama-mesa dropseed), and

grasses mixed with shrubs (black grama - soaptree yucca).

The most extensive soils in this association are Simona soils.

They occupy the nearly level to gently sloping uplands. A further

discussion of this soil series is found in association 4.

Cacique soils are found in very slight depressions that are nearly

level or very gently sloping. A further discussion of this soil series

is found in association 5.
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This association also contains small areas of Tonuco, Cruces,

Dona Ana, Pajarito, Berino, and Wink soils. The Tonuco soils are

coarse-textured soils underlain by hard caliche at depths of 6 to

20 inches. Cruces soils are characterized by a sandy surface, sandy

clay loam subsoils, and a hard caliche at 12 to 20 inches. Dona Ana

soils are reddish-brown calcareous sandy loam or loamy sand surface

soils with sandy clay loam subsoils. Dona Ana soils have a soft

caliche at 18 to 30 inches in depth. Pajarito soils are deep sandy

loams (16). Berino soils are discussed in association 3 and Wink

soils are discussed in association 5.

7. Nickel -Tencee-Delnorte Association

The Nickel -Tencee-Delnorte association is not an extensive soil

association in the proposed geothermal lease area (Figure 19). This

soil is found on the sparsely to stronglydissected areas adjacent

to the base of desert mountains and hills. Many intermittent streams

and arroyos originating in the adjacent mountains dissect this type.

The ridge crests, fans, and terraces of the lower areas have a slope

of 2 to 5 percent. The higher areas near the mountains have slopes

of up to 10 percent. Some ridges adjacent to arroyo bottoms exceed

10 percent. Gravelly or cobbly soils of mixed origin are found in

alluvial fans (16).

This area supports a sparse to fair cover of vegetation. Grasses

found in this association include: fluffgrass, black grama, mesa

dropseed, and small amounts of bush muhly, tobosa, poverty threeawn,

and red threeawn. Blue grama (Bouteloua gracilis) and sideoats grama
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(Bouteloua curtipendula) may be found at higher elevations near the

mountains (16). Dominant shrubs include creosote bush, broom snakeweed,

soaptree yucca, tarbush, and many species of cacti.

One of the most extensive soils of this association is the Nickel

series (16). These soils are characterized by a thin surface layer of

light-brown or light brownish-gray calcareous gravelly sandy loam and

light-brown gravelly or very gravelly loam subsoils. White, very gravelly

caliche shows up at depths of 15 to 25 inches and contains many hard

caliche fragments. It may be weakly cemented in the upper portion of the

soil profile. Nickel soils have a slope of to 10 percent, rapid

permeability, a 1 to 2 inch available water holding capacity, and a low

shrink-swell potential (Table 4).

The Nickel soils possess varying properties used in construction

activities. These soils do not make good topsoils due to their gravelly

nature. Subject to seepage these soils are not suited for reservoir

construction. They are, however, suited for roadfill material, drainage

fields for septic tanks, building construction, highway locations, and

sanitary landfills (Table 5).

Tencee soils are also found on gently to strongly sloping landscapes,

ranging from -10 percent. The surface layer of these soils are thin

light brown, calcareous, very gravelly loam, or very gravelly sandy loam.

Subsoils are pale brown, very limy, and very gravelly loam. This is

underlain with hard caliche, ranging in depth from 6 to 20 inches.

Cementation decreases with depth. Other characteristic of this soil

are: a rapid permeability, a 1 to 2 inch available water holding
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capacity, and a low shrink-swell potential (Table 4) (16).

The Tencee soils possess varying properties used in construction

activities. These soils are not recommended as topsoils, as drainage

fields for septic tanks, in reservoir construction, or sanitary landfills.

Roadfill material, supporting building construction, and highway location

are suitable uses of this soil series (Table 5) (16).

Delnorte soils are not as limy as the Tencee soils. The surface is

a light-brown calcareous, very gravelly loam, or very gravelly sandy loam,

over hard caliche. (16) This hard caliche is laminar and strongly cemented

in the first 6 to 12 inches and becomes less hard with depth. Other

characteristics of this soil series are: slopes of 0-10 percent, rapid

permeability, a 1 to 2 inch available water holding capacity, and a low

shrink-swell potential (Table 4).

Delnorte soils possess varying properties used in construction

activities. Activities not suitable for these soils are: topsoil,

drainage fields for septic tanks, reservoir construction, and sanitary

landfills. It is recommended for roadfill material, building construction,

and highway locations (Table 5).

There are a number of other soil series within this association.

They are: Upton, Terino, Sonorta, Pinaleno, Dona Ana, Aladdin, Turney,

Palian, and Arizo series. Upton and Terino soils are underlain by hard

caliche at less than 20 inches in depth. Upton soils do not contain

high amounts of gravel. Terino soils are thin with a light-colored,

noncalcareous, gravelly surface layer. Subsoils are very gravelly

sandy clay loam. Gently sloping landscapes contain Sonorta soils.
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The surface is composed of a thin layer of brown, noncalcareous

,

gravelly sandy loam. This is underlain by a reddish-brown gravelly

sandy clay loam subsoil. The substratum is very gravelly at depths

of 30 to 40 inches. Dona Ana soils are sandy with sandy clay loam

subsoils. These soils are underlain by soft caliche at depths of

18 to 30 inches. Pinaleno and Aladdin soils' are found along the

piedmont slopes on mountain fronts in association with igneous rocks

(16). These soils have noncalcareous, gravelly loamy sand, or

gravelly sandy loam surface soils. These soils are underlain by

moderately coarse to coarse-textured soils. Aladdin soils have dark

surface layers and less gravelly than the Pinaleno soils. Dalian

and Arizo soils are deep and very gravelly soils that occur on

alluvial fans and terraces adjacent to intermittent drainages. Dalian

soils are very limy throughout the upper 40 inches and Arizo soils are

not. Turney soils are calcareous sandy clay loam surface soils. Sub-

soils are soft or weakly cemented caliche at depths of 20 to 40 inches.

8. Rockland-Rough Broken Land Association

The Rockland-Rough Broken Land Association includes soils associated

with mountain ranges, isolated mountain peaks, ridges, and hills

(Figure 4). These soils are found on steep to very steep slopes ranging

fromlOto 75 percent. The soils are characteristically shallow and

rocky with numerous exposures of bedrock. Many types of bedrocks are

present and include monzonite, rhyolite, limestone, shale, and sand-

stone (16).

This area is used primarily for grazing but in some areas even
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grazing is limited due to the steep slopes and roughness of the land

surface.

The density of vegetation is also reduced due to the roughness

of the area. A wide variety of grasses, shrubs, and trees grow in

this area. Black grama, sideoats grama, blue grama, bush muhly,

Indian ricegrass (Orizopsis hymenoides ), little bluestem (Schizachyium

scoparium ) , gall eta (Hi 1 aria jamesii ) , sand dropseed, poverty threeawn,

and red threeawn are the dominant grasses found growing on these soils.

One-seed juniper ( Juniperu s monosperma) , shrub live oak ( Quercus

turbinella ) , wolfberry (Lycuim berlandieri) Apache plume (Fallugia

paradoxa ) , soaptree yucca, creosote bush, and many species of cacti

are also found on these soils (16).

The major component of the Rockland-Rough Broken Land Association

is the Rockland series. Maker, et^. aJL , (16) reports that these soils

are composed of many shallow soils and exposed bedrock. The exposed

bedrock is usually vertical ledges with slopes of 15 to 75 percent.

The areas between the bedrock outcrops are covered with a thin layer

of cobbly or stony soils. No other soil properties or engineering

interpretations are given for this soil series.

Lehman soils are also important in this association. They are

found on the moderately steep and rolling hills with slopes of 10 to

35 percent. Maker, et. aJL , (16) reports that these soils are described

as having a thin brown stony loam surface layer with reddish brown

gravelly or stony clay subsoils and are underlain by acid igneous

bedrock no more than 20 inches from the surface. These soils have a





18

very slow permeability, a water holding capacity of 2 to 3 inches,

and a moderate shrink-swell potential (Table 4).

The Lehman soils possess varying properties used in construction

activities. These soils are not suitable for topsoil, roadfill

material, drainage field for septic tanks, locating highways, reservoir

construction, and locating sanitary landfills. It does have good

support qualities needed in building but the access is very limited

(Table 5).

The Lozier soils are a small series within this soil association.

They are characterized by: slopes of 5 to 35 percent, a surface

texture of stony loam, calcareous stony loam and stony clay loam

subsoils, a moderate permeability, a substratum of limestone bedrock

at no more than 20 inches from the surface, an available water holding

capacity of 1 to 3 inches, and a moderate shrink-swell potential

(Table 4). No engineering interpretations were made for this series (16)

The Rockland-Rough Broken Land Association also includes the Latom,

Nickel, and Upton series, rough broken and stony land; gravelly alluvial

land; and isolated pockets or extremely small areas of moderately deep

and deep unclassified soils. These soils are mostly miscellaneous

shallow soils that make up less than 20 percent of this soil association

(16).

9. Rockland-Akela-Graham Association

The Rockland-Akela-Graham Association is a very large and extensive

soil association (Figure 4). It includes all areas where soils have

formed over basceltic lava flows and cinder cones. Wind blown sands
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have been deposited over a large portion of the basaltic rock. This

depositing has significantly contributed to the parent material of

soils in this association. These sands vary from a thin layer to more

than five feet. Gently to moderately sloping lava flows contain the

thicker deposits of sand. A large portion of the area is not covered

by these wind deposited sands, therefore, outcrops of bedrock and stony

soils appear. This soil association has a varied landscape ranging

from gently sloping plains to steeply sloping and rolling hills and

cinder cones (16).

This varied topography supports a number of vegetative species.

These include black grama, mesa dropseed, fluffgrass, tobosa, creosote

bush, tarbush, and many species of cacti.

Rockland soils are associated with basalt outcrops, stony soils,

and exposed steep side slopes and tops of cinder cones. A discussion

of this soil series is found in association 8.

Akela soils have developed as a result of wind blown sediments

producing the parent material. Maker,et. <fL (16) report that the

surface is pale brown very gravelly loam or very gravelly sandy loam.

The subsoils are very gravelly and cobbly sandy loam or loam. Bedrock

occurs at 10 to 20 inches from the surface. A lime coating is common

around cobbles and gravel just above the bedrock. The surface may be

spotted with basalt boulders and stones. These soils also are

characterized by a moderate permeability, a 1 to 3 inch available

water holding capacity, and a low shrink-swell potential (Table 4).

The Akela soils possess varying properties used in construction
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activities. This soil is suitable for building construction, roadfill

material, and locating highways, but does not possess properties needed

in topsoil, drainage fields for septic tanks, reservoir construction,

or locating sanitary landfills (Table 5).

Graham soils are shallow and are found on gently sloping to rolling

landscapes. The thin brown surface layer is a stony loam. Reddish-

brown clay with 10 to 15 percent basalt stones and gravels make up the

subsoils, as they grade through very stony clay loam to basalt bedrock.

The bedrock is usually within 20 inches of the surface. Lime usually

coats the basalt stones above the bedrock. Other characteristics of

this soil are: slow permeability a 2 to 3 inch available water holding

capacity, and a low shrink-swell potential (Table 4).

The Graham soils possess varying properties used in construction

activities. These soils are recommended for building construction

and locating highways. It is not recommended for use as topsoil,

roadfill material, drainage fields for septic tanks, construction of

reservoirs, and locating sanitary landfills (Table 5).

Some isolated areas of moderately deep and deep soils occur in this

association. The moderately deep soils are similar to Akela soils

except that they are deeper to bedrock. The deep soils are medium

textured to moderately fine-textured soils found in narrow swales,

valley bottoms, and depressions (16). Berino and Pintura soils are

found in this association but are discussed in association 4.

10. Lava Rockland Association

The Lava-Rockland Association includes the young basalt or lava
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flows with a slope of to 10 percent (Figurel9). These soils are

extremely rocky, stony, and of a rough broken nature. Exposed rock

with no soil, characterizes a large portion of these isolated areas.

The areas that do contain soils possess a variety of soil types. Some

of these soils are sandy while others are moderately fine-textured. The

sandy soils are wind blown and are deposited over basalt rocks and

boulders (16).

The Lava-Rockland Association is very rough. It has limited use

for grazing but attracts hikers interested in plants and animals.

11. Rockland-Lehmans Association

The Rockland-Lehmans Association includes soils associated with

mountain ranges, isolated mountain peaks, ridges, and hills (Figure! 9).

The steep to yery steep slopes, and shallow and rocky soils with exposed

bedrock characterize the landscape occupied by these soils. Stony and

extremely rocky soils of this association originate from acid igneous

bedrock. Basalt and limestone contribute to the parent material of

these soils.

The land is used for grazing. Many areas within this association

are limited due to the steep slopes and rocky soils.

Rock outcrops restrict the areas that contain soil but the

association still supports a wide variety of plant species. Common

grasses are: black grama, blue grama, sideoats grama, bush muhly,

Indian ricegrass, galleta, sand dropseed, poverty threeawn, and red

threeawn. Creosote bush, soaptree yucca, Apache plume, wolfberry,

shrub live oak, pinyon pine ( Pinus ed ulis), and juniper are shrubs
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commonly found in the area (16).

Rockland soils commonly occupy the steep slopes ranging from 15 to

75 percent. A discussion of this series is found in association 8.

Lehman soils occupy the moderately steep and rolling hills with

a slope of 10 to 25 percent. A further discussion of this series is

found in association 8.

Other soils in this association include: Akela, Ledru, Luxor,

Graham, Lozier, Nickel, Upton, Brenda, Rough Broken, Stony Land, and

Gravelly Alluvial Land. These soils are shallow, gravelly, stony, or

rocky (15).

12. Hondale-Mimbres-Bluepoint Association

The Hondale-Mimbres-Bluepoint Association is found in broad, nearly

level to very gently sloping basin floors and valley bottom (Figureig).

The land is dissected only by a few shallow arroyos. Slightly higher

sandy ridgps of 1 to 3 feet break up the almost level topography. Deep

soils of mixed origin comprise the basin fill. These soils had an

accumulation of soluble salts but now they only contain a moderate to

high content of exchangeable sodium (15).

Vegetation growing on these soils produce sparse to moderate cover,

Maker, et. aj. , (15) report that dominant grasses include: Alkali

sacaton (Sporobolus airoides), tobosa, vine mesquite (Panicum oblusum)

,

burrograss, and desert saltgrass (Distichlis stricta). Mesquite,

fourwing saltbush, shadscale (Atrip! ex conferti folia) , tarbush, and

rubber rabbi tbrush ( Chrysothamnus nauseosus) are shrubs found in this

area.
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These lands are primarily used for grazing. There is, however, a

small portion of irrigated cropland in production. The salts in these

soils have, however, caused problems in soil management.

Hondale soils are the most extensive soils found in this association

and have a slope of to 1 percent. The surface soils are light brownish-

gray calcareous loam or silt loam. Subsoils consist of a thick light

brown clay, underlain by light gray weakly stratified sand loams, sandy

clay loams, and clay loams (15). The strongly alkaline soils have a

moderate amount of exchangeable sodium or alkali. Areas devoid of

vegetation contain high concentrations of sodium and are referred to as

slick spots. Other characteristics of this soil are very slow perme-

ability, a 7 inch available water holding capacity, and a moderate

shrink-swell potential (Table 4).

The Hondale soils possess varying properties used in construction

activities. Reservoir construction is recommended on these soils.

These soils are not suited for use as topsoil, roadfill material, drainage

fields for septic tanks, building construction, locating highways or

locating sanitary landfills (Table 5).

Mimbres soils are also important in this association. They have a

slope of to 1 percent. The surface soils are moderately thick, light

brownish-gray, silty clay loam or loam. Subsoils are pale brown silty

clay loam or clay loam. Substratum weakly stratified loams, sandy

clay loams, and clay loams of 5 feet or more typify the substratum (15).

A moderate amount of exchangeable sodium is common in the subsoil and

substratum of this series. These soils are also characterized by slow
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permeability, 8 inches available water holding capacity, and a moderate

shrink-swell potential (Table 4).

The Mimbressoils possess varying properties used in construction

activities. These soils are not suited for use as topsoil, roadfill

material, septic tank drainage fields, building construction, and

locating highways or sanitary landfills. These soils are suitable

for reservoir construction (Table 5).

Bluepoint soils are the least, extensive of the important soil

series found in this association. They occupy the slightly elevated

and gently sloping ridges with a to 3 percent slope. A discussion

of these soils is found in association 1.

Other soils found in this association are: Maricopa, Berino,

Pintura, and Simona series. A brown sandy surface layer and a 2 feet

thick gravelly loamy sand subsoil are characteristic of the Maricopa

soils (15). The Berino, Pintura, and Simona series are discussed in

association 4.
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INTRODUCTION
...... ^ .

From January 30, 1975, to February 21, 1975, the Department of Sociology

and Anthropology, Cultural Resources Management Division, New Mexico State

University, conducted a preliminary archaeological reconnaissance of the

proposed Kilbourne Hole Geothermal Area. The proposed geothermal area is

in southwestern Dona Ana County, New Mexico and western Luna County, New

Mexico (Map 1)

.

We knew that cultural resources were scattered throughout the area,

but did not have enough data to predict high density zones. The purpose of

' the reconnaissance was to provide a superficial picture of site distributions

in the geothermal area. The areas to be surveyed were not chosen statistically,

but represented those areas where we had the least data. This report pro-

vides a general idea of where high site densities might be expected.

Three sites will be nominated to the National Register of Historic

Places.

Patrick H. Beckett and Toni S. Murphy examined thirty-six transects

and survey areas in fourteen field days. Additional information on site

i

distribution was obtained from the files of the Museum of New Mexico and

from amateur archaeologists in the Las Cruces area. The work was under the

direction of Dr. Stanley D. Bussey, Department of Sociology and Anthropology,

New Mexico State University. -

It should be emphasized that this reconnaissance was not performed for

archaeological clearance, but to provide data for future planning. Any modi-

fication of the surface should be preceded by a clearance survey of the
»

affected area-
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GENERAL DISTRIBUTION OF CULTURAL RESOURCES

* Fifteen previously unrecorded prehistoric sites were located in the pro-

ject area during the reconnaissance. The archaeological team attempted to

check as many environmental zones as possible in order to obtain a general

idea of habitation patterns for the area. No attempt was made to survey the

entire area or to perform an intensive survey In those areas which were checked,

With one exception, areas for which we had some data were not revisited,. Site

and transect locations are recorded on the maps included at the end of this

report. On most transects, there was scattered evidence of prehistoric

occupation. This evidence consisted of occasional stone tools and flakes and

scattered potsherds. .

Areas of heavy site density include benches overlooking the Rio Grande,

old playa lakes and sand dune areas near water sources. Particularly heavy

densities will be found in the areas south and southwest of the East Potrillo

Mountains, around the edges of playa lakes and natural tanks and the perimeter

of Hunts and Kilbourne Holes.

Areas of low site density include those in which volcanic activity has

left lava flows or heavy concentrations of basalt cobbles, such as the bases

of the East. Potrillo Mountains and the West Potrillo Mountains. Other low

density areas are the bottoms of Hunts, Kilbourne and Phillips Holes and the

basins of playa lakes and natural tanks.

PROTECTION OF CUTLTURAL RESOURCES

As long as there is some flexibility in the location of activities which

.'saodify the surface, there should be -no difficulty in avoiding cultural
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resources. In order to adequately protect cultural resources in the

geothermal area, intensive surveys must be performed before any surface
* Si

modification occurs.

• This reconnaissance was not intended to provide the precise location

of all cultural resoruces in the proposed Kilbourne Hole Geothermal Area.

It was intended only to- provide general information on the distribution of

such resources. The fact that no sites were found in a particular transect

does not mean that area is free of sites, but that the distribution is

sparse. The Kilbourne Hole area is a particularly difficult one in which

to work because of the large areas covered by sand dunes. Moving sand dunes

can cover known cultural resources and uncover others in a matter of days.

We strongly suspect that many sites have been covered by sand dunes in some

areas. •

To summarize, if adequate care is. exercised, there should be no diffi-

culty in avoiding and protecting cultural resources.





APPENDIX A

The Physiography, of the Area *.

The Jornada area of the Mogollon which Lehmer (1948:72) linked to the

Cochise culture is located in south-central New Mexico, extreme West Texas

and north of the Villa Ahumada, Chihuahua.

The area is characterized by mountain ranges and basins. The mountain

ranges generally lying on a north-south axis and the large basins lying

between them. These basins after violent summer rainfalls, have numerous

playas which hold water for varying lengths of time. The basins themselves

are wide alluvial-filled valleys with an approximate elevation from 3000-

5000 feet above mean sea level.

The mountains in the Jornada area are mostly fault block in origin with

some igneous peaks. The survey area includes a number of small playas and

lava flows
t the most widespread flow being attributed to Aden Crater which

produced a very large Malpais to the east. Evidence of Aden activity can be

seen as far away as Phillips hole.

. The area around Phillips hole is part of the Aden Crater flow and

Phillips hole is probably a deflation area within the flow. Aden Crater

probably dates between 20,000-200,000 years ago.- Best estimate is around

100,000 years. (Personal communication William Seager 1975).

Two volcanic blowouts, Hunts hole and Kilbourne hole have left huge

depressions in the ground. These volcanic blowouts are younger than Aden

Crater. All the volcanic activity overlies the Camprice Formation which

is late Pliocene to raid Pleistocene in origin.
u .

££ncj> .the .erosion cycle begain Jja Zh& ABBO's^ Hhexe ±lzs heen considerable

dune activity in the basins. The formation of Coppice dunes (formed by brush





- 5 -

and vegetation acting in conflict with the wind Gile 1966) has been

responsible for deflation of local soils.

The area is a marginal one for crops due to the low amount of rainfall

in the Jornada del Huerto and other basins (less than nine inches a year).

There is considerably more rain in the mountains due to orographic precipi-

tation as the clouds are forced over the mountains. The main source of water

j^8 from lakes found in the basins during the summer and from springs which are

usually located along the pediments.

The only major river running through the area is the Rio Grande, running

from a north to south direction west of the San Andres Mountains.- It

borders the east edge of the survey areas.

The growing season in the mountains is from 80 to 175 days a year with

an annual temperture from 40° to 52° F. The growing season in the basins

is from 175-217 days a year, with an annual temperature of 56 to 63 F. .

Annual rainfall is from 8-12 inches a year (Lehmer 1948:11-13; Houghton

1972:3-5).
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APPENDIX B

A Summary of the Prehistory of the Area

This brief summary of the area of south-central New Mexico is not

intended to be exhaustive, but only to give a general idea of the local

prehistoric sequence. For further information, see the books listed in

the regular and supplementary bibliographies.

J. W. Fewkes was the first to publish on research in the area (Fewkes

1902). After that, there was no professional activity until the mid-1920'

s

when H. S. and C. B. Cosgrove, working for the Peabody Museum, Harvard

University, investigated the area (Cosgrove 1947) . There followed a rash

of published articles for the next two decades, culminated by Lehmer's work

in the early 1940' s and final publication, The Jornada Branch of the Mogollon

(Lehmer 1948)

.

Most of the work which has been done since then can be attributed to

the El Paso Archaeological Society, which has focused for the most part

on the El Paso Phase of the Jornada Mogollon. It is due almost entirely to

them that the El Paso Phase is so well known. The society has in the past

lent its resources on various occasions to the professional expeditions in

the area in the 1920' s through the early 1940' s.

More recently, work has been done by Hammack, "The Las Cruces Dam Site

(1963) Alexander, Archaeological and Historical Survey along New Mexico

Highways (1966); Beckett and O'Laughlin, "Excavations of LA 5513" (1968);

.-Fitting, "The Jluxxls .Ranch Site, Dona .Atls £ounty 9 -New .Mexico" (1971) ;

Beckett, "Gardner Springs Site"- (1973); Greiser, "Preliminary Field Report
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on the Findings and Results of the Evaluation of the Cultural and Historic

Resources of the Las Cruces Arroyo Llthic Site" (1973); and Bussey^ excava-

»

tion at the Garfield Site (in preparation).

.* Archaeologically speaking, southern New Mexico has been one of the

least understood parts of New Mexico, possibly because there are few specta-

cular ruins or monuments. However, the area did have a sizable population

in the Archaic and Formative periods, when the geothermal survey area was

occupied.

Th earliest humans in southern New Mexico seem to have been the

. Pleistocene big game hunters, such as the Clovis and Folsom cultures. The

Clovis tradition is the earliest known for this area. These big-game

hunters left few traces of their material culture. They had a well developed

lithic technology, producing percussion flaked hunting points, and a bone

tool technology. No structures are known for any of these early hunters.

The lithic technology does not include any ground or polished stone artifacts.

The Clovis tradition is followed by the Folsom tradition. Their economy

was based on the hunting of large herbivores, mostly an extinct species of

bison.

"Technologically, there is a change in projectile point manufacture;

pressure flaking makes it first appearance.

The material culture inventory includes diagnostic fluted points,

scrapers, including end-scrapers, thumbnail scrapers, turtleback scrapers

and spokeshaves (a small concave scraper). In addition, leaf shaped knives,

core choppers, and bone tools, such as awls and needles, are also part of

- :;l£bss Folsrm -assemblage. Arcixaexslx'gix^al evidence indii2tt.es a -population highly

dependent on the hunting of big game.
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As the Pleistocene gave way to the Holocene, the hunting cultures

moved onto the Great Plains, following the percolation of the large game

animals to a moister climate.

These big game hunters were replaced by hunters and gatherers who

exploited an essentially modern environment. These hunters and gatherers

were at an Archaic or Mesolithic level of development. The local Archaic

tradition, called the Cochise, is one of many localized cultures which were

adapted to the semi-arid western portions of North America. These western

Archaic peoples are sometimes classified together as the Desert Culture.

The Cochise tradition has been divided into three stages; the Sulphur

Springs, Chiricahua, and San Pedro. In the Rio Grande Valley, the situation

is -somewhat complicated by influences from a poorly defined Archaic Tradition

from West Texas. The term "Hueco" has been used for this tradition, but it

has also been used for Late San Pedro Cochise, and for mixtures of the two.

This complex situation should be resolved in a few years, but for the pre-

sent, We will use the term "Hueco" for Late San Pedro Cochise.

Although they relied primarily on wild animals and plants , evidence of

corn and squash has been found as early as the Chiricahua stage, and beans

were used by the San Pedro stage (Dick 1965). However, the presence of some

domesticated plants did not automatically lead to the development of a

Formative or Neolithic way of life.

About 300 B.C., San Pedro Cochise peoples in southwestern New Mexico

added pottery and settled villages to their cultural inventory and achieved

a Formative level of development. The term Mogollon or Western Mogollon

tiAg l«exi applied lx> rhese -peoples. Those ±n .the lower Sin Grande Valley have
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been called Jornada Mogollon, or Eastern Mogollon. They seem to have received

©any influences from the Western Mogollon, but were not identical in cultural

inventories.

The basic work on the Jornada Mogollon was done by Donald Lehmer (1948)

.

Lehmer divided the Jornada Mogollon into two regional variants, and divided

each variant into three phases. The phases in this area are the Mesilla

(earliest), Dona Ana and El Paso. For the most part, these are poorly known..

The archaeological remains found during the Geothermal Survey are

very-similar to those found in many areas of Southwestern New'Mexico. This

areas has been exploited by humans since the Clovis and Folsom big game

hunting cultures. Thus, humans have been in the Jornada area for about

11,500 years.

After the start of the Altithermal, the climate became drier and hotter.
v

This is perhaps why "the Archaic tends to last longer in south central New

Mexico, as this more hostile type of environment limited early attempts

at horticulture.

Most sheltered and open sites with Archaic material in southwestern

New Mexico contain manos and metates. These are characteristics of the

Desert culture and the Cochise culture, lasting from the Sulphur Springs

stage through the San Pedro and into the Mogollon development. Most shelters

and caves have in close proximity a number of mortar holes, although these

did not cone into general use by the Cochise until San Pedro times. These

artifacts indicate, at least in part, a gathering and food-processing

.jsconor.y .a-s suggested by
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The evidence indicates a people at a comparatively low
level of technological development; living in caves and
open camps; planting some crops of corn, squash, and
perhaps cotton; gathering wild food plants; hunting deer
and snail game with nets, snares, atlatls, and darts;
having a fairly good technological development in wood,
fibre, and stone;- but lagging rather behind the inhabitants
of the nuclear areas of the Southwest in other ways.
(Lehaer 1947:73).

The inhabitants of southern New Mexico during the late Hueco time were

practicing horticulture to some extent and were somewhat dependent upon

its harvest. This dependence would have dictated a rather sedentary

living for at least, a small portion of the year. The environment becomes

a veryimportant element in this economic system since it places reliance

on sufficient summer rains for the crops planted to mature. However, there ••-

is abundant evidence of hunting activities as there is lithic debris in a

non-random pattern over benches overlooking the river and the characteristic

mesa land cut by arroyos.

The majority of these sites are situated on the banks of

arroyos and the terraces of Pleistocene lakes __. Sandy
.areas, especially dunes, were usually selected by these
peoples for their campsites. The reasons for such
selection are speculative, but the association of pre-
ceranic campsites and sand is too common to be accidental. .

(Alexander 1966:17)

These Archaic hunters and gatherers preferred areas around sandy dune

deposits.

The pattern appears to be one of intermittently used
» sites, probably hunting camps. All sites are located
along the edges of major arroyos on the gravel terraces
usually in the dune sands which occur here. Artifacts
are strictly lithic with only knapped and chipped stone
implements being used. (Hammack 1963:5)

Very seldom is there a large concentration of lithics where a site is

xonruL. In XA 5529 CBeckett:, 1973), a laTge -number of food-pxDcessing Tools

were exposed, including manos,_ metates, along with points, knives, and scrapers





- u -

The early dependence in this area upon gathering can be demonstrated

by a 6400 + 110 Before Present date of a hearth and associated metate from

the Gardner Spring Site (Beckett „ 1973). The early date of the metate sug-

gests natural food processing was a factor at a relatively early date for

the Jornada area. This would lend support to Lehmer's postulation of a

basic "Cochise" pattern of traits for the area.

It appears that the earliest stage (s) of the Jornada Branch
was one crys tali zat ion of what might be considered a

basic "Cochise" pattern—a complex of traits found in

different forms in southern Arizona, southern New Mexico,
and west Texas, and differentiated from other early
^southwestern cultures by a gathering rather than a hunting
economy. This is indicated by the large numbers of
milling stones found and the comparative infrequency: of
projectile points. (Lehmer 1948:72)

Lehmer T s conclusion that the materials belong to a primarily gathering

culture is due, in part, to his finding only three projectile points in -.

his excavations at La Cueva. However, this amount is evidently due to the

small size of the excavation. A more recent excavation in the talus slope

at La Cueva by Thomas O'Laughlin
. (personal communication) has shown a yield

in excess of one projectile point per 0.1 cubic meter of fill. If this

holds true for the entire preceramic or Hueco Phase, then we must assume

that hunting also played an intergral part of their daily activities.

There is no question of the importance of gathering in the economy

and that It supplied a major portion of the inhabitant's dietary needs.

However, hunting was also important judging by the large number of pre-

ceramic points, blades and scrapers found at La Cueva and at several other

.sites; The JBurxis -Ranch Size (rj.rJ-.ang _L97I); rhe Deming .RancheXte Survey

(Rose 1970); LA 5529 and LA 5531 (Beckett and O'Laughlin 1968). Hunting
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of the local fauna evidently provides a high protein source. This dual

relationship of hunting and gathering of local fauna and flora was necessary

for the preservation of life in this serai-arid land.

From the existing data, it is probable that the Archaic population of

southern New Mexico area was semi—nomadic and organized around kinship-based

populations. Their subsistence techniques would be centralized around

the flora and fauna potential of their geographical area, supplemented in

late Hueco times or earlier by some cultivation centered around permanent

water supplies. When their environment changed to allow improved agriculture

potential, the local inhabitants began their change from a transient society

to a sedentary one. These people, upon assuming a sedentary settlement pattern

and agriculture, left the Hueco Phase (Late Archaic) and entered the Mesilla

and Capitan Phases respectively of Lehmer's Jornada Branch of the Mogollon.

The Mesilla Phase marks the beginning of the Jornada Mogollon sequence

and the beginning of the Formative Stage in the area. The stone assemblage

of the Mesilla Phase is "very similar to that of the preceding Hueco Phase.

Plain brown pottery (El Paso Brown) and pit houses were among the items

added to the cultural inventory (Lehiaer 1948:46). Some Mesilla Phase sites

have no foreign pottery, while others have trade pottery -typical of the

Western Mogollon. The trade pottery may have been imported from the west,

or it may have come from the few Western Mogollon sites which are found

along the Rio Grande. The time relationship between these 3 kinds rif sites

has not been worked out.
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Mesilla Phase sites are probably present within the survey area and

may be an early component of some of the sites recorded on the BLM

Geothermal Survey.

The Dona Ana Phase is intermediate between the Mesilla and El Paso

Phases. Formal excavation has been limited and insufficient in Dona Ana

Phase sites; however, the data available indicates a direct carry-over of

artifactual traits from the preceding phase. El Paso Brown pottery along

with El Paso Bichrome and Polychrome are indigeneous. New intrusive ceramic

types appear from the northwest and northeast and include Chupadiro black

on white, Three Rivers Red on Terracotta and St. John's Polychrome.

Dona Ana Phase sites are characterized by pithouses in association with

adobe-walled surface structures with adjacent rooms.

The El Paso Phase represents a high point in the confluence and formali-

zation of already existing traits of the Dona Ana Phase. The El Paso Phase

appears to be a direct outgrowth of the earlier horizon with the addition

of a few minor traits to the later component. The exception to this is an

expansion of trade relationships with surrounding areas represented by the

increased number of intrusive ceramics found in El Paso Phase sites. Intru-

sive pottery found on these sites include Three Rivers Red on Terracotta,

Chupadero black on white, Gila Polychrome, Agua Fria glaze on red (Glaze I),

St. Johns' Polychrome, Playas Red and other Chihuahuan wares. El Paso Brown

pottery is indigeneous, with El Paso Polychrome being the most abundant style.

El Paso Phase villages are characterized by adobe-walled surface structures

in linear clusters oriented in an east-west direction or grouped around plazas.
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\

It is probably safe to say that the Early Historic population of the

lower Rio Grande Valley derive from the El Paso Phase, although It ^would

be difficult to prove this at the present time.





APPENDIX C

The Sites and Their Distribution

* - - •

Introduction

A total of fifteen previously unrecorded prehistoric sites was re-

corded within the survey area. LA 2805, a previously recorded site, was

revisited. All of the sites are representative of the Jornada Branch of

the Western Mogollon (El Paso Expression) with the possible exceptions of

Sites GS 1, GS 14 and LA 2805. Artifactual indications on the surface of

GS 1 and GS 14 show affinities to the Cochise Culture (see Appendix E)

.

Architectural remnants of semi-subterranean room clusters with rubble

masonry may indicate that LA 2805 is a late Mimbres Phase, Mogollon pueblo,

Eowever the broad base of indigenous and intrusive ceramic evidence also

indicates that LA 2805 is multicomponent , and that occupation continued

beyond the Mimbres phase.

Field numbers were assigned to each site recorded, using the code

GS (Geothermal Survey) and sequential numbers as each new site was found

(e.g., GS 1, GS 2,...). Copies of the survey forms will be sent to the

Museum of New Mexico and each site will be assigned a Laboratory of Anthro-

pology (LA) number.

The Sites

Site GS 1

Location: The site is located in the NE-i of the SE^ of Section 32,

T-ovnsJiip ~27 Souii, .Range 1 h'est .in Dona Ana Counry„ New -Mexico; on

the south south east rim of Hunt's Hole. (Property owned by the

State of New Mexico.)





This site is 100 by 300 meters, lying in blown out areas of a sandy

ridge. The surface of the site is uneven and slopes to the northwest.

Primary drainage is internal into Hunt's Hole, this being a confluence

and the major source of water. Semiarid vegetation'patterns include creo-

sote and mesquite in abundance, yucca, bunch grass, ephedra and canaigre.

The site is eroded and damaged by pot-hunting. Cultural debris is

scattered throughout the area. Stone artifacts from the site consist of

a spokeshave, side scrapers and debitage (waste flakes). Traces of one

i

hearth were noted.

Comments: The lithic material observed on GS 1 indicates an affinity

to the Archaic Cochise Culture.

4

Site GS 2

Location: This site is located in the NE 1^ of the Silk of the NE^ of

Section 31, Township 27 South, Range 1 West in Dona Ana County, New

Mexico; on the southwest rim of Hunt's Hole.

This site is 50 by 50 meters, lying in the eroded blown out areas of

a cliff's edge. The sandy surface is level and slopes to the northeast.

The primary drainage is internal, into Hunt's Hole. The water source is

a confluence one-quarter mile northeast of the site with the nearest arable

land being one-quarter mile northeast in the bottom of Hunt's Hole. Local

vegetation patterns include creosote in abundance, mesquite, ephedra,

saltbush, canaigre and yucca.

This site consists of a scattered sherd and chipping area. No

discernible architectural features were noted with the exception of minor

traces of a hearth. ...





The ceramic evidence (abundance in the hundreds) observed on this

site shows a notable amount of Jornada Brown ware, and El Paso Brown ware

and lesser quantities of Playas Plain Red Ware and Cloverdale Punctate

(smudged interior).

Stone artifacts from the site consist of a scraper plane, a chopper

and debitage. Found on this site, but not a component of it, were two

diagnostic tools, a side scraper and spokeshave, indicating traces of

Paleoindian occupation.

Comments: The ceramic material observed on this site indicates a

late occupation (1300 A.D.) of the Jornada Mogollon. The presence of the

intrusive Chihuahuan Wares (Playas Red) indicates contact with the cultures

of northern Mexico and the possibility of a multicomponent site.

Site GS 3 1

Location: This site is located in the SE% of the SW*s of the NWk of

Section 29, Township 27 South, Range 1 West in Dona Ana County, New

Mexico; on the north rim of Hunt's Hole.

This site is 20 by 20 meters, lying in the eroded, blown out sandy

surface of a cliff's edge. The primary drainage is internal into Hunt's

Hole. The water source is a confluence one-quarter mile south in the

bottom of Hunt's Hole with the nearest arable land being one-quarter mile

south of the site in the bottom of Hunt's Hole. Vegetation patterns

include mesquite, creosote, ephedra, canaigre, yucca and bunch grass.

This site shows evidence of pot-hunting; however, substantial quan-

tities of Jornada Brown Ware (abundance in the tens) was found scattered
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No stone artifacts or architectural features were found within the

site.

Comments: This site has been designated as Jornada Mogollon based

on the indigenous ceramic material observed. The lack of features and

stone artifacts is accounted for by recent aeollan activity in this area

and, possibly, by vandalism.

Site GS A

Location: This site is "located in the Slk of the NW% of the SW%

of Section 17, Township 27 South, Range 1 West in Dona Ana County,

New Mexico; 10 meters due south of the access road on the south rim

or Kilboume Hole.

This site is 20 by 20 meters, located In a blowout on a gravelly/

sandy slope (north-south axis) . The primary drainage is internal into

Kilboume Hole. The confluence and nearest arable land is one mile north

of the site, in the bottom of Kilboume Hole. Local vegetation patterns

include creosote in abundance, mesquite, yucca, bunch grass and ephedra.

The ceramics observed (in the 30' s) from this site Include Jornada

Brown Ware and in lesser quantities, Jornada Bichrome and El Paso Brown

Ware.

Stone artifacts from this site consist of a few waste flakes. No

diagnostic tools or surface structures were noted.

Comments: Indigenous ceramics from this site indicate an affinity

with the Jornada Mogollon.
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I

Site GS 5
. ...

Location: This site is located in the SEk of the SW'< of the NE% of

Section 18, Township 27 South, Range 1 West in Dona Ana County, New

Mexico: on the west rim of Kilboume Hole within 10 meters of the

I

. . cliff edge. Access road cuts through this site.

This site is 50 by 50 meters, located in a blowout on a slope (east-

I

west axis) not more than ten meters from the cliff edge. The surface is

level and covered with sand and gravel. The primary drainage is internal

Into Kilboume Hole. The confluence and nearest arable land is 1H, mile

northeast of the site, in the bottom of Kilboume Hole. Local vegetation

includes creosote, mesquite, ephedra, yucca and saltbush.

i- The ceramics (abundance in the 100' s) observed on this site indicate

a majority of Jornada Brown Ware and in small quantities, El Paso Brown

Ware, Cloverdale Punctate (smudged interior) and Playas Plain Red Ware.

Stone artifacts include a scraper and debitage (abundance in the

10 r s).

No architectural features were noted with the exception of a mortar,

located in a basalt outcrop 80 meters west from the site's center.

Comments: This site has been designated as Jornada Mogollon. The

possibility of a late component (or multicomponent) site is indicated by

traces of the two intrusive ceramic types of Cloverdale Red and Playas

Plain Red. This also demonstrates contact with cultures outside of the

Jornada culture area.
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Site GS 6

Location: This site is located in the NW^ of the S\H of the NE*s of

Section 12, Township 29 South, Range 2 West in Dona Ana County, New

Mexico; northwest of the abandoned town of Potrillo; north of the

BLM access road and abandoned Southern Pacific Railroad tracks and

• west of the access road into the East Potrillo Mountains (at the

junction of these two roads)

.

This site is 30 (E/W) by 20 (N/S) meters and lies on the eroded sur-

face of gently sloping (to the south) flat land. The surface deposits are

aeolian and consist of sand and gravel. The primary drainage is to the

south and east; the source of water is unknown. The nearest arable land

is located in a volcanic blowout, \h mile southeast of this site. Local

vegetation patterns include creosote and mesquite in abundance, saltbush

and yucca.

Ceramics (abundance in the 300' s) on this site consist of Jornada

Brown Ware and El Paso Brown Ware with traces of Playas Plain Red Ware.

Stone artifacts were limited, and included one scraper plane and a

small quantity (in the 10' s) of utilized flakes.

No architectural features were noted.

Comments: This site has been designated as Jornada Mogollon, based

on the excessive quantities of Jornada and El Paso Brown Wares. The in-

trusive Playas Plain Red may indicate a late component at this site.

Site GS 7

Location: This site is located in the NW^S of the NEH; of the NE^; of

• 'SecXicm U2, Township 29 South, Range 2 West. in Dona Ana Cnnrrty, JKew

Mexico. The access road into the southern area of the East Potrillo

Mountains cuts through the site.





This site is 20 by 20 meters and is located on a road cut blown over

with sand. The primary .drainage in the vicinity of the site is to the east,

water source and nearest arable land are unknown. Local vegetation includes

mesquite in abundance, saltbush, Russian thistle, snakegrass and yucca.

Coppice dune build-up is quite notable in this area.

Ceramic evidence (abundance in the 10' s) included only Jornada Brown

Ware.

Stone artifacts from the site consist of a spokeshave, side scraper,

uano and a blade.

No architectural features were noted.

Comments: Indigenous ceramics from this site indicate an affinity

j -

with the Jornada Mogollon.

Site GS 8

Location: This site is located in the NE*£ of the SE^ of the SE^ of

Section 1, Township 29 South, Range 2 West in Dona Ana County, New

Mexico; on the east side of the access road going north into the

East Potrillo Mountains, approximately one mile from the junction

of the access road and the El Paso to Columbus BLM road.

This site is 150 (E/W) by 100 (N/S) meters and is located in a blown

out area surrounded by Coppice dunes. Sandy, aeolian deposits are pre-

dominant. Primary drainage in the vicinity of the site is to the east;

water source and nearest arable land are unknown. Vegetation pattern

includes mesquite in abundance, Russian thistle, saltbush and yucca.

Ceramics (abundance in the 100' s) observed included Jornada Brown

Rare and lesser quantities of -Jornada Uichrome,' "PILayas "Plain Red Vare,

Playas Red Incised, and Chihuahuan Brown Wares (plain and tooled). One





sherd of Mimbres Classic Black-on-White was found.

Stone artifacts (abundance in the 10' s) consisted of a mano and utilized

flakes.
* •

No architectural features were noted.

Comments: The presence of substantial amounts of Jornada Brown Ware

would indicate a Jornada Mogollon occupation. The intrusive ceramics,

Chihuahuan Red and Brown Wares and the Mimbres Classic sherd, may be repre-

sentative of a late component in this site as well as contact with northern

Mexico and the western Mogollon subarea.

This site will be nominated to the National Register of Historic

Places.

4

Site GS 9

Location: This site is located in the SW1^ of the NEk of the SW'< of

Section 6, Township 29 South, Range 1 West in Dona Ana County, New

Mexico; 525 meters east of the access road to the southern area of

the East Potrillo Mountains.

This site is 10 by 10 meters and is located in a blowout on a sheet-

wash, gently sloping to the east. Coppice dunes and sandy aeolian deposits

surround the vicinity of the site. Primary drainage is to the east;

seasonal water may occur in an arroyo one mile north of the site. The

nearest arable land is unknown. Local vegetation patterns include mesquite

in abundance, yucca, saltbush, Russian thistle and snakebu'sh.

Ceramics (abundance in the 150' s) are predominantly Jornada Brown

Ware and traces cf Jornada Bichrome. ,.

» -Stone artifacts include a side .scraper and debitage-
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No architectural features were noted.

Comments: The abundance of Jornada Brown Ware indicates a Jornada

* Mogollon occupation.

Site GS 10

Location: This site is located in the SE*£ of the NW*£ of the S\H of

Section 6, Township 29 South, Range 1 West in Dona Ana County, New

Mexico; 400 meters east of the access road to the southern area of

the East Potrillo Mountains.

I

This site is 10 by 10 meters and is located in a blowout surrounded

by Coppice dunes and aeolian deposited sand. The primary drainage in the

i site's vicinity is to the east off of gently sloping flatland. Seasonal

water may occur in an arroyo, 3/4 mile north of the site. The nearest

arable land is unknown. Vegetation patterns include mesquite in abun-

dance, saltbush, Russian thistle, snakebush and yucca.

Ceramic evidence (abundance in the 10' s) observed included only

i Jornada Brown Ware and traces of Jornada Bichrome.

Stone artifacts and architectural features were not noted on this

site.

Comments: Indigenous ceramics from this site indicate an affinity

with the Jornada Mogollon.

Site GS 11

Location: This site is located in the SE'-i of the NW^ of the NW% of

Section 5, Township 29 South, Range 1 West in Dona Ana County, New

Mftjcp; 2. 3/A -miles -Dearth of the El Paso to Columbus 3LM mad; one

mile southeast of the southern portion of the East Potrillo Mountains;

in a zone between the creosote and mesquite on the east, side of a





ridge base.
•

i

*

This site is 5 by 5 meters and may only represent a sherd area. It

is located in a blowout situated on a slope (east-west axis). Coppice

dunes and aeolian deposited sand surround the site. The primary drainage

is to the east, seasonal .water may occur in an arroyo 3/4 miles to the

northwest of the site. The nearest arable land is unknown. Local vegeta-

tion patterns include creosote in abundance, mesquite, saltbush, snakebush

and yucca.

Ceramics (abundance in the 10' s) on this site consist of Jornada Brown

Ware.

Stone artifacts include a side scraper, spokeshave and several utilized

flakes.

No architectural features were noted.

Comments: Indigenous ceramics from this site indicate an affinity

with the Jornada Mogollon.

Site GS 12

Location: This site' is located In the NE*< of the SE 1^ of the KEh of

Section 24, Township 28 South, Range 1 East in Dona Ana County, New

Mexico; access road passes by the site exactly five miles southwest

of the Southern Pacific Railroad tracks.

This site is 10 by 10 meters and is located in a blowout situated on

a ridge. The area is surrounded by coppice dunes and aeolian deposited

sand. The primary drainage and confluence are to the southwest of the

site. Nearest arable land is in a depression one-quarter mile to the

southwest. "Vegetation patterns include mesquite in abundance, saltbush,

i snakebush and yucca.
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Ceramics (abundance in the 10' s) on this site consist of Jornada

Brown Ware.

No stone artifacts were noted, with the exception of debitage in minor

quantities.

' No architectural features were noted.

Comments: Indigenous ceramics from this site indicate an affinity

with the Jornada Mogollon.

. Site GS 13

Location: This site is located in the SW% of the SW^j of the NW% of

3*% *

Section 6, Township 29 South, Range 2 West in Dona Ana County, New

Mexico; one-half mile west of abandoned Mt. Riley; between the old

Southern Pacific rail bed and a bench, due south of the rail bed.

This site is 10 by 10 meters and is located on a slope (north-south

axis). The surface is uneven and covered with gravel and wind blown sand.

The primary drainage flows north to the track bed, then turns west into a

low basin. Confluence and nearest arable land lie one-half mile to the

west. of the site. Local vegetation patterns include mesquite, saltbush,

"snakebush, Russian thistle, creosote and yucca.

Ceramics (abundance in the 30' s) on this site include Jornada Brown

Ware and lesser quantities of Playas Plain Red Ware and Playas Red Punctate.

Stone artifacts consist only of a scraper and debitage. An area

approximately 50 meters west of the site showed scattered cultural debris

including metate and mano fragments and utilized flakes.

No architectural features were noted.
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Comments: This site has been designated as Jornada Mogollon. The

presence of Chihuahuan Red Wares indicates contact outside of the Jornada

culture area and possibly a late component in the site.

Site GS 14

Location: This site is located in the NW% of the NW^ of the NW*j; of

Section 6, Township 29 South, Range 2 West in Dona Ana County, New

Mexico; one-half mile northwest of abandoned Mt. Riley.

This site is 20 by 20 meters and is located on top of the northeast

portion of a small hill, overlooking a major drainage basin to the west.

The blownout, level surface slopes to the east and is covered with rock

and wind blown sand. A minor build up of coppice dunes occurs on the hill,

The primary drainage in the vicinity of the site flows to the east. The

confluence is one mile from the site. The nearest arable land lies to the

southwest. Local vegetation patterns in the area are sparse, consisting

of mesquite, creosote, saltbush and some yucca.

No ceramics were noted.

Stone artifacts (abundance in the 90' s) include a mano, blades,

utilized flakes, side scrapers, and a spokeshave.

No architectural features were noted.

Comments: The cultural designation of this site is complicated by

the absence of ceramics and the^ lack of diagnostic tool types. The arti-

fact assemblage present on the site may indicate affinity to the Archaic

Cochise Culture. Without further observation and/or excavation, this

affinity cannot be substantiated. '.,«,*•
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Site GS 15
.

'

Location: This site is located in the SEk of the NW% of Section 1,

. Township 29 South, Range 2 West in Dona Ana County, New Mexico; south-

I

west of the access road which runs northwest from the El Paso to

Columbus BLM road.

This site is 600 by 400 meters and is located on a bench. The site

lies in the blown-out areas of a level surface, surrounded by coppice dunes

and aeolian deposited sand. The primary drainage in the vicinity flows to

the north. The confluence and nearest arable land is one-half mile north

of the site. The local vegetation pattern includes mesquite, saltbush and

yucca in abundance, snakebush, ephedra and one cholla.

The pottery/artifact abundance found on this site numbered in the

10,000*3 and is scattered throughout the entire area of the site. There

is a good possibility that two or more habitation areas may be included

within the area of the site. However, coppice dune build up and aeolian

activity have hidden evidence to this effect, and formal excavation would

be necessary in order to^ delineate the situation.

Ceramic evidence observed on this site is characterized by large

amounts of Jornada Brown Ware and lesser quantities of El Paso Brown Ware,

Jornada Bichrome, Chihuahuan Brown Wares, Playas Plain Red Ware, I^layas Red

Incised, Cloverdale Red Punctate (smudged interior), Mimbres Classic Black-

on-White, Chupadero Black-on-White, and one sherd of St. John's Polychrome.

Stone artifacts consist of manos, metate fragments, ' side scrapers,

retouched and utilized flakes and one scraper plane.

No architectural features were noted. -.'

i 'Commentsz This site has beexi designated as Jorx\ada HDgDlloiu .Surface

evidence indicates a late occupation (1200 - 1250 A.D.) and the possibility





of a multicomponent site. The presence of a substantial variety of
;

Intrusive ceramics represents considerable contact with the northern

Jornada and northern Mexico culture areas, the western Mogollon subarea,

anc!" the Little Cdlorado culture center.

This site will be nominated to the National Register of Historic

Places.

Site LA 2805 (resurvey)

-Recorded by H.W. Yeo (site C 223),. ca. 1950 "

Location: This site is located in the NT#£ of the S\H of Section 32,

Township 24 South, Range 4 West in Dona Ana County, New Mexico; on

the west side at the base of Rattlesnake Mountain (property owned

by the State of New Mexico).

This habitation site is 50 by 100 meters and is located on a slope.

The uneven surface is rocky and covered with aeolian deposited sand. The

primary drainage is to the south. The major source of water is a con-

fluence in the south and a spring located on the northeast side of Rattle-

snake Mountain. The nearest arable land is one-half mile from the site on

the east side of Rattlesnake Mountain. Local vegetation patterns include

creosote and mesquite in abundance, yucca, canaigre, snakebush and wild

grasses. .

This site is badly pot-hunted; cultural debris, room fill and building

materials are scattered throughout the area.

Architectural remains indicate semi-subterranean room clusters with

rubble masonry. Room fill consists of aeolian deposited sand of approxi-

mately 50 centimeters.

Ceramics observed on the site include Alma Plain, Mangus Black-on-

white, Mimbres Classic Black-on-VThite, Mimbres Corrugated, and lesser





quantities of Jornada and El Paso Brown Ware, Playas Plain Red Ware, Playas

Red Incised and Chupadero Black-on-White.

Stone artifacts consist of utilized and retouched flakes, cores, blades,

a graver and a mano.

Approximately one-quarter and three-quarter of a mile due west of the

site are two multiple useage areas. Both are characterized by a large

i

number of mortar holes and axe sharpening depressions in the basalt out-

cropping s. One petroglyph noted on the extreme west area.

Comments: The architectural evidence indicates a late Mimbres Phase

occupation. However, the presence of Chihuahuan ceramics is substantial

evidence for a multicomponent site. Excessive amounts of intrusive

ceramics also represents considerable contact with the northern and

southern Jornada Culture area as well as with northern Mexico.

This site will be nominated to the National Register of Historic

Places. . .
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 1

• Effective February 1, 1975

EXPLORATORY OPERATIONS

This Order is established pursuant to the authority prescribed

in 30 CFR 270.11 and in accordance with 30 CFR 270.78. All

exploratory operations other than drilling of exploratory and

development wells will be conducted in accordance with the

provisions of this Order. All plans for exploratory operations

to be conducted shall include provisions for appropriate environ-

mental protection and reclamation of disturbed lands. A cultural

resources investigation approved by the Area Geothermal

Supervisor (Supervisor) shall be performed prior to any surface

disturbance other than casual use.

All variances from the requirements specified in tin's Order

shall be subject to approval pursuant to 30 CFR 270.48. Each

Notice of Intent to Conduct Geothermal Resources Exploration

Operations shall include a notation of any proposed variances

from the requirements of this Order. References in this Order

to approvals, determinations, or requirements are to those

given or made by the Supervisor or his delegated representative.
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The following exploratory operations and reasonable expenditures

therefore will qualify as diligent exploration if approved by the

Supervisor prior to the initiation of such operations.

1. Casual Use . Casual use shall include any entrance on the

leased lands for geological reconnaissance or surveying purposes.

Sampling of springs and water wells on the lease for geochemical

analysis shall be construed as casual use. Such non-disturbing

surveys and reconnaissance operations will not require a Notice

of Intent to Conduct Geothermal Resources Exploration Operations.

The lessee shall notify the Supervisor prior to commencing such

casual use operations. Casual use operations proposed or completed

shall be included in any subsequent Plan of Operations.

2. Geophysical Exploration. Geophysical exploration shall

include, but is not limited to, surface electrical resistivity

surveys, seismic ground noise surveys, passive micro-earthquake

monitoring surveys, magneto-telluric surveys and all other

geophysical surveys, including airborne techniques.

Geophysical surveys other than airborne techniques will require

a Notice of Intent to Conduct Geothermal Resources Exploration

Operations (Form 3200-9). All such anticipated surveys should

be included in the Plan of Operations and must be approved by the

Supervisor before the work is begun.
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The lessee shall furnish the Supervisor two copies of the records

of such surveys within 30 days after the completion of such operations.

3. Drilling of Shallow Hole s. Drilling of shallow holes for the

measurement of temperature gradients or heat flow will be considered as

an exploration operation and will require approval of a Notice of Intent

to Conduct Geothermal Resource Exploration Operations (Form 3200-9) by

the Supervisor. The following stipulations shall apply to the drilling

of such shallow holes:

A. Holes for measuring temperature gradients shall be limited to

a depth of 152 metres (500 feet), unless otherwise authorized by the

Supervisor.

B. Return-line temperatures shall be taken at no less than

9-metre (30-foot) intervals during drilling operations on shallow holes

drilled with mud . If return-line mud temperature should reach 52°C

(125°F), drilling ahead shall cease immediately and the hole will be

either

(1) completed as an observation hole by running steel tubing as

deep as possible, filling the annulus with drilling mud from total depth

to 3 metres (10 feet) below the surface and with cement from 3 metres

(10 feet) to the surface;

(2) abandoned by filling the hole with drilling mud from total

depth to 3 metres (10 feet) below the surface and cement to the surface

thereafter, or

(3) equipped with mud cooling and wellhead control devices to

maintain well control and mud returns temperature at or below 52° C

(125°F).
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C. If flowing steam or hot water at 65°C (150°F) or greater is

encountered, further drilling shall stop immediately and the hole will

be either

(1) completed as an observation hole using steel tubing cemented

from total depth to surface; or

(2) abandoned by plugging with cement from total depth to surface,

D. If cold flowing artesian water is encountered, the hole will

be completed as in (C) hereinabove, except that plastic tubing may be

used.

If the conditions outlines in (B), (C) or (D) are encountered, the

Supervisor shall be notified immediately.

No exceptions to the stipulations of (B), (C) or (D) will be

allowed without the specific prior permission of the Supervisor.

E. The lessee shall submit the following information with the

Notice of Intent to Conduct Geothermal Resources Exploration Operations

(Form 3200-9):

(1) The approximate location (to the nearest 30 metres (100 feet)

from some identifiable marker or object within the smallest legal

subdivision) and hole number or designation of each proposed hole

and probable order of drilling;

(2) The type and size of drilling rig;

(3) The proposed drilling program including the drilling system

(type of bit and circulating medium), approximate depths and casing

(conductor) program for each such hole;

(4) The type of drilling sump and proposed method of sump

abandonment at each location;
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(5) The approximate time that each hole will be used for observa-

tion; and

(6) The proposed method of abandonment for each hole. Additionally,

the lessee shall notify and receive the approval of the Supervisor prior

to any change in the location of an approved hole or for any additional

holes which the lessee desires to drill.

F. Locations proposed in natural thermal areas within a 300-metre

(1,000-foot) radius of hot springs, futnaroles, or other surface geother-

mal indicia, or in areas of known artesian water flow, will require a

detailed drilling program for each hole, approved by the Supervisor.

The Supervisor may require special drilling and completion techniques

for such holes (such as cemented surface casing and simple expansion-type

blowout preventers) to safely control formations containing geothermal or

other resources which may be penetrated.

G. A supply of mud and lost circulation material shall be kept on

hand while drilling to control abnormal pressure if rotary equipment is

used.

H. Holes shall be completed for observation purposes in a manner

which will allow satisfactory subsequent abandonment. As a minimum,

the annular space shall be filled with mud (cuttings and dirt if drilled

with air or auger) to 3 metres (10 feet) below the surface and with

cement from 3 metres (10 feet) to the surface, and the tubing shall be

capped when not in use.

I. Holes shall be abandoned in a manner that will prevent sub-

surface inter-zonal migration of fluids and surface leakate. As a

minimum, the top 3 metres (10 feet) of tubing below the surface shall
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be filled with cemet. Tubing shall be cut off at ground level or as

directed by the Supervisor.

4. Reporting Completion of Exploration Operations . The Notice

of Completion of Geothermal Resources Exploration Operations (Form 3200-10)

shall be submitted in triplicate, and shall include the following infor-

mation for each hole drilled:

A. Final hole designation and location;

B. A driller's log noting water table and water aquifers

encountered (if determined), and salt, coal beds or other mineral deposits,

if present;

C. Method of completion, cementing, and casing and/or tubing used;

D. Complete details of the abandonment procedures;

E. Any information on drilling difficulties or unusual circum-

stances encountered which would be helpful in assuring future safety of

operations or protection of the environment in the area concerned; and

F. Temperature data and logs for each hole surveyed.

5. General . Drilling fluids or cuttings shall not be discharged

onto the surface where such discharge might contaminate lakes and

pernnial or intermittent streams. Excavated pits or sumps used in dril-

ling shall be backfilled as soon as drilling is completed and restored

to conform with the original topography. Unattended sumps shall be

completely fenced for the protection of the public, domestic animals and

wildlife.

6. Notice of Entry. Applicant shall contact the appropriate U.S.

Geological Survey Geothermal District Office prior to entry on the land

to conduct exploration operations.
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Reid T. Stone
Area Geothermal Supervisor

APPROVED:

Russell G. Wayland
Chief, Conservation Division
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 2

Effective February 1, 1975

DRILLING, COMPLETION AND SPACING OF
i GEOTHERMAL WELLS

This Order is established pursuant to the authority prescribed

in 30 CFR 270.11 and in accordance with 30 CFR 27014, 270.15,

and 270.40. All wells shall be drilled in such a manner as to

minimize damage to the environment and to protect life, health,

property, usable ground waters and geothermal resources.

All exploratory wells drilled for geothermal resources shall

be drilled in accordance with the provisions of this Order.

Initial development wells drilled for geothermal resources shall

be drilled in accordance with the provisions of this Order, and

these provisions shall continue in effect until field rules are

issued. After field rules have been established by the Area Geothermal

Supervisor, development wells in the individual fields shall be drilled

in accordance with such rules.

Where sufficient geologic and engineering information is obtained

through exploratory drilling, lessees may make application or the

Supervisor may request the lessee to submit an application
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for the establishment of field rules. The Supervisor may issue field

rules at any time he deems appropriate upon failure of the lessee to

timely file for such field rules.

All wells drilled under the provisions of this Order shall have

been included in an exploratory or development Plan of Operations as

required under 30 CFR 270.34. Each Application for Permit to Drill

(Form 9-331C) shall include all information required under 30 CFR 270.71,

and shall include a notation of any proposed variances from the require-

ments of this Order. All variances from the requirements specified in

this Order shall be subject to approval pursuant to 30 CFR 270.48.

References in this Order to approvals, determinations, and requirements

for submitting of information or applications for approval are to

those granted, made or required by the Supervisor or his delegated

representative. The lessee shall comply with the following requirements:

!• Well Casing. All wells shall be cased and cemented in accor-

dance with the requirements of 30 CFR 270.15, and the application for

permit to drill shall include the casing design safety factors for

collapse, tension and burst. The permanent wellhead completion equip-

ment shall be attached to the production casing or to the intermediate

casing if the production casing does not reach to the surface except

as otherwise authorized by the Supervisor to meet special well condi-

tions. All casing strings reaching the surface shall be cemented at a

sufficient depth to provide adequate anchorage and support for the

casing and any blowout prevention equipment required thereon. For the

purpose of this Order, the several casing strings in order of normal

installation are (1) conductor, (2) surface, (3) intermediate and
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(4) production strings. The following casing setting depth require-

ments are general in nature and subject to variations to permit the

casing to be set and cemented in a competent formation. The Supervisor's

determination of adequate casing setting depths shall be based upon all

geologic and engineering factors including apparent geothermal gradients,

depths and pressures of the various formations to be penetrated and all

other pertinent information about the area. All depths in this Order

refer to true vertical depth (TVD) below ground level, unless otherwise

specified.

A. Conductor Casing . This casing shall be set at a minimum depth

of 15 metres (50 feet) and a maximum depth of 60 metres (200 feet)

before drilling into shallow formations suspected or known to contain

geothermal resources, non-condensible gases, or other mineral resources

or upon encountering such formations.

B. Surface Casing . This casing shall be set at a depth equivalent

to or in excess of ten percent of the proposed total depth of the well

provided, however, that such setting depth shall be not less than 60 metres

(200 feet) nor more than 400 metres (1,300 feet).

C. Intermediate Casing . This casing shall be set at any time

when required by well conditions encountered in drilling below the sur-

face casing such as anomalous pressure zones, uncased fresh water

aquifers, cave-ins, washouts, lost circulation zones, rapidly increasing

thermal gradients or other drilling hazards. If a liner is used as an

intermediate string, the lap shall be tested by a fluid entry or pressure

test to determine whether a seal between the liner top and the next

large casing string has been achieved. The liner overlap shall be a
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minimum of 30 metres (100 feet). The test shall be recorded on the

driller's log and may be witnessed by the Supervisor. In the event of

lap or casing failure during the test, the lap or casing must be repaired

or recemented and successfully retested as required by the Supervisor.

D. Production Casing. This casing may be set at the top of or

through the potential producing zone and shall be set before completing

the well for production. Production casing shall be run to the surface

or lapped into the next larger casing string. The liner overlap, if

utilized, shall be at least 30 metres (100 feet) and shall be tested,

witnessed and recorded as in the case of intermediate casing hereinabove.

In the event of lap or casing failure during the test, the lap or casing

must be repaired or recemented and successfully retested as required

by the Supervisor. Production casing shall normally be of consistent

nominal outside diameter from the surface or from the top of the

lap to the casing shoe. The surface casing shall not be used as produc-

tion casing, unless otherwise authorized by the Supervisor to meet

special well conditions.

E. Cementing of Casing . The conductor and surface casing strings

shall be cemented with a quantity of cement sufficient to fill the annular

space back to the surface. The intermediate casing string shall likewise

be cemented back to the surface or to the top of the lap if a liner is

used as an intermediate string. Production casing shall be cemented with

a high temperature resistant admix, unless waived by the Supervisor and

shall be cemented in a manner necessary to exclude, isolate or segre-

gate overlying formation fluids from the geothermal resources zone and

to prevent the movement of fluids into possible fresh water zones.
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Production casing shall be cemented back to the surface or, if lapped,

to the top of the lap. A temperature or cement bond log may be required

by the Supervisor after setting and cementing the production casing and

after all primary cementing operations if an unsatisfactory cementing

job is indicated. Proposed well cementing techniques differing from

the requirements of this paragraph will be considered by the Supervisor

on an individual well basis.

F. Pressure Testing . Prior to drilling out the casing shoe after

cementing, all casing strings set to a depth of 152 metres (500 feet)

or greater, except for conductor casing, shall be pressure tested to a

minimum pressure of 69 bars (1,000 psi) or 0.045 bars/metre (0.2 psi/ft)

whichever is greater. All casing strings set at a depth less than 152

metres (500 feet), except for conductor casing, shall be pressure tested

to a.mini mum pressure of 35 bars (500 psi). Such test shall not exceed

the rated working pressure of the casing or the blowout preventer stack
>

assembly, whichever is lesser.

In the event of casing failure during the test, the casing must
i

be repaired or recemented until a satisfactory test is obtained. A

pressure decline of 10 percent or less in 30 minutes shall be considered

satisfactory.

Casing test results shall be recorded on the driller's log and

reported to the Supervisor within 30 days after the completion of such

test. Advance notice of all casing and lap tests shall be given in suf-

ficient time to enable the Supervisor to be present to witness such tests.

The casing and lap test reports shall give a detailed description of the

test; including mud and cement volumes, lapse of time between running
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and cementing casing and testing, method of testing and test results.

G . Directional S urveys.

(1) General . Deviation surveys (inclination from vertical or

single shot) shall be taken on all wells during the normal course of

drilling at intervals not to exceed 152 metres (500 feet). The Super-

visor may require a directional survey giving both inclination and azimuth

or a dipmeter to be obtained on all wells. In calculating all surveys,

a correction from true north to Lambert-Grid north shall be made after

making the magnetic to true north correction. All surveys shall be filed

with the Supervisor. Where directional surveys are required, composite

surveys shall be filed with the Supervisor showing the interval from the

bottom of the conductor casing to total depth.

(2) Vertical Wells . Wells are considered vertical if inclination

does not exceed an average of five degrees from the vertical. The

Supervisor may require a directional survey giving both inclination and

azimuth at intervals not exceeding 30 metres (100 feet) between stations

prior to, or upon, setting any casing string or liner (except conductor

casing) and at total depth on any vertical well drilled in close proximity

to lease boundaries or areas with an unstable land surface, highly

faulted or steeply dipping beds, or in areas of suspected abnormal for-

mation pressures.

(3) Directional Wells . Wells are considered directional if

inclination exceed an average of five degrees from the vertical.

Directional surveys giving both inclination and azimuth shall be obtained

at intervals not to exceed 30 metres (100 feet) between stations prior

to, or upon, setting any casing string or liner (except conductor
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casing) and at total depth.

2. Blowout Prevention Equipment and Procedures . All necessary

precautions shall be taken to keep wells under control at all times,

utilize trained and competent personnel, and utilize properly maintained

equipment and materials. Blowout preventers and related well control

equipment shall be installed, tested immediately thereafter and maintained

ready for use until drilling operations are completed. Certain components,

such as packing elements and ram rubbers, shall be of high temperature

resistant material as necessary. All kill lines, blowdown lines, mani-

folds and fittings shall be steel and shall have a temperature derated

minimum working pressure rating equivalent to the maximum anticipated

wellhead surface pressure. Subject to subparagraphs (A) and (B) herein-

below blowout prevention equipment shall have manually operated gates

and hydraulic actuating systems and accumulators of sufficient capacity

to close all of the hydraul ically-operated equipment and have a minimum

pressure of 69 bars (1000 psi) remaining on the accumulator. Dual

control stations shall be installed with a high pressure backup system.

One control panel shall be located at the driller's station and one con-

trol panel shall be located on the ground at least 15 metres (50 feet)

away from the wellhead or rotary table. Air or other gaseous fluid ..

drilling systems shall 'have blowout prevention assemblies. Such

assemblies may include, but are not limited to, a rotating head, a

double ram blowout preventer or equivalent, a banjo-box or an approved

substitute therefore and a blind ram blowout preventer or gate valve,

respectively. Exceptions to the requirements of this paragraph will be

considered by the Supervisor only for certain geologic and well conditions
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such as stable surface areas with known low subsurface formation

pressures and temperatures.

A proposed blowout prevention program and a blowout contingency

plan including proposed containment, public health and safety and clean-

up measures shall be submitted with the Application for Permit to Drill

(Form 9-331C).

A. Conducto r Casing. Before drilling below this string, at least

one remotely controlled hydraulically-operated expansion-type preventer

or an acceptable alternative, approved by the Supervisor, including a

drilling spool with side outlets or equivalent, shall be installed. A

kill line and blowdown line with appropriate fittings shall be connected

to the drilling spool

.

B. Surface, Intermediate and Production Casing . Before drilling

below any of these strings, the blowout prevention equipment shall

include a minimum of:

(1) one expansion-type preventer and accumulator or a rotating

head;

(2) a manual and remotely controlled hydraulically-operated double

ram blowout preventer or equivalent having a temperature derated minimum

working pressure rating which exceeds the maximum anticipated surface

pressure at the anticipated reservoir fluid temperature;

(3) a drilling spool with side outlets or equivalent;

(4) a fill up line;

(5) a kill line equipped with at least one valve; and

(6) a blowdown line equipped with at least two valves and

securely anchored at all bends and at the end.
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C. Testing and Maintenance . Ram- type blowout preventers and auxiliary

equipment shall be tested to a minimum of 69 bars (1,000 psi) or to the

working pressure of the casing or assembly, whichever is the lesser.

Expansion-type blowout preventers shall be tested to 70 percent of the

above pressure testing requirements.

The blowout prevention equipment shall be pressure tested:

(1) when installed;

(2) prior to drilling out plugs and/or casing shoes;

(3) not less than once each week, alternating the control stations;

and

(4) following repairs that require disconnecting a pressure seal

in the assembly.

During drilling operations blowout prevention equipment shall be

actuated to test proper functioning as follows:

(1) once each trip for blind and pipe rams but not less than once

each day for pipe rams; and

(2) at least once each week on the drill pipe for expansion-type

preventers.

All flange bolts shall be inspected at least weekly and re-

tightened as necessary during drilling operations. The auxiliary

control systems shall be inspected daily to check the mechanical con-

dition and effectiveness and to ensure personnel acquaintance with the

method of operation. Blowout prevention and auxiliary control equip-

ment shall be cleaned, inspected and repaired, if necessary, prior to

installation to assure proper functioning. Blowout prevention controls

shall be plainly labeled, and all crew members shall be instructed on
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the function and operation of such equipment. A blowout prevention

drill shall be conducted weekly for each drilling crew. All blowout

prevention tests and crew drills shall be recorded on the driller's log.

D. Related Hell Control Equipment . A full opening drill string

safety valve in the open position shall be maintained on the rig floor

at all times while drilling operations are being conducted. A kelly

cock shall be installed between the kelly and the swivel.

3. Drilling Fluid. The properties, use and testing of drilling

fluids and the conduct of related drilling procedures shall be such as

are necessary to prevent the blowout of any well. Sufficient drilling

fluid materials to ensure well control shall be maintained in the field

area readily accessible for use at all times.

A. Drilling Fluid Control . Before pulling drill pipe, the drilling

fluid shall be properly conditioned or displaced. The hole shall be kept

reasonably full at all times, however, in no event shall the annular mud

level be deeper than 30 metres (100 feet) from the rotary table when

coming out of the hole with drill pipe. Mud cooling techniques shall

be utilized when necessary to maintain mud characteristics for proper

well control and hole conditioning.

B. Drilling Fluid Testing . Mud testing and treatment consistent

with good operating practice shall be performed daily or more frequently

as conditions warrant. Mud testing equipment shall be maintained on

the drilling rig at all times.

The following drilling fluid system monitoring or recording devices

shall be installed and operated continuously during drilling operations,

with mud, occurring below the shoe of the conductor casing. No exceptions
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to these requirements will be allowed without the specific prior per-

mission of the Supervisor:

(1) high-low level mud pit indicator including a visual and audio-

warning device;

(2) degassers, desilters and desanders;

(3) a mechnical, electrical or manual surface drilling fluid

temperature monitoring device. The temperature of the drilling fluid

going into and coming out of the hole shall be monitored, read and

recorded on the driller's or mud log for a minimum of every 9 metres

(30 feet) of hole drilled below the conductor casing; and

(4) a hydrogen sulfide indicator and alarm shall be installed

in areas suspected or known to contain hydrogen sulfide gas which may

reach levels considered to be dangerous to the health and safety of per-

sonnel in the area.

C. Monitoring. From the time drilling operations are initiated

and until the well is completed or abandoned, a member of the drilling

crew or the tool pusher shall monitor the rig floor at all times for

surveillance purposes, unless the well is secured with blowout preven-

ters or cement plugs.

4- Well Logging . All wells shall be logged with an induction

electric log or equivalent from total depth to the shoe of the conductor

casing. The Supervisor may grant an exception to this requirement when

well conditions make it impractical or impossible to meet the above

requirements.

A. Electric Logs . The lessee shall furnish to the Supervisor

two legible exact copies of all logs run, within 30 days after completion
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of drilling operations on each well. Two copies of field prints of such

logs shall be made immediately available to the Supervisor upon his

request. Two copies of chemical analyses of geothermal fluids or other

similar services performed shall be submitted to the Supervisor within

30 days after such services are completed.

B. Lithologic Logs . Two legible exact copies of core analysis

reports and lithologic (mud) logs shall be submitted to the Supervisor

within 30 days after the completion of such reports or logs, when such

services are used. However, daily logs shall be made available to the

Supervisor immediately upon the completion of such daily logs upon his

request.

5. Wellhead Equipment and Testing .

A. Completions . All wellhead connections shall be fluid pressure

tested to the API or ASA working pressure rating. Cold water is recom-

mended as the testing fluid. Welding of wellhead connections shall be

performed by a certified welder using materials in conformance with ASTM

specifications.

B. Wellhead Equipment . All completed wells shall be equipped with

a minimum of one casinghead with side outlets, one master valve and one

production valve, unless otherwise authroized by the Supervisor. All

casingheads, Christmas trees, fittings, and connections shall have a

temperature derated working pressure equal to or greater than the surface

shut-in pressure of the well at reservoir temperature. Packing, sealing

mediums and lubricants shall consist of materials or substances that

function effectively at, and are resistant to, high temperatures. Well-

head equipment, valves, flanges and fittings shall meet minimum ASA
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standards or minimum API Standard 6A specifications. Casinghead

connections shall be made such that fluid can be pumped between casing

strings.

C- Testing . Any well showing sustained casinghead pressure or

leaking of geothermal fluids between casing strings shall be tested

to determine the origin of the failure, when such failure point is not

otherwise determinable, and corrective measures shall be taken.

6. Well Spacing . No producing interval of any well shall be

located within 30 metres (100 feet) of the outer boundaries of the

leased lands, except where approved by the Supervisor. No surface

location of a well shall be located within 15 metres (50 feet) of the

boundary of any legal subdivision unless otherwise authorized by the

Supervisor. The Supervisor may approve or prescribe such well spacing

as he determines to be necessary for the proper development of the

geothermal resources in accordance with the provisions of 30 CFR 270.15

Reid T. Stone
Area Geothermal Supervisor

APPROVED:

Russell G. Wayland
Chief, Conservation Division
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
CONSERVATION DIVISION

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 3

Effective February 1, 1975

PLUGGING AND ABANDONMENT OF WELLS

This Order is established pursuant to the authority prescribed

in 30 CFR 270.11 and in accordance with 30 CFR 270.14 and 270.45.

The lessee shall comply with the following minimum plugging and

abandonment procedures for all geothermal resources wells. Oral

approvals shall be in accordance with 30 CFR 270.11. All variances

from the requirements specified in this Order shall be subject to

approval pursuant to 30 CFR 270.48. Each Sundry Notice (Form 9-331)

shall include a notation of any proposed variances from the requirements

of this Order. References in this Order to approvals, determinations

or requirements are to those given or made by the Area Geothermal

Supervisor (Supervisor) or his delegated representative.

The lessee shall promptly plug and abandon any well on the leased

land that is not in use or demonstrated to be potentially useful. No

well shall be abandoned until its lack of capacity for further profi-

table production of geothermal resources has been demonstrated to the

satisfaction of the Supervisor. No well shall be plugged and abandoned

until the manner and method of plugging have been approved or

prescribed by the Supervisor.
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Cement used to plug any geothermal resources well, except that

cement or concrete used for surface plugging, shall be placed in the

hole by pumping through drill pipe or tubing. Such cement shall consist

of a high temperature resistant admix, unless this requirement is waived

by the Supervisor in accordance with the particular circumstances

existing in that well or area.

Prior to commencing abandonment operations, the Supervisor shall be

notified of all such proposed operations.

Each Sundry Notice (Form 9-331) shall include all information

required under 30 CFR 270.45 and 270.72. Any bond or rider thereto,

covering a lease or an individual well thereon, shall remain in full

force and effect until the lease or individual well is properly abandoned

and the surface properly restored. Written approval of the abandonment

must be obtained from the Supervisor before release of any bonds will

be recommended.

1 . Permanent Abandonment .

A. Uncased Hole . In uncased portions of wells, cement plugs shall

be placed to protect all subsurface mineral resources, including fresh

water aquifers. Such plugs shall extend a minimum of 30 metres (100 feet)

below, if possible, and 30 metres (100 feet) above such aforementioned

zones. Cement plugs shall be placed in a manner necessary to isolate

formations and to protect the fluids in such formations from inter-

zonal migration or contamination.

B. Open Hole . Where there is open hole (uncased and open into

the casing string above), a cement plug shall be placed in the deepest

casing string by either (1) or (2) below. In the event lost circulation
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conditions exist or are anticipated, or if the well has been drilled

with air or other gaseous substance, the plug shall be placed in

accordance with (3) below.

(1) A cement plug shall be placed across the shoe extending a

minimum of 30 metres (100 feet) above the 30 metres (100 feet) below; or

(2) A cement retainer with effective back pressure control set

approximately 30 metres (100 feet) above the casing shoe with at

least 61 metres (200 feet) of cement below the retainer and 30 metres

(100 feet) of cement above.

(3) A permanent bridge plug set at the casing shoe and capped

with a minimum of 61 metres (200 feet) of cement.

C. Perforations, Junk, Fish and Collapsed Pipe . A cement plug

shall be placed across production perforations, extending 30 metres

(100 feet) below (where possible) and 30 metres (100 feet) above the

perforated interval. When a cement retainer is used to squeeze cement

the perforated interval, the retainer shall be set a minimum of 30

metres (100 feet) above the perforations. Where the casing contains

perforations at or below fish, junk or collapsed casing, thereby

preventing cleanout operations, a cement retainer shall be set at least

30 metres (100 feet) above such point, and the interval below the

retainer shall be squeeze cemented.

D. Casing Shoes, Stubs, Laps, and Liners . No casing shall be

cut and recovered without first obtaining the written approval of

the Supervisor. A cement plug shall be placed across all casing

stubs, laps, liner tops and all casing shoes not protected by an

inner casing string. Such plug shall extend a minimum of 15 metres
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(50 feet) below and 15 metres (50 feet) above any such shoe, stub,

lap or liner top.

E. Plugging of Annul ar Space. All open annul i extending to the

surface shall be plugged with cement.

F- Surface Plug. The innermost casing string which reaches ground

level shall be cemented or concreted to a minimum depth of 15 metres

(50 feet) measured from 2 metres (6 feet) below ground level.

G. Testing of Plugs . The hardness and location of cement plugs

placed across perforated intervals and at the top of uncased or open

hole shall be verified by setting down with tubing or drill pipe a

minimum of 6,803 kilograms (15,000 pounds) weight on the plug of the

maximum weight of the available tubing or drill pipe string, if less

than 6,803 kilograms (15,000 pounds).

H. Mud . The intervals of the hole not filled with cement shall

be filled with good quality heavy mud.

1. Surface Restoration . All casting strings shall be cut off at

least 2 metres (6 feet) below ground level and capped by welding a

steel plate on the casing stub. Cellars, pads, structures and other

facilities shall be removed. The surface area shall be restored as

specified by the Supervisor in consultation with the appropriate surface

management agency.

2. Temporary Abandonment . An uncompleted drilling well that is

to be temporarily abandoned shall be mudded and cemented as required

hereinabove for permanent abandonment except for the provisions of

subparagraphs E, F, and I.
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3. Suspended Wells . The drilling equipment shall not be

removed on any geothermal resources well where drilling operations

have been suspended, either temporarily or indefinitely, without prior

approval of the Supervisor and after approved measures have been taken

to close the well and to protect all subsurface resources, including

fresh water aquifers.

Reid T. Stone
Area Geothermal Supervisor

APPROVED:

Russell G. Wayland
Chief, Conservation Division
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Pvibllc Library. Reno. Nevada.
iitate Library, Carson City. Novoda.

A limited number of copies of tho
statement i\rc also available to the pub-
lic, interested agencies, and groups at

the Bureau of Land Management ad-
dresses listed above for the District,

State, and Washington Offices.

Dated: January 23, 1975.

Stanley D. Doremus,
Deputy Assistant Secretary

of the Interior.

|FR Poc.75-2504 Filed 1-47-76; 8:45 am]

Geological Survey

GENERAL ENVIRONMENTAL PROTECTION
* Proposed Geothermal Resources

Operational Order No. 4

Notice Is hereby Riven that pursuant
to 30 CFR 270.11. and In accordance with

30 CFR 270.41 et al., the Chief, Conserva-
tion Division, Geological Survey, proposes

to approve GRO Order No. 4 for geother-
1

jnal operations conducted In the Central

and Western Rcglons-"us set forth below.

The purpose of proposed GRO Order
No. 4 Is to provide requirements to geo-

thermal operators for General environ-
mental protection measures.

Interested persons may submit written

comments, suggestions, and objections

concerning the proposed Order' to tho

Chief. Conservation Division, U.S. Geo-
logical Survey. Mail Stop G50. 12201 Sun-
rise Valley Drive, Reston, Virginia 22092,

With a copy to the Area Geothermal Su-
pervisor, 345 Middlericld Road. Menlo

Pork. California 04025, on or before

March 1, 1975.
W. A. Radlinsici, •

Acting Director.

OcoiirERMAL Resources Operational Order
No. 4

t liFJO-Ti/J, EHVUtONHWITAL PROTECTION
REQUIREMENTS

Thlo Order Is established pursuant t-o tho

authority prescribed In 30 CFR 270.11 and In

Accordance, with 30 CFR 270.41. 270.42, 270.13

and 270.44. The lessee snail comply with tho

provisions of this Order. All variances from
tho requirements specified In this Order shall

be subject to approval pursuant to 30 CFR
270.40. References in this Order to approv-

als, determinations or requirement* aro to

those given or made by the Area Geothermal
"Supervisor {Supervisor) or his delegated rep-

resentative.

Protection of the environment Includes tho
lessee's responsibility to assure that explora-

tion and development operations will bo con*
ducted with the maximum protection of the
environment: that disturbed lands will be
rehabilitated; that precautions will be taken
to protect luo public health end safety; and,
.that the lessee shall fully comply with tho
spirit and object Ivn of the National Environ-
mental Policy Act of 19G9, other Federal en-
vironmental legislation and supporting Kx-
CCUtlvc Orders.

'• Prevention and mitigation of environmen-
tal Impacts from pcothcrmal-relatcd activity

r.liBll ho accomplished through enforcement
of applicable Federal. State and local stand-
ards, and tho application of existing tech-
nology. Tho occurrence of unacceptable en-
Ylronmcntal Impacts which cannot bo

corrected shall be construed ns grounds for

suspension of operations as deemed ncccosary
by the Supervisor.
Monitoring of all potential environmental

Impacts may bo conducted by tho use of
aerial surveys. Inspections, periodic sampling,
continuous recordings or by such other
means or methods as deemed necessary or ap-
propriate by the Supervisor. Due to the nat-
ural environmental dllferenccs among geo-
thermal areas, the extent and frequency of
such monitoring activities will be determined
by tho Supervisor on an Individual basis. Tho
lessee shall be responsible for the monitoring
of readily Identifiable localized environmen-
tal Impacts associated with specific activities

that aro umlrr tho control of the- lessee In
the event the Supervisor determines that tho
degree and adequacy of existing environmen-
tal protection regulations In certain areas
are Insufficient, the Supervisor may establish
additional and more, stringent requirements
by Issuance of subsequent Orders or modify-
ing existing Orders.
The lessee. In accordance with the require-

ments of 30 CFR 270.70. 6hall flic In duplicate
with the Supervisor, on or before March 1 of"
each year, an annual report of compllanco
with environmental protection requirements.

1. Aesthetics. The lessee shall reduce visual

Impact where feasible by tho careful selec-

tion of sites for operations and facilities on
tho leased lands. Tho design and construc-
tion of facilities shall be conducted In a
manner such that tho' facilities will blend
into tho natural environmental setting of
tho area by tho appropriate use of landscap-
ing, vegetation, compatible color schemes
and minimum profiles. Native plants or com-
patible vegetation shall bo used, where pos-
sible, for landscaping and rcvegetatlon.

2. Land Use and Restoration. Tho lessee's

operating plans shall be designed so that op-
erations will result In the least disturbanco
of soil, streams, and native vegetation and
such plans shall provide for the restoration
and rcvegetatlon of all disturbed lands in a
manner approved by the Supervisor and the
appropriate land management agency. Land
restoration shall lncludo preparation and
seeding with prescribed wildlife food and
plant cover or Improved and acceptable sub-
stitutes thereof which equal or enhance the
food values for Indigenous wildlife species
and domesticated animals.
Tho lessee shall maintain the leased lands

In a nafo and workman) lko manner at all

times and remove or store all supplies and
scrap in an orderly fashion.

The lessee's operations under a geothermal
lease shall not unreasonably lntcrfcro with
or endanger operations under any lease, li-

cense, claim, penult or other authorized use
on the same lands.

3. Public Access. The. public shall have freo
and unrestricted access to geothermal
leased lands, excepting however, wheio re-
strictions arc necessary to protect public
health and safety or where such public access
would unduly lntcrfcro with tbo lessee's

operations or tho tecurlty thereof. Tho
lecseo shall provide warning signs, fencing,
flag men, banlcades or other safety mcasurco
clpeirlPtl tU'CPS«ary by the impel vir.Hr, in \,\a"
tect tho public, wlldllfo and livestock from
hazardous geothermal or related activities.

4. Recreation. Tho lessee shall be restricted
from drilling and other operations In c.Ick.o

proximity to established recreation cites and
access routes thereto. Jf tho natural Letting
provides adequate shielding of visual and
aesthetic Impacts, then tho Supervisor at bis
discretion, with tho consent of tho laud
management agency, may allow tho lessco
to conduct operations near such recreation
areas and access routes, provided however,
that no operations shall bo conducted within





r. buffer 7-ono of 200 feet around rRtabll died
recreational areas. Recreational values obrill

bo adequately protected by tnc lc.-.seo

through planning and designing of slto
development to minimi/* tho aesthetic deg-
radation of the particular recreation ar^a.

6. Erosion Control. Tho lessee's operations
shall be conducted In a manner such that
thcro Is minimum disturbance to natural
drainage. Tho lesseo shall provide adequate
erosion and drainage control to prevent silts

from disturbed sites entering water courses
for roll and natural conservation protection.

Mitigating measures to lessen environ-
mental damage Khali Include receding of dis-
turbed Bolls, chemical stabilization, and
durst and erosion control on well f.llcn, rond3
and construction areas.

0. Biota. Tho lesseo Ehall employ such
measures as are deemed necessary by the
Supervisor to protect fish and wlldllfo and
their habitat Including, but not limited to,

tho Installation of wildlife watering devices
where road/;, well sites, or other developments
created by the lesseo alter natural spring.
Tho Supervisor at Ma discretion may re-

quest and vise the expcrtlso of Federal and
Stato agencies and others as appropriate for
advlco and assistance In protecting fish and
wildlife resources and values. Fish and wlld-
llfo population surveillance may bo con-
ducted by an appropriate government agency
to detect significant adverse trends for the*

Supervisor's guidance as a basis for requir-
ing necessary corrective actions.

7. Cultural Resources Preservation. Tho
lesseo shall exercise due diligence In the con-
duct of his operations to protect and pre-
servo significant archaeological, historical,
cultural, paleontologlcal and unique geologic
sites. The lessee shall not disturb any known
cemetery or burial ground of any group or
culture.
Unknown sites uncovered by tho lesseo

chall be Immediately reported to the Super-
visor and operations on tho particular site

chall cease until said cite can be assessed for
Its archaeological value and preservation.
The necessary controls and stipulations for

tho protection and preservation of archaeo-
logical and historical sites determined by a,

qualified archaeologist to have a significant

valuo shall bo Issued on tin Individual basis

by tho Supervisor as warranted.
Tho preservation, restoration, maintenance

and nomination of all resources to the Na-
tional Register of Historic Places ehall be In

accordance with tho provisions of Executive
Order 1 1&D3 (30 FTt 8921) entitled •'Protec-

tion and Enhancement of tho Cultural En-
vironment."

0. Subsidence Detection. In the event sub-
sidence or seismic activity results from tho
production of gcothermal resources, as de-
termined by monitoring activities by tho
lesseo or a governmental body, tho lessee

ehall take such mitigating actions as re-

quired by the lease terms or by the Super-
visor.

Monitoring of the land surfaco prior to
and during gcothermal resources production
can be helpful In a determination of tho
general stability of the leased lands particu-
larly In certain gcothermal areas such as the
Imperial Valley In California which Is cur-
rently undergoing subsidence from natural
causes wholly unrelated to tho production
Of gcothcrmnl resources. Production data,
pressures. ic'.r.Jcctlon rates nnd volumes r, ir>.!l

bo accurately recorded and filed monthly
with tho Supervisor as provided In 30 CTO
270.37.

Remedial action for the prevention of sub-
sidence or s"lsmlclty—based upon the Muper-
vloor'o assessment of tho significance of tho
problem—may entail reduction In production

rates, suspension of production, or an esca-

lation of re-Injection of waste or other fluids.

A. Surveys. 'AH required surveys shall lx>

second order or letter and shall be conducted

under tho direct supervision of a registered

civil engineer or licensed land surveyor vising

equipment acceptable by the National Ocean
Survey for 6ccond order surveys. All such

work shall bo coordinated with tho county
surveyor of the county in which tho surveys

and bench marks aro to be established. Level

lines and networks shall ho tied to existing

regional networks, whero available, and ro-

surveyed annually.
Adjusted survey data shall be filed with tho

Supervisor within 00 days after leveling Is

completed. The lessee of a commercially pro-
ductive gcothermal well or wells shall par-

ticipate In any proposed or developed coop-
erative County-Stato subsidence detection
program. All survey data filed with tho Su-
pervisor shall become part of the public
domain.
R. Ucnch Marks. Ono or moro wells! to bench

marks shall bo required at each completed
well, prior to prolonged production, and said
bench marks shall be located In a manner
such that thcro Is a minimal probability of
destruction or damage to said bench marks.
Wcllslte bench marks shall be tied to existing
regional networks. Additional bench marks
between tho wellsltes and tho regional net-
work shall be at half-mile intervals or an
otherwlso specified by tho Supervisor.

Acceptable bench marks Include, but aro

not limited to, a brass rod driven to refusal

or metres (about 30 feet) and fitted with
an acceptable brass plate, and a permanent
Btructuro with an. Installed acceptable brass
plate.

O. iJcscrt'Ofr Data. Initial reservoir pres-
sure and static equilibrium reservoir tem-
perature shall be reported to tho Supervisor
In duplicate on Well Completion or Recom-
pletlon Report (Form 0-330C) for all com-
pleted wells within 30 days after the com-
pletion of mensttrements or tests conducted
for the purpose of obtaining such data. In-
itial production test data Including steam-
water ratio, surface pressure and tempera-
ture, and quality and quantity of well efflu-

ent 6hall also be filed with tho Supervisor
on Form 9-330C within 30 days after a well
Is completed.
D. Seismic Monitoring. The Installation of

seismographs or other like Instruments In
producing gcothermal areas for the purpose
of monitoring potential seismic activity may
bo Initiated from tlmo to time by appropri-
ate public agencies. The lessee and tho ap-
propriate public agency should take care not
to unreasonably Interfere with or endanger
each other's respective operations. Tho Su-
pervisor shall coordinate such monitoring
programs between the appropriate public
agency conducting tho program and tho
lessee.

P. Pollution and Waste Disposal. The lessee
shall comply with all applicable Federal and
Stale standards with respect to tho control
of all forms of air, land, water and nolso
pollution, Including the control of erosion
and tho disposal of liquid, solid and gaseous
wastes. Tito Supervisor may, at his discre-
tion, establish additional and more stringent
standards and, If lie does so, the lessee shall
comply with those standards. Plans for dls-
|ntfUi| eif WhlJ emutMitfl fntint bo approved by
the Supervisor beforo action lit taken under
them. Immediate corrcctlvo action shall bo
taken In all cases whero pollution has oc-
curred.

Tho lesseo shall removo or dlsposo of all

waste Including human wasto, trash, refuse

and extraction n-nd processing wasto gener-
ated In connoctlon with tho lessco's opera*
tlona in a manner acceptable to tho Super-
visor,
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The lessee shall provide safeguards to
minimize potenllal accidental fires and shall

Instruct Hold personnel In flro prevention
methods. Tho lessee shall maintain flro-

flghtlng equipment In working ordor at

Strategic locations on tho leaned lands.

A. Pollution Prevention. In tho conduct
of all pool hernial operations, tho lesseo eh all

not contaminate any natural waters, ad-
versely aflcct tho environment or materially
(l(iiiin|;o the acslhctlo values of tho lcaficd

or adjacent property.

(!) Liquid Disposal. Liquid well eflluent or

tho liquid residuo thereof containing sub-
stances, including heat, which may be harm-
ful or Injurious In any manner shall l>o

reinjected Into tho gcothcrmal rc3ource:i

eono or such other formation as Is approved
by the Supervisor.

Prilling fluids shall bo disposed of at ap-
proved disposal sites or In such othor manner
as approved by the Supervisor.

(2) Solid Waste Disposal. Drill cuttings,
6and, precipitates and other solids shall bo
disposed of as directed by tho Supervisor
cither on location or at other approved dis-
posal cites. Mud and chemical containers
and other solid waste materials shall bo
disposed of In specified places.

., (3) Gas Disposal. Noncoudcn8lblo gas&3
such as carbon dloxldo, ammonia and hy-
drogen sulfide may bo vented or ejected Into
tho atmosphcro, provided however, that tho
volume and tho measured concentration of
such vented gas or gase3 shall not vlolnto
Federal, State or local air pollution stand-
ards.

(4) Pits and Sumps. Pits nivl sumps shall

bo lined with Impervious material and
purged of environmentally harmful chem-
icals and precipitates beforo back-filling. In
no event shall the contents of r. pit or sump
be allowed to contamlnuto streams, lakes
and ground waters or adversely affect tho
natural environment of tho area or damago
tho aesthetic values of tho property. When
no longer used or useful, pits and suinp.v
shall bo back-filled and tho premises restored
to a near natural state or an Improvement
thereon as prescribed by tho Supervisor.

(6) Production Pacilitics Maintenance.
Production facilities shall be operated and
maintained at all times In a mannor neces-
sary to prevent pollution. The lessee's field

personnel shall bo Instructed In tho proper
maintenance and operations of production
facilities for tho prevention of pollution.

B. Inspections and Jlcjrorls. Lessees 6hall
comply with the following pollution Inspec-
tion and reporting requirements.

(1) Pollution l7tspcctions. Drilling and
production facilities Bhall be Inspected daily
by tho lessee Appropriate preventative
maintenance shall bo performed as neces-
sary to prevent failures and malfunctions
which could lead to pollution. Suspended
wells, completed nonproduclng (Idle) wells
and areas or fields not under production
th.iii be Inspected at Intervals ao pi'C&crlb*3
by tho Supervisor. Necessary repairs or
maintenance shall bo made as required.

(2) Pollution Reports. All minor leakage
or spills In violation of Federal, State or
local pollution standards shall bo reported
orally within 24 hours to tho npproprlato
tlcolherrfinl District Supervisor, and shall bo
followed within 10 dayti (hereof by a written
report stating the causo and corrective action
token.

All substantial i. pills or leakago of pollu-

tants and thoso of any size or quantity
which cannot bo Immediately controlled or
any significant cflect on tho environment
croatcd by tho lesseo'n operations shall bo
reported orally within 24 hours to tho Super-
visor. Tho loasoo shall thou submit a wrltton

report, within 30 days, stating tho causo nnd
tho corrective action taken.

Emission! Into tho atmonphoro of noncon-
donnlblo or toxic gases such as hydrogon
sullldo a id ommonla shall bo reported a*
hereinabove required for minor or sub-
stantial leakage.

C. Injection. Tho uso of any subsurfoco
formation. Including tho gcothcrmal re-

sources zona, for well diluent disposal, tho
roalduo thereof or for tho Injection of fluids

for other purposes such a/i r.ub".ldcnco pre-
vention, shall not bo permitted until tho
lessee has submitted a plan of Injection cov-
ering the proposed Injection project and has
subsequently received tho Supervisor's writ-

ten approval thereof.

(1) Plan of Injection. Tho plan of Injec-

tion shall Includo tho quantity, quality and
source of tho proposed Injection fluid; tho
means and method by which the fluid Is to
bo Injected; a structuro map contoured on
tho Intended Injection zone; and cross-
sectlons showing producing well locations
and tho proposed Injection well location (s).

A copy of tho lessee's plan of Injection shall

bo submitted to adjacent lessees If required.

(2) Injection Report. Tho lessee shall filo

In dupllcato with the Supervisor a Monthly
Water Injection Report on a form prescribed
by and available from tho Supervisor. Tlio

subject report shall bo filed on or beforo
tho last day of tho month following tho
month for which tho report Is filed.

(3) Inspection. Injoctlon wells and facil-

ities shall bo Inspected at Intervals as pre-
scribed by tho Supervisor to ascertain that
all Injected fluids aro confined to the ap-
proved Injection zone. A spinner survey, a
rodloactlvo tracer survey and a cement bond
log may bo required on each Injection well
within 30 days after Injection begins. The
lessee shall furnl.sh to tho Supervisor two
lcglblo exact copies of any and all such
surveys and log3. In tho event of a casing
failure, Inadequate annular cement or other
mechanical failure, tho lessee shall without
unrea.sonablo delay repair, suspend or aban-
don tho well.

(4) New Wells. The drilling of new Injec-
tion wells In accordanco with an approved
plan of Injection shall bo In conformance
with tho provisions of ORO Order No. 2. An
Application for Permit to Drill, Form 9-331C,
shall bo filed In triplicate for each Injection
well.

{5) Conversions. Tho conversion of an exist-
"

tng well to an Injection well In accordanco
with or modification of an approved plan of
Injection shall bo In conformance with tho
requirements of ORO Order No. 2. Tho les-sco

shall demonstrate to tho satisfaction of tho
Supervisor by appropriate testing and logging
that tho well Is mechanically sound and suit-
able for Injection purposes. A Sundry Notice,
Form 9-331. shall bo filed In trlpllcato for
each conversion.

10. Water Quality. Tlie primary responsibil-
ity for water quality arc! pollution control
has been delegated to tho States where such
States have standards approved by the En-
vironmental Protection Agency. Such States
must meet basic Federal requirements pro-
hibiting the deterioration of waters whoso ex-
isting quality Is higher than established water
quality standards. Tho lessee shall comply
with thh Islam wntor qtlpllly control mr'U'U
nation's requirements In such States as havo
federally approved standards, 'llie Supervisor,
at |iJ« discretion, may ntabl lsh additional a:ifl

inoro stringent standards and, If so. the lesr-co

shall comply with such otandanln.
Tlio lesseo shall file, In duplicate, water

analysis reports with tho Supervisor. Such
analyses shall includo a determination of ar-
senates, borates, radioactive content and ra-
dioactivity of tho produoed fluids. In. th»
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•rrnt ttiRt ft health ha7ard exists, the Super-

T lv-r ihftll !-««« W1 Order requiring appro-

prints health and Rafoty precautions mid pe-

riodic monitoring. Such Order shall require

tho suspension of production If radioactivity

Is pre. ent and cannot be held to an acccpta-^

Me le\cl.

jl. Noise Abatement. The lessco shall mlnl-

mlro noise during exploration, development

ftnd production activities. Tho method and
deprec of nolso abatement shall bo aa ap-

proved by the Supervisor.

The lessee shall conduct noise level mcas-
urcmcnt.s durlnr; cxplorntlon, development

and production operations to determine tho

potential objrctlonablllty to nearby residents

a.? well as the potential health and safety dan-
rcr due to noise emissions.
Notso level measurements and accompany-

ing data 6hall be filed with the Supervisor.

Such data shall provide the basis for opera-
tional and noise control decisions by the Su-
pervisor and shall be based on an assessment
of the noise with respect to established local,

State or Federal criteria Including adjust-
ments for tho area Involved and tho time of

day of the noise occurrence
The lessee shall comply with Federal oc-

cupational nolso exposure levels applicable
to reothcrmal activity under tho Occupa-
tional Safety and Health Act of 1070 as nof
'forth In 29 CFR 1910.95 Incorporated herein
by rcferenco or with State stnndards for pro-
tection of personnel where such Slate stand-
ards aro more restrictive than Federal stand- ,

ards.

A. Noise Measurement Conditions. Outdoor
measurements Khali be made at least 10 feet

from structures, facilities or other sound re-

flecting sources and from 3 to 4 feet above
ground level. Fxtrcmo weather conditions,
electrical Interference and unusual back-
ground noise levels shall be avoided or given
duo consideration when measuring round
levels.

13. Noise Measurements. Tho lessee shall

monitor Rnd measure noise levels using an
octavo band noise analyz-er with an A-
welghted frequency response or r. standard
round level meter that conforms to the re-

quirements set forth In USA Standard Specl-

#
ficatlons for General Purpose Sound Level
'Meters USASI S1.4-19G1 or the latest ap-
proved revision thereof. Bandpass filters shall

conform to the requirements of U3ASI Sl.ll-
19G6. The lessee shall measure nolso levol

freq\iency distribution as required by the Su-
pervisor. Sound levels shall be measured In

conformance with tho USA Standard-Method
for tho Physical Measurement of Sound
USASI S1.2-19G2.

C. Noise Criteria. In tho abstnee of more
restrictive criteria as may be established In
tills paragraph, the lessee shall not exceed a
notse level of 05 dB(A) for all gcothcnnal-
rclntcd activity Including but not limited to
exploration, development or production op-
erations as measured at the lease boundary
line oi one-half m!'c from the source. Which-
ever Is grenter, using the A-wclghted network
of a standard Sound Level Meter. 1'rovldcd,

however, that the permissible nolso level

may bo exceeded, with the Supervisor's ap-
proval, under emergency conditions or If

written permission Is obtained by tho lessco
from all parties arrected by tho nolno v/hleh.

Is in excess of C5 dli (A)

,

D. Noise Assessment. Tho lessee shall bo
responsible for taking such nolso level meas-
urement;, as arc deemed necessary by and In

tho presence of tho Supervisor. Tho back-
ground nolso level shall serve as tho criterion
for tho rating r.nd assessment, by the Super-
Visor, of the object!onahlcneG3 of nolno emln-
rlon from a particular source. The back-
ground or arnblont nolso In defined hereby
r«a tho minimum sound lovol at tho rolovant

place and time In tho olwenco of tho source
nolso and shall Include consideration for tho
typo of laud use, tho reason and tho tlmo of

day.
E. /iffcnf/afion. To attenuate objection-

able nolso, tho lessco rthall 11111170 projverly

designed muffling devices as required by tho
Supervisor.

F. Relationships. Kefercnco levels and
relationships for noleo measurements shall

'do as follows:

(!) Hcfcrcnco sound pressure for nlrborno
sounds shall bo 20 MN/m' (20 mlcronewtons
per square metre)

.

(2) Reference power shall bo 1(FU watto.

(3) Sound levels shall bo men.siircd using
a standard Sound l^evcl Meter with an "A"
frequency response characteristic (weighting
network)

.

(4) Sound level meter controls shall ho set
for as uniform a frequency response an pos-
siblo when measuring sound pressure levels.

(6) Octave hand nolso levels shall bo re-
ported In equivalent A-welghted levels.

B. Record of Sound Measurements. A rec-
ord of sound level measurements shall bo
filed In duplicate with tho Supervisor and
shall Include the following data:

(1) Date and tlmo.
(2) Name of observer.

(3) Description of primary nolso source
emitter under test.

(4) Kind of operation and operating con-
ditions.

(6) Description of secondary noise sources
Including location, type and kind of opera-,
tlon.

(G) Typo and serial numbers on all micro-
phones, sound level meters and octave hand
analyzers used. Length and typo of micro-
phone cables.

('/) Position of observer.

(8) Direction of arrival of sound with ro-
spect to microphone orientation.

(0) Approximate tempcrnturo of ralcro-
-phono.

(10) Results of maintenance and calibra-
tion tests.

(11) Weighting network and motor speed
used.

(12) Measured overall response and hand
levels at each microphone position and ex-
tent of meter fluctuation;

(13) Background overall response and
hand levels at each microphone position with
primary noise source not operating.

(14) Cable and microphone corrections.

(1G) Any other pertinent data such aa
personnel erposcd directly and Indirectly,
tlmo pattern of tho exposure, attempts' at
noise control and personnel protection.

"

Effective: '

Retd T. Stone,
Area Gcothcrmal Supervisor.

Approved:

• Russrxi. Q. Wwmm,
Chief, Conscrvutitm Division.

IFR.Doc.75-2435 Filed l-27-75;8:45 am]

GRASS CREEK, WYOMING
Known Lonsinrj Area (Coal)

Pursuant to authority contained In the
Act of March 3, 1879 (43 U.S.C. 31), as
supplemented by Reorganization Plan
No. 3 of 11)50 (43 U.SC. 1451, note), and
203 Departmental Manual No. 1, and Sec-
retary'.'; Order No. 2948. Federal lands
within the State of Wyoming have hcen
classified as subject to the competitive
coal leasing provisions of the Mineral
Leasing Aot of Pebruary 2I>, 1020, as
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

GEOTHERMAL RESOURCES LEASE
I |

Competitive ~J Noncompetitive

Serial Number

USGS - KGRA Determination:

In consideration of the terms and conditions contained herein, and the grant made hereby, this lease is entered into by the
UNITED STATES OF AMERICA (hereinafter called the "Lessor"), acting through the Bureau of Land Management (hereinafter

called the "Bureau") of the Department of the Interior (hereinafter called the "Department"), and

(hereinafter called the
"Lessee").
This lease is made pursuant to the Geothermal Steam Act of 1970 (84 Stat- 1566; 30 U.S.C. 1001-1025) (hereinafter called "the

Act") to be effective on (hereinafter called the "effective date"). It is subject to all the
provisions of the Act and to all the terms, conditions, and requirements of (a) all regulations promulgated by the Secretary of the
Interior (hereinafter called "the Secretary") in existence upon the effective date, specifically including, but not limited to,
43 CFR Parts 3000 and 3200 and 30 CFR Parts 270 and 271, (b) all geothermal resources operational orders (hereinafter called
"GRO orders") issued pursuant thereto, all of which are incorporated herein and by reference made a part hereof, and (c) any
regulations hereafter issued by the Secretary (except those inconsistent with any specific provisions of this lease other than reg-
ulations incorporated herein by reference) all of which shall be, upon their effective date, incorporated herein and, by reference,
made a part hereof.

Sec. 1. GRANT — The Lessor hereby grants and leases to the Lessee the exclusive right and privilege to drill for, extract, pro-
duce, remove, utilize, sell, and dispose of geothermal steam and associated geothermal resources, (hereinafter called "geothermal

resources"), in or under the following described lands situated within the County of
,

State of :

National Resource Lands

Meridian

Total Area

Acquired Lands

Meridian

Total Area

Containing acres (hereinafter called the "leased area" or "leased lands"), together with:
(a) The nonexclusive right to conduct within the leased area geological and geophysical exploration in accordance with ap-

plicable regulations; and
(b) The right to construct or erect and to use, operate, and maintain within the leased area, together with ingress and egress

thereupon all wells, pumps, pipes, pipelines, buildings, plants, sumps, brine pits, reservoirs, tanks, waterworks, pumping stations,
roads, electric power generating plants, transmission lines, industrial facilities, electric, telegraph or telephone lines, and such
other works and structures and to use so much of the surface of the land as may be necessary or reasonably convenient for the
production, utilization, and processing of geothermal resources or to the full enjoyment of the rights granted by this lease, subject
to compliance with applicable laws and regulations; Provided that, although the use of the leased area for an electric power gen-
erating plant or transmission facilities or a commercial or industrial facility is authorized hereunder, the location of such facilities
and the terms of occupancy therefor shall be under separate instruments issued under any applicable laws and regulations; and

(c) The nonexclusive right to drill potable water wells in accordance with state water laws within the leased area and to use
the water produced therefrom for operations on the leased lands free of cost, provided that such drilling and development are
conducted in accordance with procedures approved by the Supervisor of the Geological Survey (hereinafter called "Supervisor");
and

(d) The right to convert this lease to a mineral lease under the 'Mineral Leasing Act of February 25, 1920, as amended, and
supplemented (30 U.S.C. 181-287) or under the Mineral Leasing Act for Acquired Lands (30 U.S.C. 351-359), whichever is ap-
propriate, if the leasehold is primarily valuable for the production of one or more valuable by-products which are leasable under
those statutes, and the lease is incapable of commercial production or utilization of geothermal steam: Provided that, an appli-
cation is made therefor prior to the expiration of the lease extension by reason of by-product production as hereinafter provided,
and subject to all the terms and conditions of said appropriate Acts. The Lessee is also granted the right to locate mineral de-
posits under the mining laws (30 U.S.C. 21-54), which would constitute by-products if commercial production or utilization of
geothermal steam continued, but such a location to be valid must be completed within ninety (90) days after the termination of
this lease. Any conversion of this lease to a mineral lease or a mining claim is contingent on the availability of such lands for
this purpdse at the time of the conversion. If the lands are withdrawn or acquired in aid of a function of any Federal Department
or agency, the mineral lease or mining claim shall be subject to such additional terms and conditions as may be prescribed by such
Department or agency for the purpose of making operations thereon consistent with the purposes for which these lands are admin-
istered; and

(e) The right, without the payment of royalties hereunder, to reinject into the leased lands geothermal resources and con-
densates to the extent that such resources and condensates are not utilized, but their reinjection is necessary for operations under
this lease in the recovering or processing of geothermal resources. If the Lessee, pursuant to any approved plan, disposes of the
unusable brine and produced waste products into underlying formations, he may do so without the payment of royalties.

Sec. 2. TERM
(a) This lease shall be for a primary term of ten (10)

years from the effective date and so long thereafter as geo-
thermal steam is produced or utilized in commercial
quantities but shall in no event continue for more than forty
(40) years after the end of the primary term. However, if at
the end of that forty-year period geothermal steam is being
produced or utilized in commercial quantities, and the leased
lands are not needed for other purposes, the Lessee shall
have a preferential right to a renewal of this lease for a
second forty-year term in accordance with such terms and
conditions as the Lessor deems appropriate.

(b) If actual drilling operations are commenced on the
leased lands or under an approved plan or agreement on be-
half of the leased lands prior to the end of the primary term,

and are being diligently prosecuted at the end of the primary
term, this lease shall be extended for five (5) years and so
long thereafter, but not more than thirty-five (35) years, as
geothermal steam is produced or utilized in commercial
quantities. If at the end of such extended term geothermal
steam is being produced or utilized in commercial quantities,
the Lessee shall have a preferential right to a renewal for
a second term as in (a) above.

(c) If the Lessor determines at any time after the pri-
mary term that this lease is incapable of commercial pro-
duction and utilization of geothermal steam, but one or more
valuable by-products are or can be produced in commercial
quantities, this lease shall be extended for so long as such
by-products are produced in commercial quantities but not for

more than five (5) years from the date of such determination.



Sec. 3. RENTALS AND ROYALTIES
(a) Annual Rental — For each lease year prior to the

commencement of production of geothermal resources in com-
mercial quantities on the leased lands, the Lessee shall pay

the Lessor on or before the anniversary date of the lease

a rental of $ for each

acre or fraction thereof.

(b) Escalating Rental — Beginning with the sixth lease

year and for each year thereafter until the lease year begin-

ning on or after the commencement of production of geothermal

resources in commercial quantities, the Lessee shall pay on

or before the anniversary date of the lease an escalated

rental in an amount per acre or fraction thereof equal to the

rental per acre for the preceding year and an additional sum

of one (1) dollar per acre or fraction thereof. If the lease is

extended beyond ten (10) years for reasons other than the

commencement of production of geothermal resources in com-
mercial quantities, the rental for the eleventh year and for

each lease year thereafter until the lease year beginning on

or after the commencement of such production will be the

amount of rental for the tenth lease year. If any expenditures

are made in any lease year for diligent exploration on the

leased lands in excess of the minimum required expenditures
for that year, the excess may be credited against any rentals

in excess of $ per acre or fraction

thereof due the Lessor for that or any future year.

(c) Royalty — On or before the last day of the calendar

month after the month of commencement of production in com-
mercial quantities of geothermal resources and thereafter on

a monthly basis, the Lessee shall pay to the Lessor:

(1) A royalty of percent on the amount or

value of steam, or any other form of heat or other associated
energy produced, processed, removed, sold, or utilized from

this lease or reasonably susceptible to sale or utilization

by the Lessee.

(2) A royalty of percent of the value of any
by-product derived from production under this lease, produced,

processed, removed, sold, or utilized from this lease or

reasonably susceptible of sale or utilization by the Lessee,
except that as to any by-product which is a mineral named
in Sec. 1 of the Mineral Leasing Act of February 25, 1920,

as amended, (30 U.S.C. 181), the rate of royalty for such
mineral shall be the same as that provided in that statute
and the maximum rate of royalty for such mineral shall not

exceed the maximum royalty applicable under that statute.

(3) A royalty of percent of the value of com-
mercially demineralized water which has been produced from
the leased lands, and has been sold or utilized by the Lessee
or is reasonably susceptible of sale or utilization by the
Lessee. In no event shall the Lessee pay to the Lessor, for

the lease year beginning on or after the commencement of

production in commercial quantities on the leased lands or

any subsequent lease year, a royalty of less than two (2)

dollars per acre or fraction thereof. If royalty paid on pro-

duction during the lease year has not satisfied this require-

ment, the Lessee shall pay the difference on or before the

expiration date of the lease year for which it is paid.

(d) Waiver and Suspension of Rental and Royalties -
Rentals or royalties may be waived, suspended, or reduced
pursuant to the applicable regulations on the entire lease-
hold or any portion thereof in the interest of conservation or

for the purpose of encouraging the greatest ultimate recovery
of geothermal resources if the Lessor determines that it is

necessary to do so to promote such development, or because
the lease cannot be successfully operated under the terms
fixed herein.

(e) Undivided Fractional Interests - Where the interest

of the Lessor in the geothermal resources underlying any
tract or tracts described in Sec. 1 is an undivided fractional

interest, the rentals and royalties payable on account of each
such tract shall be in the same proportion to the rentals and
royalties provided in this lease as the individual fractional

interest of the Lessor in the geothermal resources under-
lying such tract is to the full fee interest.

(f) Readjustments — Rentals and royalties hereunder
may be readjusted in accordance with the Act and regulations
to rates not in excess of the rates provided therein, and at

not less than twenty (20) year intervals beginning thirty-five

(35) years after the date geothermal steam is produced from
the lease as determined by the Supervisor.

Sec. 4. PAYMENTS - It is expressly understood that the
Secretary may establish the values and minimum values of

geothermal resources to compute royalties in accordance with
the applicable regulations. Unless otherwise directed by the

Secretary, all payments to the Lessor will be made as re-

quired by the regulations. If there is no well on the leased
lands capable of producing geothermal resources in com-
mercial quantities, the failure to pay rental on or before the

anniversary date shall cause the lease to terminate by oper-

ation of law except as provided by Sec. 3244.2 of the regu-
lations. If the time for payment falls on a day on which the
proper office to receive payment is closed, payment shall

be deemed to be made on time if made on the next official

working day.

Sec. 5. BONDS - The Lessee shall file with the Authorized
Officer of the Bureau (hereinafter called the "Authorized
Officer") shall maintain at all times the bonds required under
the regulations to be furnished as a condition to the issuance
of this lease or prior to entry on the leased lands in the
amounts established by the Lessor and to furnish such addi-
tional bonds or security as may be required by the Lessor
upon entry on the lands or after operations or production
have begun.

Sec. 6. WELLS
(a) The Lessee shall drill and produce all wells nec-

essary to protect the leased land from drainage by operations
on lands not the property of the Lessor, or other lands of the
Lessor leased at a lower royalty rate, or on lands as to which
royalties and rentals are paid into different funds from those

into which royalties under this lease are paid. However, in

lieu of any part of such drilling and production, with the

consent of the Supervisor, the Lessee may compensate the

Lessor in full each month for the estimated loss of royalty

through drainage in the amount determined by said Supervisor.

(b) At the Lessee's election, and with the approval of

the Supervisor, the Lessee shall drill and produce other wells
in conformity with any system of well spacing or production
allotments affecting the field or area in which the leased
lands are situated, which is authorized by applicable law.

(c) After due notice in writing, the Lessee shall dili-

gently drill and produce such wells as the Supervisor shall

require so that the leased lands may be properly and timely

developed and for the production of geothermal steam and its

by-products, including commercially demineralized water for

beneficial uses in accordance with applicable state laws.

However, the Supervisor may waive or modify the requirements
of this subparagraph (c) in the interest of conservation of

natural resources or for economic feasibility or other reasons
satisfactory to him. If the products or by-products of geo-
thermal production from wells drilled on this lease are

susceptible of producing commercially demineralized water
for beneficial uses, and a program therefor is not initiated

with due diligence, the Lessor may at its option elect to

take such products or by-products and the Lessee shalj

deliver all or any portion thereof to the Lessor at any point

in the Lessee's geothermal gathering or disposal system
without cost to the Lessee, if the Lessee's activities, under

the lease, would not be impaired and such delivery would
otherwise be consistent with field and operational require-

ments. The retention of this option by the Lessor shall in

no way relieve the Lessee from the duty of producing com-
mercially demineralized water where required to do so by

the Lessor, except when the option is being exercised and

then only with respect to wells where it is being exercised,

or limit the Lessor's right to take any action under Sec. 25

to enforce that requirement.

Sec. 7. INSPECTION - The Lessee shall keep open at all

reasonable times for the inspection of any duly authorized

representative of the Lessor the leased lands and all wells,

improvements, machinery, and fixtures thereon and all

production reports, maps, records, books, and accounts
relative to operations under the lease, and well logs, surveys,

or investigations of the leased lands.

Sec. 8. CONDUCT OF OPERATIONS - The Lessee shall

conduct all operations under this lease in a workmanlike
manner and in accordance with all applicable statutes, regu-

lations, and GRO orders, and all other appropriate directives

of the Lessor to prevent bodily injury, danger to life or health,

or property damage, and to avoid the waste of resources,

and shall comply with all requirements which are set forth

in 43 CFR Group 3200, including, but not limited to, Sub-

part 3204, or which may be prescribed by the Lessor pur-

suant to the regulations, and with the special stipulations

which are attached to the lease, all of which are specifically

incorporated into this lease. A breach of any term of this

lease, including the stipulations attached hereto, will be

subject to all the provisions of this lease with respect to

remedies in case of default. Where any stipulation is incon-

sistent with a regular provision of this lease, the stipulation

shall govern.

Sec. 9. INDEMNIFICATION
(a) The Lessee shall be liable to the Lessor for any

damage suffered by the Lessor in any way arising from or

connected with the Lessee's activities and operations con-
ducted pursuant to this lease, except where damage is caused
by employees of the Lessor acting within the scope of their

authority.

(b) The Lessee shall indemnify and hold harmless the

Lessor from all claims arising from or connected with the

Lessee's activities and operations under this lease.

(c) In any case where liability without fault is imposed
on the Lessee pursuant to this section, and the damages
involved were caused by the action of a third party, the rules

of subrogation shall apply in accordance with the law of the

jurisdiction where the damage occurred.

Sec. 10. CONTRACTS FOR SALE OR DISPOSAL OF PRO-
DUCTS- The Lessee shall file with the Supervisor not later

than thirty (30) days after the effective date thereof any
contract, or evidence of other arrangement for the sale or

disposal of geothermal resources.

Sec. 11. ASSIGNMENT OF LEASE OR INTEREST THEREIN-
Within ninety (90) days from the date of execution thereof, the

Lessee shall file for approval by the Authorized Officer

any instruments of transfer made of this lease or of any in-

terest therein, including assignments of record title and

working or other interests.

Sec. 12. REPORTS AND OTHER INFORMATION - At such
times and in such form as the Lessor may prescribe, the

Lessee shall comply with all reporting requirements of the

geothermal resources leasing, operating, and unit regulations
and shall submit quarterly reports containing the data which
it has collected through the monitoring of air, land, and water
quality and all other data pertaining to the effect on the

environment by operations under the lease. The Lessee shall

also comply with such other reporting requirements as may be
imposed by the Authorized Officer or the Supervisor. The
Lessor may release to the general public any reports, maps,
or other information submitted by the Lessee except geologic
and geophysical interpretations, maps, or data subject to

30 CFR 270.79 or unless the Lessee shall designate that

information as proprietary and the Supervisor or the Authorized
Officer shall approve that designation.

Sec. 13. DILIGENT EXPLORATION - In the manner required

by the regulations, the Lessee shall diligently explore the

leased lands for geothermal resources until there is production

in commercial quantities applicable to this lease. After the

fifth year of the primary term the Lessee shall make at least



the minimum expenditures required to qualify the operations
on the leased lands as diligent exploration under the
regulations.

Sec. 14. PROTECTION OF THE ENVIRONMENT (LAND,
AIR AND WATER) AND IMPROVEMENTS - The Lessee shall

take all mitigating actions required by the Lessor to prevent:

(a) soil erosion or damage to crops or other vegetative cover
on Federal or non-Federal lands in the vicinity; (b) the pol-

lution of land, air, or water; (c) land subsidence, seismic
activity, or noise emissions; (d) damage to aesthetic and
recreational values; (e) damage to fish or wildlife or their

habitats; (f) damage to or removal of improvements owned by
the United States or other parties; or (g) damage to or destruc-
tion or loss of fossils, historic or prehistoric ruins, or arti-

facts. Prior to the termination of bond liability or at any
other time when required and to the extent deemed necessary
by the Lessor, the Lessee shall reclaim all surface disturb-

ances as required, remove or cover all debris or solid waste,
and, so far as possible, repair the offsite and onsite damage
caused by his activity or activities incidental thereto, and
return access roads or trails and the leased lands to an ac-

ceptable condition including the removal of structures, if

required. The Supervisor or the Authorized Officer shall

prescribe the steps to be taken by Lessee to protect the
surface and the environment and for the restoration of the

leased lands and other lands affected by operations on the

leased lands and improvements thereon, whether or not the

improvements are owned by the United States. Timber or

mineral materials may be obtained only on terms and con-
ditions imposed by the Authorised Officer.

Sec. 15. WASTE — The Lessee shall use all reasonable
precautions to prevent waste of natural resources and energy,
including geothermal resources, or of any minerals, and to
prevent the communication of water or brine zones with any
oil, gas, fresh water, or other gas or water bearing formations
or zones which would threaten destruction or damage to such
deposits. The Lessee shall monitor noise, air, and water
quality conditions in accordance with any orders of the Super-
visor.

Sec. 16. MEASUREMENTS - The Lessee shall gauge or
otherwise measure all production, sales, or utilization of
geothermal resources and shall record the same accurately
in records as required by the Supervisor. Reports on pro-

duction, sales, or utilization of geothermal resources shall
be submitted in accordance with the terms of this lease and
the regulations.

Sec. 17. RESERVATIONS TO LESSOR - All rights in the
leased area not granted to the Lessee by this lease are hereby
reserved to the Lessor. Without limiting the generality of the
foregoing such reserved rights include:

(a) Disposal — The right to sell or otherwise dispose
of the surface of the leased lands or any resource in the
leased lands under existing laws, or laws hereafter enacted,
subject to the rights of the Lessee under this lease;

(b) Rights-of-way — The right to authorize geological
and geophysical explorations on the leased lands which do
not interfere with or endanger actual operations under this
lease, and the right to grant such easements or rights-of-way
for joint or several use upon, through or in the leased area
for steam lines and other public or private purposes which
do not interfere with or endanger actual operations or facilities
constructed under this lease;

(c) Mineral Rights - The ownership of and the right to
extract oil. hydrocarbon gas, and helium from all geothermal
steam and associated geothermal resources produced from
the leased lands;

(d) Casing — The right to acquire the well and casing
at the fair market value of the casing where the Lessee finds
only potable water, and such water is not required in lease
operations; and

(e) Measurements — The right to measure geothermal
resources and to sample any production thereof.

Sec. 18. ANTIQUITIES AND OBJECTS OF HISTORIC
VALUE — The Lessee shall immediately bring to the attention
of the Authorized Officer any antiquities or other objects of

historic or scientific interest, including but not limited to his-
toric or prehistoric ruins, fossils, or artifacts discovered as
a result of operations under this lease, and shall leave such
discoveries intact. Failure to comply with any of the terms
and conditions imposed by the Authorized Officer with regard
to the preservation of antiquities may constitute a violation
of the Antiquities Act (16 U.S.C. 431-433). Prior to opera-
tions, the Lessee shall furnish to the Authorized Officer a

certified statement that either no archaeological values exist
or that they may exist on the leased lands to the best of the
of the Lessee's knowledge and belief and that they might be
impaired by geothermal operations. If the Lessee furnishes
a statement that archaeological values may exist where the
land is to be disturbed or occupied, the Lessee will engage
a qualified archaeologist, acceptable to the Authorized Of-
ficer, to survey and salvage, in advance of any operations,
such archaeological values on the lands involved. The re-
sponsibility for the cost for the certificate, survey, and
salvage will be borne by the Lessee, and such salvaged
property shall remain the property of the Lessor or the sur-
face owner.

Sec. 19. DIRECTIONAL DRILLING - A directional well
drilled under the leased area from a surface location on
nearby land not covered by the lease shall be deemed to have
the same effect for all purposes of this lease as a well drilled
from a surface location on the leased area. In such circum-
stances, drilling shall be considered to have been commenced
on the nearby land for the purposes of this lease, and pro-
duction of geothermal resources from the leased area through
any directional well located on nearby land, or drilling or
reworking of any such directional well shall be considered
production or drilling or reworking operations (as the case
may be) on the leased area for all purposes of this lease.
Nothing contained in this section shall be construed as

granting to the Lessee any right in any land outside the

leased area.

Sec. 20. OVERRIDING ROYALTIES - The Lessee shall not

create overriding royalties of less than one-quarter (1/4) of

one percent of the value of output nor in excess of 50 percent

of the rate of royalty due to the Lessor specified in Sec. 3

of this lease except as otherwise authorized by the regulations.
The Lessee expressly agrees that the creation of any over-

riding royalty which does not provide for a prorated reduction
of all overriding royalties so that the aggregate rate of royal-

ties does not exceed the maximum rate permissible under
this section, or the failure to suspend an overriding royalty

during any period when the royalties due to the Lessor have
been suspended pursuant to the terms of this lease, shall
constitute a violation of ihe lease terms.

Sec. 21. READJUSTMENT OF TERMS AND CONDITIONS -
The terms and conditions of this lease other than those related
to rentals and royalties may be readjusted in accordance with
the Act at not less than ten-year intervals beginning ten (10)
years after the date geothermal steam is produced from the

leased premises as determined by the Supervisor.

Sec. 22. COOPERATIVE OR UNIT PLAN - The Lessee
agrees that it will on its own, or at the request of the Lessor
where it is determined to be necessary for the conservation
of the resource or to prevent the waste of the resource, sub-
scribe to and operate under any reasonable cooperative or

unit plan for the development and operation of the area, field,

or pool, or part thereof embracing the lands subject to this
lease as the Secretary may determine to be practicable and
necessary or advisable in the interest of conservation.
In the event the leased lands are included within a unit,

the terms of this lease shall be deemed to be modified to

conform to such unit agreement. Where any provision of a
cooperative or unit plan of development which has been ap-
proved by the Secretary, and which by its terms affects the
leased area or any part thereof, is inconsistent with a pro-
vision of this lease, the provisions of such cooperative or
unit plan shall govern.

Sec. 23. RELINQUISHMENT OF LEASE - The Lessee may
relinquish this entire lease or any officially designated sub-
division of the leased area in accordance with the regulations
by filing in the proper BLM office a written relinquishment,
in triplicate, which shall be effective as of the date of filing.

No relinquishment of this lease or any portion of the leased
area shall relieve the Lessee or its surety from any liability

for breach of any obligation of this lease, including the obli-

gation to make payment of all accrued rentals and royalties
and to place all wells in the leased lands to be relinquished
in condition for suspension or abandonment, and to protect
or restore substantially the surface or subsurface resources
in a manner satisfactory to the Lessor.

Sec. 24. REMOVAL OF PROPERTY ON TERMINATION OR
EXPIRATION OF LEASE

(a) Upon the termination or expiration of this lease
in whole or in part, or the relinquishment of the lease in

whole or in part, as herein provided, the Lessee shall with-
in a period of ninety (90) days (or such longer period as
the Supervisor may authorize because of adverse climatic
conditions) thereafter remove from the leased lands, no longer
subject to the lease all structures, machinery, equipment,
tools, and materials in accordance with applicable regulations
and orders of the Supervisor. However, the Lessee shall,
for a period of not more than six (6) months, continue to main-
tain any such property needed in the relinquished area, as
determined by the Supervisor, for producing wells or for drill-

ing or producing geothermal resources on other leases.
(b) Any structures, machinery, equipment, tools, appli-

ances, and materials, subject to removal by the Lessee,
as provided above, which are allowed to remain on the leased
lands shall become the property of the Lessor on expiration
of the 90-day period or any extension of that period which may
be granted by the Supervisor. If the Supervisor directs the
Lessee to remove such property, the Lessee shall do so at

its own expense, or if it fails to do so within a reasonable
period, the Lessor may do so at the Lessee's expense.

Sec. 25. REMEDIES IN CASEOF DEFAULT
(a) Whenever the Lessee fails to comply with any of

the provisions of the Act, or the terms and stipulations of this

lease, or of the regulations issued under the Act, or of any
order issued pursuant to those regulations, and that default
shall continue for a period of thirty (30) days after service of
notice by the Lessor, the Lessor may (1) suspend operations
until the requested action is taken to correct the noncom-
pliance, or (2) cancel the lease in accordance with Sec. 12
of the Act (30 U.S.C. 1011). However, the 30-day notice pro-

vision applicable to this lease under Sec. 12 of the Act shall
also apply as a prerequisite to the institution of any legal

proceedings by the Lessor to cancel this lease while it is in
a producing status. Nothing in this subsection shall be con-
strued to apply to, or require any notice with respect to any
legal action instituted by the Lessor other than an action to
cancel the lease pursuant to Sec. 12 of the Act.

(b) Whenever the Lessee fails to comply with any of
the provisions of the Act, or of this lease, or the regulations,
or of any GRO Orders, or other orders, and immediate action
is required, the Lessor without waiting for action by the
Lessee may enter on the leased lands and take such measures
as it may deem necessary to correct the failure, including
a suspension of operations or production, all at the expense
of the Lessee.

(c) A waiver of any particular violation of the provisions
of the Act, or of this lease, or of any regulations promulgated
by the Secretary under the Act, shall not prevent the can-
cellation of this lease or the exercise of any other remedy or
remedies under paragraphs (a) and (b) of this section by rea-
son of any other such violation, or for the same violatio
occuring at any other time.

(d) Nothing herein shall limit or affect the Lessee's
right to a hearing and appeal as provided in Sec. 12 of the



Act and in the regulations promulgated thereunder.
(e) Upon cancellation, the Lessee shall remove all

property in accordance with Sec. 24 hereof, and shall re-
store the leased lands in a manner acceptable to the Lessor
or as may be otherwise required by the Lessor.

Sec. 26. HEIRS AND SUCCESSORS IN INTEREST - Each
obligation hereunder shall extend to and be binding upon, and
every benefit hereof shall inure to, the heirs, executors,
administrators, successors, or assigns, of the respective
parties hereto.

Sec. 27. UNLAWFUL INTEREST -No Member of, or Dele-
gate to Congress, or Resident Commissioner, after his
election or appointment, either before or after he has quali-
fied, and during his continuance in office, and no officer,
agent, or employee of the Department shall be admitted to
any share or part in this lease or derive any benefit that may
arise therefrom; and the provisions of Sec. 3741 of the
Revised Statutes (41 U.S.C. Sec. 22), as amended, and
Sections 431, 432, and 433 of Title 18 of the United States
Code, relating to contracts made or entered into, or accepted
by or on behalf of the United States, form a part of this lease
so far as the same may be applicable.

Sec. 28. MONOPOLY AND FAIR PRICES - The Lessor re-
serves full power and authority to protect the public interest
by promulgating and enforcing all orders necessary to insure
the sale of the production from the leased lands at reasonable
prices, to prevent monopoly, and to safeguard the public
interest.

Sec. 29. EQUAL OPPORTUNITY CLAUSE - The Lessee
agrees that, during the performance of this contract:

(1) The Lessee will not discriminate against any em-
ployee or applicant for employment because of race, color,
religion, sex, or national origin. The Lessee will take af-
firmative action to ensure that applicants are employed, and
that employees are treated during employment, without regard
to their race, color, religion, sex, or national origin. Such
action shall include, but not be limited to the following: em-
ployment, upgrading, demotion, or transfer; recruitment or
recruitment advertising, layoff or termination; rates of pay or
other forms of compensation, and selection for training, in-
cluding apprenticeship. The Lessee agrees to post in con-
spicuous places, available to employees and applicants for
employment, notices to be provided by the Lessor setting
forth the provisions of this Equal Opportunity clause.

(2) The Lessee will, in all solicitations or advertise-
ments for employees placed by or on behalf of the Lessee,
state that all qualified applicants will receive consideration
for employment without regard to race, color, religion, sex,
or national origin.

(3) The Lessee will send to each labor union or repre-
sentative of workers with which Lessee has a collective
bargaining agreement or other contract or understanding, a
notice, to be provided by the Lessor, advising the labor union
or workers' representative of the Lessee's commitments under
this Equal Opportunity clause, and shall post copies of the
notice in conspicuous places available to employees and
applicants for employment.

(4) The Lessee will comply with all provisions of Ex-
ecutive Order No. 11246 of September 24, 1965, as amended,
and of the rules, regulations, and relevant orders of the
Secretary of Labor.

(5) The Lessee will furnish all information and reports
required by Executive Order No. 11246 of September 24, 1965,
as amended, and by the rules, regulations, and orders of the
Secretary of Labor, or pursuant thereto, and will permit
access to its books, records, and accounts by the Secretary

of the Interior and the Secretary of Labor for purposes of
investigation to ascertain compliance with such rules, regu-
lations, and orders.

(6) In the event of the Lessee's noncompliance with the
Equal Opportunity clause of this lease or with any of said
rules, regulations, or orders, this lease may be canceled,
terminated or suspended in whole or in part and the Lessee
may be declared ineligible for further Federal Government
contracts or leases in accordance with procedures authorized
in Executive Order No. 11246 of September 24, 1965, as
amended, and such other sanctions as may be imposed and
remedies invoked as provided in Executive Order No. 11246
of September 24, 1965, as amended, or by rule, regulation, or
order of the Secretary of Labor, or as otherwise provided
by law.

(7) The Lessee will include the provisions of Para-
graphs (1) through (7) of this Section (29) in every contract,
subcontract or purchase order unless exempted by rules,
regulations, or orders of the Secretary of Labor issued
pursuant to Section 204 of Executive Order No. 11246 of
September 24, 1965, as amended, so that such provisions
will be binding upon each contractor, subcontractor, or sub-
contract, or purchase order as the Secretary may direct as a
means of enforcing such provisions including sanctions for
noncompliance; provided, however, that in the event the
Lessee becomes involved in, or is threatened with, litiga-
tion with a contractor, subcontractor, or vendor as a result of
such direction by the Secretary, the Lessee may request the
Lessor to enter into such litigation to protect the interests
of the Lessor.

Sec. 30. CERTIFICATION OF NONSEGREGATED FACIL-
ITIES - By entering into this lease, the Lessee certifies
that it does not and will not maintain or provide for its em-
ployees any segregated facilities at any of its establish-
ments, and that it does not and will not permit its employees
to perform their services at any location, under its control,
where segregated facilities are maintained. The Lessee
agrees that a breach of this certification is a violation of the
Equal Opportunity clause of this lease. As used in this
certification, the term "segregated facilities" means, but is
not limited to, any waiting rooms, work areas, rest rooms and
wash rooms, or restaurants or other eating areas, time clocks,
or locker rooms, and other storage or dressing rooms, parking
lots, drinking fountains, recreation or entertainment areas,
transportation, and housing facilities provided for employees
which are segregated by explicit directive, or are in fact
segregated on the basis of race, color, religion, or national
origin because of habit, local custom, or otherwise. Lessee
further agrees that (except where it has obtained identical
certifications from proposed contractors and subcontractors
for specific time periods) it will obtain identical certifications
from proposed contractors and subcontractors prior to the
award of contracts or subcontracts exceeding $10,000 which
are not exempt from the provisions of the Equal Opportunity
clause; that it will retain such certifications in its
files; and that it will forward the following certification to
such proposed contractors and subcontractors (except where
the proposed contractor or subcontractor has submitted
identical certifications for specific time periods); it will
notify prospective contractors and subcontractors of require-
ment for certification of nonsegregated facilities. A Certi-
fication of Nonsegregated Facilities, as required by the
May 9, 1967 Order (32 F.R. 7439, May 19, 1967) on Elimina-
tion of Segregated Facilities , by the Secretary of Labor,
must be submitted prior to the award of a contract or sub-
contract exceeding $10,000 which is not exempt from the
provisions of the Equal Opportunity clause. The certification
may be submitted either for each contract and subcontract
or for all contracts and subcontracts during a period (i.e.,
quarterly, semiannually, or annually).

Sec. 31. SPECIAL STIPULATIONS - (stipulations, if any, are attached hereto and made a part hereof)

In witness whereof the parties have executed this lease.

Lessee: The United States Of America, Lessor:

(Signature of Lessee) (Authorized Officer)

(Signature of Lessee) (Title)

L§eal] (Date) (Date)

GPO 853 -471
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

POST OFFICE BOX 1305

ALBUQUERQUE, NEW MEXICO 67103

March 12, 1975

Memorandum

To:

From:

District Manager, Bureau of Land Management,
Las Cruces, New Mexico 88001

RB

LM
i

MARU'75

\^&i/y

Acting Regional Supervisor, Div. of River Basin Studies

Subject: Geothermal Leasing - Preliminary comments on Kilbourne
Hole Leasing Area

This responds to your March 5, 1975> request for review and comment
on the preliminary draft of the environmental analysis and technical
southwest of Las Cruces, New Mexico. However, this memorandum is

intended to provide preliminary assistance for your consideration
and does not constitute the official views of the Fish and Wildlife
Service on the report.

We have reviewed the report and note that it adequately reflects our
views and recommendations regarding the effects that the proposed
leasing exploration and development of the Kilbourne Hole area would
have on fish and wildlife resources involved.

Thank you for the opportunity to review and comment on the prelimi-

nary draft report

limtXi C I\Jq.JU^

CONSERVE
kAMERICA'S

ENERQY

Save Energy and You Serve America!
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United States Department of the Interior

NATIONAL PARK SERVICE '
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-

White Sands National Monument
P. 0. Box 458

Alamogordo, New Mexico 88310 MAR 2 67

March 24, 1975

District Manager
Bureau of Land Management
P. 0. Box 1420
Las Cruces, New Mexico 88001

Dear Sir:

ADM !

//

RM
-

C'R
/3
* 1 M*L

;t.on

A copy of your management recommendations for the Las Uves Planning
Unit has been circulated in our office. The attached comments made
by some individuals are personal opinions.

We appreciate the opportunity to review the alternatives you have
considered for each management category. We are well acquainted
with the extra work and effort required to conduct open, public
meetings on management plans. You have our whole-hearted support
in what you are doing.

Sincerely,

-1\ ,-»vj

lames M. Thomson
Superintendent

Enclosures

CON3F.RVE
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Save Energy and You Serve America!





IN REPLY REFER TO:

United States Department of the Interior

NATIONAL PARK SERVICE

White Sands National Monument
P. 0. Box 458

Alamogordo, New Mexico 88310

March 24, 1975

District Manager
Bureau of Land Management
P. 0. Box 1420
Las Cruces, New Mexico 88001

Dear Sir:

I have read the proposed management alternatives for the Las Uves
Planning Unit .and was present for the briefing on March 3. I wish
to make the following personal comments:

Lands - I oppose land exchanges or allocations of government-owned
land with individuals, corporations and/or municipalities simply for
their convenience. Both city governments of Las Cruces and Anapra
should not expect the BLM to continually adjust its management
boundaries to provide land for their exclusive use. If the City of
Las Cruces intends westward expansion, e.g., fair grounds, airport,
etc. and BLM concurs with the city's plans, the land ought to be sold
at a fair market price, not simply given to the city.

I would strongly endorse any of your plans for land exchanges, rights
of way, etc., which make possible more effective and comprehensive
land management units.

Minerals - Much more study is needed in the field of geothermal
utilization before any national resource lands are earmarked
specifically for that use. In spite of our current energy concerns,
the amount of surface disturbance required for geothermal development
cannot be justified at the present time. By forestalling development
of these potential sources, the land is left natural and should
development become imperative at a later date, the option is still

open. However, immediate development might prove to be a mistake in

light of the current state of the art in successfully utilizing
geothermal energy.

Due to the past record of promiscuous mining claims at the slightest
hint of the potential presence of some mineral, I would urge the
tightening of mineral rights claiming procedures and strict enforce-
ment of regulations currently on the books which regulate mining
development.

CONSERVE
LAMERICA'S

ENEROY

Save Energy and You Serve America!





Validity determinations should certainly be made on every claim in

the entire Los Lives area. Any laxness shown by claimants in actively
maintaining their claims should be considered as disinterest and the
claims terminated.

Vegetative Products - The removal of any vegetative products should
be done only under strictest control and only after the payment of a

fair market value fee.

Livestock Forage - Ecological management of all range lands should be
your first consideration. Any grazing allotments which have over
used forage to the detriment of native vegetation should be quickly
reviewed and necessary herd reductions made immediately. The general
health of the range and its capacity for regeneration must be considered
before the needs of individual permittees are considered. If you lose
the top soil to over grazing, you lose everything.

With careful vegetation management and its consequent control of
erosion, the city and county governments desiring land for flood
control structures would be saved a great deal of expense. It would
expect complete control but substantial runoff could be prevented.

I oppose vegetation manipulation which is contrived merely to benefit
one special interest group unless the aim is to restore a pristine
vegetation pattern. With this in mind, I do endorse wildfire, light-
ning caused or purposefully started as a management tool in carefully
controlled situations.

Watershed - Watershed values and the amount of forage removed by
grazing are directly related. Obviously any over-grazed areas are
wery poor for retention of moisture.

Any roads, trails and/or soil removal which accelerates surface erosion
should be declared "closed" and strictly enforced. All roads,
government or private, should be built in such a way as to bring minimal
environmental impact in its broadest sense.

Recreation - In my estimation, ORV use is not a valid use for natural
resource land. Once a given area is "used" by ORV's, it isn't of any
valiefor other uses. ORV users should finance their own purchase of

land. They should not use land that belongs to all of us for their
single interest sport. Your recommendations # 15 and 16 are inconsistent
with competent land management, in my opinion.





The Kilbourne Hole should be investigated for possible designation
as a National Landmark. The Butterfield Trail and "Ft Mason" site
should be reviewed and nominated for the National Register of Historic
Places if they meet necessary criteria.

In light of the relative popularity of some areas, e.g., Kilbourne
Hole, Potrillo Mts, for non-consumptive recreation, I would certainly
urge the expanded signing program recommended. This would afford more
people the opportunity to see and enjoy these areas, would greatly
increase your ability to control use and above all enhance the experience
for everyone.

I am aware of- the traditional thinking which defines hunting as recreation,
however, I don't agree with it. I don't feel the Federal Government
should subsidize hunting of anything for the "recreation" of a few indi-
viduals. Hunters, like ORV users, should buy their own land, manage
their own animals and finance their own brand of "recreation".

I am not personally acquainted with Kilbourne Hole area, but from photo-
graphs taken by friends and through conversation with them, it seems
to me that an interpretive trail would be a successful development for

that area. The unique erosion patterns, combined with the unusual
vegetation, make Kilbourne Hole an exciting'area for nature study. I

understand also that one of the few Gila Monster sightings in the
entire state of New Mexico was made there. I would strongly recommend
any steps you can take to give this fragile area complete protection.
Above all, keep out the ORV's.

Wild! ife - I am convinced that management practices aimed at restoring
pristine vegetation patterns and reduction of grazing levels will

simultaneously enhance wildlife habitat, watershed values and most forms

of non-consumptive recreation. I would caution the development of

water facilities simply to increase wildlife and certainly provide a

means of escape from drowning in every water tank. Also, that intro-
duction of antelope to the West Potrillo Mountains is for eventual public
hunting. Once again, let me emphasize that I will not endorse such
a proposal simply to enhance hunting on public land. It seems to me

that if the West Protrillo Range has suitable habitat for Pronghorn
that the animals will find their way to this area naturally given enough
time.





I whole heartedly concur with your recommendations which give added
protection to the birds of prey. By all means, close any area to

everyone if zone-tailed hawks are endangered. Where success seems
probable, the erection of perch poles is an excellent idea.

Anything you can do along the Rio Grande which increases habitat
for either Mexican Duck and/or Sandhill Cranes should be a high
priority. Now that the cranes have been saved from extinction,
constant vigilance will be necessary to maintain a few acres of their
winter habitat to ensure the perpetuation of the birds.

I am delighted to see the BLM taking serious the need for public
review of management plans. I appreciate the chance to be heard.

Sincerely,

WkJrV

George T. Morrison
Chief Natural ist
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DEPARTMENT OF THE INTERIOR
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POST OFFICE BOX 1305
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Memorandum

To:

From:

William K. Barker, Area Manager, Bureau of Land Management,
Las Cruces-Lordsburg Resource Area, Las Cruces, New Mexico

Associate Regional Supervisor, Div. of River Basin Studies

Subject: Geothermal development—Lease applications for Kilbourne Hole
area and Bureau of Land Management's Environmental Analysis
Record (EAR)

This is in reference to the preliminary field survey of the Kilbourne Hole

area on November 5 and 6, 197^> to gather background information for pre-
paring your EAR prior to making lease agreements for geothermal explora-
tion.

Mr. Don H. Rodgers of this office participated in the survey and discussed
the project with you and your staff.

As requested by Mr. Gary McVicker a copy of a compilation of provisions
of the Fish and V/ildlife Coordination Act is enclosed. Our responsibility
in relation to geothermal development is under the authority of and in

accordance with the National Environmental Policy Act of 1969; the Fish
and V/ildlife Coordination Act (A8 Stat. A01 , as amended; 16 U.S.C. 661

et seq.); the Endangered Species Act of 1373; and Secretarial Order No.

2962 dated February 6, 197^, as it relates to the Geothermal Steam Act
of December 2A, 1970.

As discussed by you and Mr. Rodgers, we too feel that the best avenue to

insure minimum destruction of habitat on the area would be to insert
language into the lease agreement that will allow us to monitor specific
activities as planning develops. Review of the leasee's plans should be

done as early in the planning as possible to allow adequate examination
of alternatives, if necessary. This should reduce conflicts which often
occur when recommendations are made after planning has been firmly form-
ulated .
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Further examination of the area may reveal specific locations which
should be protected or access should be limited. Protection should
be provided for any unique habitat or other areas of special interest.
Mr. Rodgers will contact you in January to pursue this investigation
further

.

We also would be interested in the improvement of existing roads and

trails and the placement of new roads since these works could have a

significant long-term impact on the environment.

The golden eagle is not considered an endangered species by the Fish
and Wildlife Service but it is protected by federal law. One was seen
flying over the proposed lease area. In addition, an old nest of a

golden eagle was found in Aden Crater. Other craters may offer suit-
able sites for' nesting. If this observation proves correct, the sites
should be protected to the greatest extent possible. It is likely that

suitable nesting sites are scarce in the area.

There are at least six species of endangered animals whose range in-

cludes the proposed lease area. This does not necessarily mean they
regularly utilize the area, only that there is a possibility that they
do. Habits and habitat requirements will of course determine the extent
of use. by any species. Still, the following species should be given
special attention and consideration in the environmental analysis,
because the are endangered.

The range of the Mexican duck, Anas d iazi , includes the proposed lease
area. It has been observed in the Rio Grande Valley from Cabal lo Lake
southward in New Mexico. Due to the scarcity of surface water on the

area it appears at this time that use of the area by the Mexican duck
would be negligible. If this is the case then of course human activity
would not be detrimental to this species.

The southern bald eagle, Hal iaeetus 1 . leucocephal us , roams great dis-
tances and might occasionally be seen over the area during the winter.
However, it more often is found near large bodies of water and would
scarcely be seen on the area.

The American peregrine falcon, Falco peregrinus anatum , like the bald
eagle has a wide distribution. The Latin name peregrinus means "a

wanderer." It usually avoids close proximity to man and prefers habitat
along streams and large bodies of water because waterfowl and shore-
birds make up a sizeable portion of its diet. It also prefers to nest
near water and thus would not likely be seen on any regular basis in

the proposed lease area.

The prairie falcon, Fal co mexicanus , may be seen wandering in winter
anywhere in the State except the high forested mountains. It is most





common in the Pecos Valley. It would be the most likely of the

three raptors to nest in the proposed lease area. Still, it is

very selective as to nest sites, in that the bird invariably selects
protected recesses or crevices in high perpendicular cliffs or canyon
walls. It is possible that some of the sinks or volcanic craters
might provide such nesting sites. If such sites are discovered they
should be protected in accordance with the Endangered Species Act of

1973.

The spotted bat, Euderma maculatum , is found from the ponderosa pine
belt to the Lower Sonoran Life Zone. It is a bat of high cliffs and
canyons and is possibly selective of those of sedimentary origin. It

lives in cracks and crevices during the day. It could possibly be
found in a few locations on the area.

The Mexican wolf, Cani s 1 upus ba i ley

i

,
possibly could be found in

the proposed lease area, which would be in the northern edge of its

range. Most sightings have apparently been in the more rugged moun-
tainous areas. They have been reported in the Animas Mountains in

the extreme southwest corner of the state.

The Animas ridge-nosed rattlesnake, Crotalus willardi obscuru s, is

known to occur in the southwest corner of the. state. It is not yet
listed as endangered, but may be in the near future. The extent of
its range is not known, but could conceivably include portions of the
proposed lease area.

Although it will probably not be necessary to list in the EAR all

species which may be found on the proposed lease area, it would be

desirable to maintain a record of animals actually seen.

Animals and animal signs seen on the field survey are listed below.
A question mark means identification was not positive.

Estimated 100 ducks at

at Hunt's Hole

Turkey vulture
Cooper's hawk?
Red-ta i 1 ed hawk

Golden eagle
Marsh hawk
Sparrow hawk
Scaled quai

1

Mourning dove
Roadrunner
Horned lark

Mountain chickadee
Rock? wren
Crissal thrasher?
Loggerhead shrike
Western meadowlark
Lark bunting
Vesper sparrow
Oregon? junco

Horned 1 i zard

Desert cottontai

1

Gopher or mole diggings
Wood rat nests

Kangaroo rat nests
Badger hole & scats?
Coyote tracks

Deer tracks with young
Mule deer hide

Cactus wren? nest
Golden eagle nest (old)





Members of your staff will of course be able to add to this list.

Mr. McVicker undoubtedly knows most of the reptiles and amphibians
which can be found on the area.

The EAR should of course consider game species on the area. Mule
deer, scaled quail, dove, waterfowl, and possibly a small herd of

antelope are found on the lease site.

The herd of antelope is near the northern perimeter of the lease
area and is not likely to be affected.

Waterfowl use is undoubtedly very limited but approximately 100 ducks
were seen on our field trip in Hunt's Hole where higher than normal
rainfall had formed a shallow pool.

Deer utilize the area and are evidently hunted. It was indicated that

the Aden Crater malpais provided relatively good habitat.

Both dove and quail are hunted on the area. It is probable that water
is their primary limiting factor and that populations could be increased
with more permanent water. If geothernal development becomes a reality
on the area, construction of small watering areas in scattered locations
should be incorporated in the project plan. This could be accomplished
from water lines by delivery of as little as 1,800 gallons per day to

small fenced enclosures. Song birds and other species of wildlife also
would benefit from improved availability of watering sites.

To the best of our knowledge there is no fish habitat in the lease area.

We assume that a cover map of the proposed lease area could be prepared
by your staff from existing data. It would be of value in preparing
the EAR, since it would give an overall picture of the environment. It

would also provide historical evidence for future reference.

The potential for range fires will increase as men and equipment move
in to the area for exploration and development. Portions of the area
contain grassland which could carry a fire over a large portion of the
range. Thus, a program for fire control should receive emphasis in

the lease agreement.

This office will continue to provide assistance as needed during the

preparation of the EAR. As mentioned, we are particularly interested
in the wording of any lease agreement where it relates to environmental
protection. V/e would like to monitor, review, and coordinate ideas

through each step of geothermal exploration, development, and operation.





Such close coordination will allow us to make the best possible recom-

mendations for habitat preservation while being consistent with geo-
thermal development plans.

Enclosure





Fish and Wildlife Coordination Act *

The following compilation of provisions of the Fish and Wildlife Coordination Act

has been prepared for convenient reference:

SEC, 1. For the purpose of recognizing the vital contribution of our vildlife
resources to the Nation, the increasing public interest and significance thereof
due to expansion of our national economy and other factors, and to provide that
vildlife conservation shall receive equal consideration and be coordinated with
other features of vater-resource development programs through the effectual arid

harmonious planning, development, maintenance, and coordination of vildlife con-
servation and rehabilitation for the purposes of this Act in the United States,
its Territories and possessions, the Secretary of the Interior is authorised (l)

to provide assistance to, and cooperate vith, Federal, State, and public or private
agencies and organizations in the development, protection, rearing, and stocking of
all species of vildlife, resources thereof, and their habitat, in controlling losses
of the same from disease or other causes, in minimizing damages from overabundant
species, in providing public shooting and fishing areas, including easements across
public lands for access thereto, and in carrying out other measures necessary to
effectuate the purposes of this Act; (2) to make surveys and investigations of the
vildlife of the public domain including lands and vaters or interests therein
acquired or controlled by any agency of the United States; and (3) to accept dona-
tions of land and contributions of funds in furtherance of the purposes of this Act.

SEC. 2. (a) Except as hereafter stated in subsection (h) of this section, when-
ever the vaters of any stream or other body of vater are proposed or authorized to
be impounded, diverted, the channel deepened, or the stream or other body of vater
otherwise controlled or modified for any purpose whatever, including navigation
and drainage, by any department or agency of the United States, or by any public
or private agency under Federal permit or license, such department or agency first
shall consult vith the United States Fish and Wildlife Service, Department of the
Interior, and vith the head of the agency exercising administration over the wild-
life resources of the particular State wherein the impoundment, diversion, or
other control facility is to be constructed, with a view to the conservation of
vildlife resources by preventing loss of and damage to such resources as well as
providing for the development and improvement thereof in connection with such
water-resource development.

*The Act of March 10, 193^> ^8 Stat. Uoi, as amended by the Act of August lk, 19k6,
60 Stat. 1Q80; the Act of June 1$, I9H8, 62 Stat. 1+97; the Act of August 12, 1958,
72 Stat. 563; 16 U. S. C. 661 et seq., and the Act of July 9, 1965, 79 Stat. 213.

The Act of August 12, 1958 established the official title of this legislation as
the "Fish and Wildlife Coordination Act"; it also revised the first four sections
of the legislation and contains an authorization for appropriations.





(b) In furtherance of such purposes, the reports end recommendations of

the Secretary of the Interior on the wildlife aspects of such projects and

any report of the head of the State agency exercising administration over
the wildlife resources of the State, based on surveys and investigations
conducted by the United States Fish and Wildlife Service and such State
agency for the purpose of determining the possible damage to wildlife re-
sources and for the purpose of determining means and measures that should be
adopted to prevent the loss of or damage to such wildlife resources, as well
as to provide concurrently for the development and improvement of such re-
sources, shall be made an integral part of any report prepared or submitted
by any agency of the Federal Government responsible for engineering surveys
and construction of such projects when such reports are presented to the
Congress or to any agency or person having the authority or the power, by
administrative action or otherwise, (l) to authorize the construction of
water-resource development projects or (2) to approve a report on the modifi-
cation or supplementation of plans for previously authorized projects, to
which this Act applies. Recommendations of the Secretary of the Interior
shall be as specific as is practicable with respect to features recommended
for wildlife conservation and development, lands to be utilized or acquired
for such purposes, the results expected, and shall describe the damage to wild-
life attributable to the project and the measures proposed for mitigating or
compensating for these damages. The reporting officers in project reports of
the Federal agencies shall give full consideration to the report and recommen-
dations of the Secretary of the Interior and to any report of the State agency
on the wildlife aspects of such projects, and the project plan shall include
such justifiable means and measures for wildlife purposes as the reporting
agency finds should be adopted to obtain maximum overall project benefits.

(c) Federal agencies authorized to construct or operate water-control
projects are hereby authorized to modify or add to the structures -and operations
of such projects, the construction of -which has not been substantially completed
on the date of enactment of the Fish and Wildlife Coordination Act, and to acquire
lands in accordance with section 3 of this Act, in order to accommodate the means
and measures for such conservation of wildlife resources as an integral part of
such projects: Provided , That for projects authorized by a specific Act of
Congress before the date of enactment of the Fish and Wildlife Coordination Act
(l) such modification or land acquisition shall be compatible with the purposes
for which the project was authorized; (2) the cost of such modifications or land
acquisition, as means and measures to prevent loss of and damage to wildlife
resources to the extent justifiable, shall be an integral part of the cost of
such projects; and (3) the cost of such Modifications or land acquisition for
the development or improvement of wildlife resources may be included to the
extent justifiable, and an appropriate share of the cost of any project may be
allocated for this purpose with a finding as to the part of such allocated cost,

if any, to be reimbursed by non-Federal interest.





(d) The cost of planning for and the construction or installation and main-
tenance of such means and measures adopted to carry- out the conservation purposes
of this section shall constitute an integral part of the cost of such projects:
Provided, That such cost attributable to the development and improvement of
wildlife shall not extend beyond that necessary for (l) land acquisition, (2)
facilities as specifically recoamiended in water resource project reports, (3)
modification of the project, and (h) modification of project operations, but
shall not include the operation of wildlife facilities.

(e) In the case of construction by a Federal agency, that agency is authorised
to transfer to the United States Fish and Wildlife Service, out of appropriations
or other funds made available for investigations, engineering, or construction,
such funds as may be necessary to conduct all or part of the investigations re-
quired to carry out the purposes of this section.

(f

)

In addition to other requirements, there shall be included in any report
submitted to Congress supporting a recommendation for authorization of any new
project for the control or use of water as described herein (including any new
division of such project or new supplemental works on euch project) an estima-
tion of the wildlife benefits or losses to be derived therefrom including bene-
fits to be derived from measures recommended specifically for the development and
improvement of wildlife resources, the cost of providing wildlife benefits ( in-
cluding the cost of additional facilities to be installed or lands to be acquired
specifically for that particular phase of wildlife conservation relating to the
development and improvement of wildlife), the part of the cost of joint-use
facilities allocated to wildlife, and the part of such costs, if any, to be
reimbursed by non-Federal interests.

(g) The provisions of this section shall be applicable with respect to any
project for the control or use of water as prescribed herein, or any unit of
such project authorized before or after the date of enactment of the Fish and
Wildlife Coordination Act for planning or construction, but shall not be appli-
cable to any project or unit thereof authorized before the date of enactment of
the Fish and Wildlife Coordination Act if the construction of the particular
project or unit thereof has been substantially completed. A project or unit
thereof shall be considered to be substantially completed when sixty percent or
more of the estimated construction cost has been obligated for expenditure.

(h) The provisions of this Act shall not be applicable to those projects for
the impoundment of water where the maximum surface area of such impoundments is

less than ten acres, nor to activities for or in connection with programs pri-
marily for land management and use carried out by Federal agencies with respect
to Federal lands under their jurisdiction.

SEC. 3. (&) Subject to the exceptions prescribed in section 2 (h) of this
Act, whenever the waters of any stream or other body of water are impounded,
diverted, the channel deepened, or the stream or other body of water otherwise
controlled or modified for any purpose whatever, including navigation and
drainage, by any department or agency of the United States, adequate provision,





consistent with the primary purposes of such impoundment, diversion, or other
control, shall be made for the use thereof, together with any areas of land,

water, or interests therein, acquired or administered by a Federal agency, in

connection therewith, for the conservation, maintenance, and management of

wildlife resources thereof, and its habitat thereon, including the development
and improveaent of such wildlife resources pursuant to the provisions of
section 2 of this Act.

(b) The use of such waters, land, or interests therein for wildlife con-

servation purposes shall be in accordance with general plans approved jointly
(l) by the head of the particular department or agency exercising primary
administration in each instance, (2) by the Secretary of the Interior, and

(3) by the head of the agency exercising the administration of the wildlife
resources of the particular State wherein the waters and areas lie. Such
waters and other interests shall be made available, without cost for adminis-
tration, by such State agency, if the management of the properties relate to
the conservation' of wildlife other than migratory birds, or by the Secretary
of the Interior, for administration in such manner as he may deem advisable,
where the particular properties have value in carrying out the national
migratory bird management program: Provided, That nothing in this section
shall be construed as affecting the authority of the Secretary of Agriculture
to cooperate with the States or in making lands available to the States with
respect to the management of wildlife and wildlife habitat on lands administered
by him.

(c) When consistent with the purposes of this Act and the reports and
findings of the Secretary of the Interior prepared in accordance with section 2,
land, waters, and interests therein may be acquired by Federal construction
agencies for the wildlife conservation and development purposes of this Act in
connection with a project as reasonably needed to preserve and assure for the
public benefit the wildlife potentials of the particular project area: Provided

,

That before properties are acquired for this purpose, the probable extent of
such acquisition shall be set forth, along with other data necessary for project
authorization, in a report submitted to the Congress, or in the case of a pro-
ject previously authorized, no such properties shall be acquired unless speci-
fically authorized by Congress, if specific authority for such acquisition is

recommended by the construction agency.

(d) Properties acquired for the purposes of this section shall continue
to be used for such purposes, and shall not become the subject of exchange or
other traneactions if such exchange or other transaction would defeat the
initial purpose of their acquisition.

(e) Federal lands acquired or withdrawn for Federal water-resource purposes
and made available to the States or to the Secretary of the Interior for wild-
life management purposes, shall be made available for such purposes in accord-
ance with this Act, notwithstanding other provisions of law.





(f ) Any lands acquired pursuant to this section by any Federal agency
within the exterior boundaries of a national forest shall, upon acquisition,
be added to and become national forest lands, and shall be administered as a

part of the forest within which they are situated, subject to all laws
applicable to lands acquired under the provisions of the Act of March 1, 1911

(36 Stat. 9^1), unless such lands are acquired to carry out the National
Migratory Bird Management Program.

SEC. k. Such areas as are made available to the Secretary of the Interior
for the purposes of this Act, pursuant to sections 1 and 3 or pursuant to any
other authorization, shall be administered by him dj.rectly or in accordance
with cooperative agreements entered into pursuant to the provisions of the
first section of this Act and in accordance with such rules and regulations
for the conservation, maintenance, and management of wildlife, resources
thereof, and its habitat thereon, as may be adopted by the Secretary in accord-
ance with general plans approved jointly by the Secretary of the Interior and
the head of the department or agency exercising primary administration of such
areas: Provided, That such rules and regulations shall not be inconsistent
with the laws for the protection of fish and game of the States in which such
area is situated (16 U.S.C., sec. 66k )i Provided further ,

' That lands having
value to the National Migratory Bird Management Program may, pursuant to
general plans, be made available without cost directly to the State agency
having control over wildlife resources, if it is jointly determined by the
Secretary of the Interior and such State agency that this x-rould be in the
public interest: And provided further, That the Secretary of the Interior
shall have the right to assume the management and administration of such lands
in behalf of the National Migratory Bird Management Program if the Secretsry
finds that the State agency has withdrawn from or otherwise relinquished such
management and administration.

SEC. 5. The Secretary of the Interior, through the Fish and Wildlife Ser-
vice and the Bureau of Mines, is authorized to make such investigations as
he deems necessary to determine the effects of domestic sewage, mine, petro-
leum, and industrial wastes, erosion silt, and other polluting substances on
wildlife, and to make reports to the Congress concerning such investigations
and of recommendations for alleviating dangerous and undesirable effects of
such pollution. These investigations shall include (l) the determination of
standards of water quality for the maintenance of wildlife; (2) the study of
methods of abating and preventing pollution, including methods for the recovery
of useful or marketable products and byproducts of wastes; and (3) the collation
and distribution of data on the progress and results of such investigations for
the use of Federal, State, municipal, and private agencies, individuals, organi-
zations, or enterprises.

SEC. 5A. In the management of existing facilities (including locks, dams,
and pools) in the Mississippi River between Rock Island, Illinois, and
Minneapolis, Minnesota, administered by the United States Corps of Engineers
of the Department of the Army, that Department is hereby directed to give full
consideration and recognition to the needs of fish and other wildlife resources





and their habitat dependent on such waters, without increasing additional

liability to the Government, and, to the maximum extent possible without causing

damage to levee and drainage districts, adjacent railroads and highways, farm
lands, and dam structures, shall generally operate and maintain pool levels as

though navigation was carried on throughout the year.

SEC. 6„ There is authorized to be appropriated from time to time, out of
any money in the Treasury not otherwise appropriated, such amounts as may be
necessary to carry out the provisions of this Act and regulations made pur-
suant thereto, including the construction of such facilities, buildings, and
other improvements necessary for economical administration of areas made
available to the Secretary of the Interior under this Act, and the employment
in the city of Washington and elsewhere of such persons and means as the
Secretary of the Interior may deem necessary for such purposes.

SEC. 7. Any ..person who shall violate any rule or regulation promulgated in

accordance with this Act shall be guilty of a misdemeanor and upon conviction
thereof shall be fined not more than $500 or Imprisoned for not more than one
year, or both.

SEC. 8. The terms "wildlife" and "wildlife resources" as used herein
include birds, fishes, mammals, and all other classes of wild animals and all
types of aquatic and land vegetation upon which wildlife is dependent.

SEC. 9. The provisions of this Act shall not apply to the Tennessee Valley
Authority.
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COMMENTS Under no circumstances should the West Potrtllo Mountains and the

_LasUva s Mountains be designated as primitive areas. This nation's number

one problem is energy -- not recreation. Someone in the Department of the

Interior seems to have lost touch with reality for there seems to be an

edict stating that most federal lands must become parks and playgrounds.

The nation's unemployment problem is directly related to our energy require-

tnents, and establishing playgrounds in potential geothermal belts appears to

border on the ridiculous.

Designating primitive areas close to large population centers as

the Las Cruces-El Paso area will create a management problem "unparalleled in

BLM history. Already the Forest Service is initiating a permit system to

begin during 1976 in the Gila Wilderness. An area can be trampled to death

just as easily as it can be motored out of existence. Setting aside specific

areas for hiking only can create the same problems that exist where any

large groups participate in any activity. Recently, the Forest Service in

Silver City revealed problems of this nature that arose in the vast expanse

of the Gila Wilderness. Creating a primitive area out of the relatively

sma 11 lands in the West Potrillo and Las Uvas Mountains can only multiply

these problems manyfold, especially since they are so near population centers,

A close scrutiny of the unemployment statistics can reveal that man
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COMMENTS is also an endangered species. Perhaps too much enphasis is

placed on the Mexican duck and not enough on the U. S. citizen when it

comes to utilization of public lands. The Preamble of the Constitution

definitely asks that we promote the general welfare, not one line of the

document is devoted to ducks of any species.
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March 26, 1975
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MAR 21':.

William K. Barker
District Manager
Bureau of Land Management
P.O. Box 1420
Las Cruces, N.K. 88001

Dear Kr. Barker i

Re« Las Uvas Planning Unit Management Framework Plan

DM

" V-R
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igement
of federal lands in the area. As our name implies, while we are
concerned v/ith all aspects of land use, our primary focus is the
preservation of primitive , backcountry and wilderness values.

We see the KFP for the Las Uvaft Planning Unit as being critical
because: A) the Unit contains some of the most important de facto
primitive areas in New Kexico, and B) parts of the Unit are being
subjected to extreme developmental pressures (e.g., urban expansion
in the Anapra and Las Cruces areas, unregulated and destructive ORV
use, and potentially massive geothermal activity).

We recognize the need for the various multiple use activities in
the Unit, and, based on past experience, we look forward
wise and balanced management plan for all Unit resources
specific concern, however, centers around the following:

to a
resources. Our

We would like to see formal Primitive Area s
Potrillo Mountains. We understand that the
study (as shown on the Recreation Overlay) c

70,000 acres. Our field a.nd boundary work,
a somewhat larger area qualifies and therefo
This larger area extends roughly five miles
to five miles further south than the current
We will submit our proposed boundary prior t

public hearings. (Would you kindly supply u
these hearings at your earliest convenience?

tatus for the West
area proposed for
ontains approximately
however, indicates that
re should be studied,
further west and four
Overlay boundary,

o the April, 1975
s with the dates for
)

We also strongly support the protection of backcountry and primitive
values in the Las Uvas Mountains. We certainly oppose any additional





development in this area and/or the upgrading of any roads (e.g.,
the Horse Canyon Road). Further, our preliminary studies indicate
several 5» 000+ acre roadless areas that may qualify for formal
Primitive Area status. Again, we will try to provide exact
boundaries prior to the April hearings.

We support the conservationist (and BLK?) proposal to restrict
current geothermal leasing and exploration in the Kilbourne
Hole geothermal lease area to already impacted areas east of
Mt. Riley with the north-south line running from the International
Boundary to 1-10. Excluded also would be natural study areas
such as the Aden Lava Flow and the Fast Potrillo Mountains. We
further urge zealous care be taken by the BLI>' to protect the
environment from the many adverse impacts that could result as
detailed in the draft EAR on the subject.

We oppose the use of herbicides (especially 2-k~D) for use in any
vegetative manipulation projects, and we would appreciate any
information you could supply on successful vegetative treatment
by other means on similar semi-arid lands.

Reports from various naturalists and scientists indicate that
approximately 22,000 acres in the Aden Lava Flow qualify as a
Research Natural Area under Bureau regulations, and we urge that
the area be managed as such. We do not feel that 0RV activity is
compatible and would urge that all ORV-type roads in the Flow be
closed.

1

i

!•
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Finally, we support the general notion of. having specific areas
for intensive ORY use and further restricting 0RV activity to
existing roads and poss ibly certain large canyon bottoms. We
are in the process of inventoring some of these areas now and will
submit our comments in the near future. Obviously we urge that
all areas under study for primitive and natural values be completely*
closed to 0RV use.

We appreciate the opportunity to offer these general comments
regarding the MFP for the Las Uvas Unit, and v/e plan to submit
more detail^ recommendations as our field work and the planning
process continues.

REPLY TO t

329 Windrose
El Paso, Texas 79912

hg

Sincerely,

Xj(&/£ &JJ
GAYLE EADS
(Mrs. John S. Eads, III)
Director of Information





SIERRA CLUB -»> Rio Grande Chapter
El Paso Regional Group

2809 N. Florence El Paso, Texas 79902

March 26, 1975

William K. Barker
District Manager
Bureau of Land Management
P.O. Box 1^20
Las Cruces, N.K. 88001

Dear Mr. Barken

The El Paso Regional. Group of the Sierra Club considers the Las Uvas
Planning Unit very important, both because of its location near to
El Paso and because it contains some of the largest and unusually
scenic roadless areas in this part of the country.

It is our feeling that the BLM has made a number of positive recom-
mendations concerning the area, and we support the Bureau in its
attempt to manage the area in a wise manner which will preserve
the scenic areas for future generations.

The West Potrillo mountains are truly unique in this area of the
country and should be protected by being named a Primitive Area.
The Aden Lava Flow should be thoroughly studied and set aside as
a research natural area. The Las Uvas Mountains have tremendous
primitive and backcountry potential and should be managed accordingly,

We strongly urge that properly managed geothermal exploration be
limited to the area east of the Mt. Riley area and outside of other
natural and wildlife areas.

We support designation of specific use areas for ORVs which will not
adversely affect primitive, natural, wildlife, watershed, and
livestock values.

Thank you for your positive efforts to involve all parts of the
community in your planning and decision making processes.

Sincerely,

%> -Or^r^ "'[ co&-t^\

George Mader
Vice Chairman

. . To explore, enjoy, and protect the nation's scenic resources

I





Tke Rio Grande Chapter of the Sierra Club

Kan Nalder
924 Canyon Road #5
Santa Fe, New Mexico 87501

30 April 1975

Dennis Erhardt
Bureau of Land Management
Federal Building
Santa Fe, New Mexico

Dennis:

The following comments are in regard to the ENVIRONMENTAL
ANALYSIS AND TECHNICAL REPORT ON PROPOSED GEOTHERMAL LEASING
IN THE KILBOURNE HOLE AREA,

To begin with I wish to state that the report wa3 very
well written and for the most part the various geological
areas were researched and recommendations to withhold
certain of those areas: West Potrillos, Aden Lava Plow
Study Area (I need a location map), were a good decision.
I do feel, however, that certain other areas in the region
should also have been removed at this time. These include:

1. The Kilbourne Hole, itself
2. The Las Uvas Mountains
3. Mt. Riley
4. Fort Mason
5. the blow sand area.

In addition to these I feel that nesting and habitat areas
of endangered species mentioned in the report should be
withheld, when possible, from the leasing orogra^. While
the recreational value of the above mentioned areas is great,
I feel that special care should be exercised in not encouraging
over-use of these primitive and scenic a^eas. In particular
the ORV use of the above mentioned areas should be carefully
reviewed and only specific areas should be accessed by the
ORV crowd.

Geothermal leasing east of Mt. Riley and excluding the Aden
Lava Flow, so long as planning, exploration, and development
applications are very carefully reviewed and closely
monitored by BLM does not seem objectionable at this time.





It should be noted that the development and on-going production
of electricity from geothermal steam requires a great deal
of water - much more than that amount used by fossil fuel
plants. The water resources for the cooling towers and re-
lated plant use should be carefully studied and rec-
ommendations made concerning the number and placement of
proposed development and production sites. The availability
and quality of available surface and groundwater resources
should be inventoried and carefully allocated among the
various users - grazing tanks, domestic fresh water supply
both locally existing and proposed users, geothermal plants,
and other users in the district. The BLM a.nd the various
county and city planning commissions should carefully study
the water needs of the area.

The placement and number of roads leading off into the
various sites is an area which will demand a careful study
so as not to encourage erosion and to protect the existing
topography, BLM should require a new permit for each new
road into the lease area and should carefully plot them
so as to keep the number of roads to an absolute minimum.

As this is the first in a series of leasing programs to
be monitored by the BLM, we think it wise to maintain a
close watch on the development in the region. It would
be interesting to review this development at set internals
in order to study how compatible the uses are.

Thank you for making available to us the analysis documnnt
and for the opportunity to state our concerns.

Sincerely^

an Nalder

Geothermal Resources Study Project
Rio Grande Cahpter of the Sierra Club
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1880 Golden Drive
Las Cruces, NM - 88001

March twenty
19 7 5

Mr. William K. Barker, Dist. Kgr.

,

Bureau of Land Management,
Las Cruces, NM - 88001

FOB 1420

Dear Mr. Barker;

« I have attended three of the four public hearings held in •_

Las Cruces by the Bureau of Land Management relative to the en-
vironmental impact of 0RV, geothermal exploration and develop-
ment, oil and gas exploration, mining, grazing, etc.

I am opposed to the exploitation of our natural resources
by so-called R developers."

The area west of El Paso and south of Las Crcues known as
the Las Uvas Planning Unit nezds careful over-sight, planning
supervision and protection.

The use of 0RV should be severely restricted £$ when sue
use threatens the natural values of the area.

I endorse: a study of the West Portillos as a promitive area
& study of the Aden Lava Flow as suggested by BLM
protection of primitive and back-country value of

Las Uvas Mountains
careful and restrictive management of geothermal

areas
designation of specific areas for 0RV use

Very truly yours,

/^Kelson Wurgler^/





Marianne Smith

10044 Suez Dr.

El Paso, TX 7992$l''

William E. Barker. District Manager
M/

,

QP tr

Bureau of Land Management

PO Box 1420

Las Cruces t KM 88001

Mr. Barker: Pk
I strongly support protection of the Las Uvas Planning Unit in

the following ways: I believe the Aden Lava Plow should be

designated a research natural area; the West Potrillos should

be studied for primitive area status: geothermal exploration

should be limited to east of Mt. Riley in consideration of

natural/wildlife areas - also, specific-use areas should be

designated not only for geothermal exploration, but for Off-

Road Vehicles, so the uniquely primitive, natural, and wild-

life areas will not be adversely affected by the tremendous

environmental impact these ORV's have.

I approve of the 3LM*s steps to preserve the environmental

quality of the West Potrillos and the Las Uvas Planning Unit

in general. This area has as yet been lightly impacted by

man and should stay that way.

Sincerely,

cy>j:MM-*^ V -v */

Marianne Smith





Martha Bryant
1425 Monte Vista H
Las Cruces, New Mexico

.iPR
1

1

March 18, 1975

Mr. William K. Barker
District Manager
Bureau of Land Management
Box 1420
Las Cruces, New Mexico 88001

Dear Mr. Barker:

This letter is in support of the five following proposals:

(1) The study of the West Portillo Mountains for primitive area
status.

(2) The designation of the Aden Lava Flow as a research natural
area.

(3) The protection of the primitive and backcountry values of
the Las Uvas Mountains.

(4) The properly managed geothermal exploration be limited to

the area ease of the Mt, Riley area and to areas outside of
all other natural and wildlife areas.

(5) The support of the designation of specific use areas for
ORV's which will not. adversely affect primitive, natural,
wildlife, watershed and livestock values.

I hope that this letter will be adequate for positive input to

support the Bureau of Land Management in its management of these
areas.

mi?

1M . f
•r~

:±lldMX

Sincerely,

L

Martha Bryant
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h.l2< 11. 70th St.
Scottsdalo, As. 8£?_5l
Ilarch 13, 1975

William II. Barker, District Ilanagcr
Las Cruces District Office
Bureau of Land I Management v

? I i

P.O. Box lh20.
^

-R 1
—

Las Cruces, Uew L.'exico COOOI .

;

'

Dear IS?. Barker: ^'^^
Although I am a citizen of Arizona, I have taken an interest in the
BL2I lands of southern Pew hc::ico, Following are ny cornents on the
planning of the Las Uvas Planning Unit,

1) I support the study of the VJest Potrillo Hountains for Prinitive Area
designation. The '.Jest Portillos, besides being a rugged and scenic
area, should be protected for their rare stands of healthy desert
grasslands.

2) The Las Uvas lountains also have substantial prinitive and backcountry
values which should be preserved. If Prinitive Area status is not
possible for this area, sono other form of protective designation
should bo considered.

3) Designation of the Aden Lava Flow as a Research ITatural Area would
be a wise and highly beneficial novo.

l\.) Geothemal exploration should bo limited to those areas which do not
contain outstanding wildlife or natural values (such as the area oast
of lit. Riley), PJxploration should be carefully managed to minimize
any resultant damage,

£) Small parcels of already-disturbed land should be set aside specificall
for ORV use, and the rest of the planning unit should be closed to
off-road travel. ORV use nust not be allowed to conflict with natural,
primitive, wildlife, watershed, or livestock values.

Thank you for this opportunity to comment on the management of our
public lands.

Sincerely,

Ton Wright





\cz-

Mr. William K. Barker
District ilanager

Bureau of Land Llanageaent
P.O. Box L420
Las Cruces, H.M.

Dear iir. Barker:

MARlS7o

!fM __

•)PR

^^-(1-
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Marcb. 18, 1975

ufifa^?.

I em writing with reference to the plans your agency is developing for the
Las Uvas area. Having an interest in the preservation of as much area around
Las Cruces for recreation as possible, I would like to support the following
specific concerns:

1. That the West Potrillo mountains be thoroughly studied for possible
inclusion as a primitive area

2* That the Aden Lava Flow be designated as a Research Katural Area

3. That the Las Uvas ilounteins be protected for their primitive and
back-couDtry value.

/it That any geothermal development be limited to the area east of ilount

Riley and be carefully supervised to prevent adverse impact on the
area*

I hope the planning stag3 is going well and hope to attend some future meetings
dealing with this area.

Sincerely yours,
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March 19, 1975 JWR1 ST."

1501 N. Oregon #3
El Paso, Texas 79902

W. K. Barker c.-o» 7-r

Area Manager' .

Bureau of Land Management
P.O. Box 1420
Las Cruces, New Mexico 88001

Dear Mr, Barken

Thank you very much for your letter of March 14. When I wrote
I did not realize that the entire 300 page EAR concerned
geothermal leasing. I have contacted Mrs. Dodds of the
Sierra Club, and although I have not yet had the opportunity
to study the EAR in depth, she has promised to loan it to
me before she returns.it. Thank you for your helpful suggestion,

I am very pleased to note from your letter that the West
Potrillo Mountains are to be studied for primitive designation
and that surface occupancy on the Aden Lava Flow is being
witheld prior to intensively studying the area.

I still am of the personal opinion that an EIS is in order
in accordance with NEPA, but of course this is only my opinion.
I also am very acutely aware that you and the members of your
team are the most cooperative Federal Administrators that
regional conservationists deal with, and I hope you won't take
my beliefs on the EIS question personally.

Once again, thank you for your efforts to take a balanced view
in the development of this really unique area.

Sincerely,,

H. Paul Garland
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March 10, 1975

m\v~^
Hadley Paul Garland —

—

y ir*/
*

1501 N. Oregon #3 ' ,. -J iSfy/'
El Paso, Texas 79902 _• ^Lj J

1 » t

Bureau of Land Kanagement
P.O. Box 1420
Las Cruces, New Mexico 88001

Dear Mr. Barken

This letter is in response to the Management Framework Plan,
Las Uvas' Planning Unit.

In general I would like to complement you on your efforts to
formulate a well balanced plan which accomodates all interests,
I do have several specific suggestions and comments, however.

I would very much like to see the West Potrillo mountains
protected from development and destruction. I would hope that
your agency would adopt some sort of program which will prevent
roads being constucted in currently roadless areas, and officially
wait to begin leasing in the area for geotherrr-.l use until the
areas nearby to the East are actually producing electricity and
a study is completed on the actual environmental consequences.

I would like to see the Aden Lava Flow protected as a research
natural area.

Although most of the floor of Kilbourne's Hole is private property,
the BLM land immediately adjacent should receive some sort of
administrative classification which will preserve this highly
unique feature. I do not wish to end all geothermal leasing in
the area, however, I would like to see the actual hole itself
protected from dstruction.

In my opinion the BLM will be breaking the law if it begins
geothermal leasing in the area without filing an Environmental
Impact Statement, In accordance with the National Environmental
Policy Act (NSPA) an EIS must be prepared by the responsible
federal agency in every case when there is a potential that the
environment may be significantly affected by a federal action.
Although there are no hard and fast rules as to how large a
project must be to trigger the NEPA requirements, injunctions
have been issued concerning improvements of a few miles of road,
the construction of astudent dorm, and small timber sales in
National Forest Roadless Areas. I feel that the cummulative
impact from this leasing and successive implementation of similar-

actions certainly falls within the guidelines set out in NEPA.





At the recent public meeting concerning the environmental aspects
of the Management Framework Plan for the Las Uvas planning unit
you stated that in your opinion an EIS was not required but
that if any member of the public wished to inspect the environmental
assessment it would be available for ' inspection in Las Cruces or

that you would copy it at the public's expense. Since it is
my opinion that the leasing will be breaking the law and may
subject you to possible legal action, before any real action is
taken I would like to inspect the portion of the environmental
assessment pertaining to the geothermal leasing. Since I feel
that it is your duty to provide this and since I live in El FasD
and am not able to spend the time in Las Gruces to properly
inspect this document, I ask that you copy all portions of the
environmental assessment pertaining to geothermal leasing, at
your expense, and mail it to me. It ma} well be that once environ-
mentalists in the Southwest inspect your analysis we will agree
with you that an EIS is not in order. However, until we do
inspect your analysis in this portion of the planning process
our assumption has to be that your actions are illegal.

Once again let me thank you for your sincere efforts to include
all interested sections of the community in your planning and
decision making processes.

Sincerely,

HADLEY PAUL GARLAND





i Environmental
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l Agency

1001 North Solano Drive
Las Cruces, New Mexico 88001
Phone (505) 523-4513
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March 12, 1975

Mr. Gary McVickers
Bureau of Land Management
P. O. Box 1420
Las Cruces, New Mexico 88001

Dear Mr. McVickers: rnoN *

We are submitting these comments as a result of the public meetings
regarding the planning for the Las Uvas Planning Unit.

1 - The varied vegetation which is planned for the border of stock
tanks and flood control structures provides an excellent breeding
habitat for various species of mosquitoes which can transmit
disease to man and livestock. They will also feed on wild birds
and game animals. We would recommend that the top feeding mosquito
fish Gambusia Affinis be stocked in these areas whenever they hold
water.

2 - The problem of providing sanitary landfill sites for the population
centers is a real and never-ending problem. We would support
having seme areas set aside for this purpose in the Anapra, Santa
Teresa Subdivision and Las Cruces areas.

3 - We would also support the idea of trading off public lands for
residential and industrial uses on the west mesa because the
high water table in the valley precludes individual liquid waste
disposal systems in many areas. The combination of all disposal
systems that are present in the valley constitute a source of
ground water contamination.

4 - The organized off road races will cause a large number of auto-
mobiles to be in one location. This will cause elevated carbon
monoxide and other emission levels. The dust generated on
dirt roads also adds to the particulate matter load in the sir.





Mr. Gary Vickers
Page 2

March 12, 197S

The potential geothermal energy production in the area could
cause some water pollution problems if saline waste water is to
be discarded. The E.I. A. requires dischargers of over 2,000 gal. /day
to submit plans for approval.

Sincerely,

Charles Hendrickson
Supervising Environmentalist

CH:mlg
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Mr, 77*. K, Barker
District ilanager
Bureau of Land linagenent
PO Box U20
Las Cruces, Nil S8001

Dear Bill

I would like to offer the following comments on the Management Framework plan for
the Las Uvas Planning Unit, As usual, .you and your staff have dene a very thorough
and complete job and the recommendations indicate ycur sincere interest in the wise
and loysj-term management of the public lands.

To begin with, I certainly recognize the value and importance of livestock grazing
in the Las Uvas Unit,- as well as the need for geothermal and oil & gas exploration.
Although CRV use can be highly detrimental to forage, -watershed, land, other recre~
atica uses, wildlife, and primitive and natural values, I realize that there is a
need to locate areas for CRV's - though preferably where they will be less damaging.

Other than my general interest in the wise management and use of the land, my major
concern in the Las Uvas Unit is the protection of primitive, natural, and backcountry
values. I believe that this planning unit has some of the more significant such
values of anywhere in New Mexico.

I will comment on each of the resource categories in the order in which they appear
in the information packet.

LfflDS

I an concerned with Recommendation 1 since it seems to encourage urban sprawl. BUT
management of these lands prevents this sprawl and provides needed open space on the
edges of the urban areas. I therefore recommend that these lands remain in BLIJ .

ownership,

Rec 2 I can support since the lands to be acquired will be of more importance than those
selected. I have no objection to Rec A since these seem to be reasonable uses. 5, 6, 7,

& 8 are also good,

VEIERALS

Rec 1 - not all lands should remain open for geothermal purposes. Tfncre more important
values are present such as the V.'est potrillos, Aden Lava Flow, Las Uvas fountains, and
along the Rio Grande, these values shojld be considered. Chly if definite evidence
points to highly significant geothermal potential should exploitation be allowed.

Rec 2 — because of above, I am opposed entirely to this.

Rec 3 - park areas, blow sand areas, Ft Mason, V.'est Potrillos, Las Uvas Mountains,
Aden lava Flow, waterf owl habitat along the Rio Grande should all be withdrawn from
this use.

Rec 4. - only the presently mined cinder cone in the, sputhwrn'-.Test Portillos and cones
In H itdness is the I reservation oj the UorlJ. - I hurmu.





in tho Aden area, vrhich would «.-t infringe on undeveloped porti a afl the TTest Potrillos
should be open for mineral extraction. The Aden Lava Flow, blow sand areas, and zone-
tailed hav/k nesting sites should also be closed.

Rec 5 — my comments on lilnerals Rec 1 apply here also,

Rec 7 is good,

TBIB5>.

Rec 1 & 2 - sale and gathering of yucca and cactus should be allowed only in areas
where there will be no conflicts with other values and only where their occurrence
will not be drastically thinned.

FCRAG5

In general, management should strive to.vard establishing proper livestock numbers on

the land - the range should be vigorous and healthy and erosion prevented.

Rec U — mesquite spraying should not occur. 7?e are not opposed to vegetative manipu-
lation where., wildlife and natural values will not be harmed and when natural grassland
is being restored, but are opposed to herbicides to do this. Alternate methods should
be found.

Please send me the D3IS on mesquite rora?ring.

Rec 5 - resolve in favor of conflicts 1 L 2*

Rec 6 — will this involve herbicides?

Rec 7, 8, 10, & 11 - good,

Rec 13 - An effort should be made to restore the natural grassland fire ecology.

?7AT3RSH5D

Rec 1 - ok to root plo.v creosote^ no for herbicides on mesquite. This should also be
resolved in favor of all conflicts.

Rec 2, 3, 5, & 6 - good*

P.BCP.5ATICN

Rec 1 & 2 — care should be taken to prevent publicizing areas which would suffer under
excessive use (such as '.Test potrillos, etc.).

Rec 3, 5, & 6 - good.

Rec 4 - OK as long as game populations do not become unnaturally high.

Rec 7 - resolve in favor of conflicts.

Rec 8 — resolve in favor of protecting backcountry & primitive values.

Rec 9 - no,

Rec 10 - good.

Rec 11 & 12 - good.





Rec 14 - I'm concerned that there may bo a conflict vrith the falcon Trintering area,

Rec 15 - resolve in favor of the conflicts.

Rec 16 - no, Kilbourne Hole is an outstanding tTildlife and natural area.

Rec 17 - OX.

Rec 18 — Every step should be taken to preserve the backcountry primitive values of

the Las Uvas fountains. Conflicts should be resolved tovrards this protection.

Rec 19 - Yes. Tfe rail further study this area also and report our findings to you.,

Geothermal leasing should be kept out of this. area at the present tine. Te do nob
object to ge ethereal leasing east of 1A. Riley, excluding the Aden Lava FI077,

Rec 20 - OK.

T7TLDLIF3

Rec 2
.

— "Very good. Conflicts should be resolved in favor of the outstanding natural
values present,.

Rec 3 & 4 ~ care should be taken that unnaturally large wildlife populations do not

occur. Are the 77est Potrillos historic pronghorn range? •

Rec 5, 6., 7,8, 9,10, 11, 12, 13, 14, - good.

Rec 15 - herbicides should not be used for any vegetative treatment.

Rec 16, 17, 19, 20, 21,22,23,24,25,26,27 - good.

I hope these comments roll be useful. I vri.ll plan to "offer more detailed recocraendations
in specific areas as the planning process advances.

I especially support study of the TTest pocrillos for primitive area status^ designation
of the Aden lava FI07;- as a research natural area, protection of the primitive and back-
country values of the Las Uvas Mountains, properly managed geothermal exploration east

of the Kb Riley area and outside of other natural and midlife areas, designation of

use areas for ffiV's that yrf-ll nob adversely affect primitive, natural, v/ildlife, vrater-

shed, and livestock values.

Tfoold you please send me a map showing the tentative boundaries for the TTest Pobrillo

study area and the Aden Lava Flow RITA (or the sections included)?

i&ncerel

J^ajy^dToreman

Field Representative

The "wilderness Society

cc: VTes Leonard

HS
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LAS UVAS PLANNING UNIT

PUBLIC PARTICIPATION SHEET

GENERAL COMMENT ;

I am too much of a newcomer to this area, having only, moved here in

October 1974, to comment adequately on any of the specific recommendations.-

However, I do want to express my views as they apply to the whole package
of proposals.

As is the case with all such multiple-use plans for development,' a

"trade-off" must be accomplished between the needs and desires of the .

'"

various vested interest groups in order for any action to be taken. But.

it seems to me that such an accomodation can be made for the Las Uvas-plan-.

hing Unit with a minimum of conflict if the several expressed priorities
are brought into balance. For example, national needs call for an intensive
effort in the areas of geothermal and mineralogical resource development. ••

These matters also deserve consideration in New Mexico. But at the same
time, those recommendations of the study that are in conflict with such
development by calling for the preservation of certain wildlife habitats
and for the creation of some primitive areas do not encompass all of the
areas needed for geothermal and mineralogical development. Could it not.be
possible to set aside habitat and primitive areas and still have ample" acre-
age left for geothermal and mineralogical leases? '.

My recommendation is twofold in nature. First, in those cases where;
"people needs" (those, of the general public, to include the preservation, of '•

wildlife and primitive areas) can be satisfied without the total elimina- "•

tion of commercial needs, the needs of the people should be given primary •_

consideration. Second, in those cases where the sacrifice of commercial-
development and use appears to be too severe at this time, I suggest that
action be delayed until such time that further study be completed. • .".

,

•

I recognize that in order for our economic welfare to be sustained
or improved that some sacrifice of our natural heritage will have to be

_

made. But I urge that such sacrifice be made in a most cautious manner.-
It should have become apparent to all of us by now how difficult it is to .

try to re-establish natural conditions once they have been destroyed.
New Mexico and its people are in an enviable position in that they still"
have a choice. My only hope is that they chooso wisely.

"Ronald A. Smith
950 Laurel Street
Las Cruces, N.M.

\r;y\
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