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VEDEFNAFTTRAEPTT C)F THE INTERIOR o
GEOLOGICAL SURVEY .
Area Geothermal Supervisor's Office - .
Conservation Division, MS 92.

345 Middlefield Road
Menlo Park, CA 94025

NOV 23 1377

Memorandum
To: - INTERESTED PARTIES
From:hctin%rea Geothermal Supervisor

Subject: Plans of Operatlon Anadarko Productlon Company, Federal Leases
: " N-8355 throuqh N- 8362 Salt Wells Basin Area, Churchill County,
Nevada L

The Anadarko Productlon Company has - sabmltted two Plans: of Operatlon to
drill thirteen (13) shallow temperature gradient hcles to 150 m (500' )
and ten (10) intermediate depth temperature gradient holes -to 600 m
(2000'-) on the above Federal leases in the Salt Wells- Basin Area of
Churchill County, Nevada . : . .

Copies of Anadarko's Plans of Operations are enclosed for your infor-
mation, review, and comments.

An Environmental Analysis (EA#97) will be prepared by the Office of the
Area Geothermal Supervisor for the proposed action.

We have been advised that the Carson City District, Bureau of Land Manage-

ment, has culturally cleared all the proposed locations. Therefore, no

field inspection is being scheduled ‘at this. time. However, you are .
" encouraged to visit the proposed sites at your convenience. ' If you require

more detailed instructions as to exact locations, please contact the

USGS .District Geothermal Superv1sor, Mr. Bernie Moroz, in Reno, Nevada.
"Telephone (702) 784-5676, FTS 470-5676.

We urge you to send written commentary and will appreciate hearing from
you even if you are Qf the opinion ‘that the existing regulations, lease
terms, and operational orders provide adequate environmental protection.

.The Area Geothermal. Supervisor's Office will not send out a draft Environ-
mental Analysis (EA#97) for review by interested parties nor will the
Geothermal Environmental Advisory Panel (GEAP) convene as a body to conduct
a formal review of the USGS Environmental Analysis. The. Plan of Operation




Cuif Hincral Rcsdurcc:’Co.'j 

Attn: E.W. Westrick
Exploration Dcpartement .-
1720 s. Bellaire St.,.
fxnver, CO 80222

(303) 758-1700

Hydro-Scarch, Inc.
Attn: Virgil Wilhite
333 Flint st. '
‘Reno, &V 89501

(702) 322-4172

ICr, Inc.’
hetn: Doug Fried
1990 M St., NA

. Washington, D.C. 20036

€202) 785-3440 -

- Phillips Petroleum Coxzgpany
Attn: R.L. W
P.0. Box 752 _

Pel Mar, CA 92014
(714) 755-0131

Phillips Petroleum Company

Energy Minerals Division

- Attn: R.T. Forest

- P.O. Box 10556
Reno, NV 89510
(702) 786-2273

kepublic Geothermal, Inc.
Attn: D~ight Carey

P.O. Box 3358

Santa Fe Sprincs, CA 90670
(213) 945 3661

chublic Cecothermal, Inc. .
© Attn: Jin Shexdcdbcrgcr -
2544 Cleveland Ave . '
Santa Rosa, CA 95401

(707) 527-7755

Sunoco Encrgy Developaent Colb

Attn: C.T. Clark, Jr.:

32200 Park Central Pl..Suxtc 1500

_ Dadlas, TX 75281
(214) 233- -20600, Ext. 515

.Hr, Jack ¥clamera

! INTERESTED PARTIES for ANADARKO PRODUCTION COMPANY, EA#97

: 'Rr.‘tiydc E. Fuhn - -
.. 22067 Carrollst., Apt. 3
- Oakland, CA . 94606

(€15) 451-3714

Unfversity of U ah Rcsca'cﬁ YF:,uu“c

Yarth Scieace laborazory

CAttn: Phillip M. Wright
. Rescarch Park, 39! Chigeta Way.

Salt lake City, UT 84108
(801) 5381-5226

" law Center, Zm. 422 B
University of Scuzhern Cali
Ios Angeles, CX  S0007

(213) 741-7563

U.S. Bureau of Peclcﬂatlon
Attn Lloyd Osbourne

P,0. Box 640

Carson City, V- 89701
(702) 882-343%

Amax Exploration, Inc.

* Attn: larry Hall

4704 Harlan St.

~ Denver, CO 80212

(303) 433-6151

-

“Occidenﬁai Geothermal, Inc‘

"Attn: B.J. Wyant

‘5000 Stockiale Highway
Bakersfield, CA 23309
{805) 327-7351

Presser Industries

Attn: Jim Fox

475 17th St., Suite 1600
Penver, CO° 80202
l(303)_893—2780 -

- ®hermal Power Co.

Attn: K.R. Davis

601 California St.

San Francisco, CA 94108
(415) 981-5700, Ext. 164

Union 0il Company of California

Gcothcrm\l Div:«ion

Attn: Neil J. Stefanides
Un!on 0il Center, Box 7600
los Anqcles, CA 90051 .
(213) 4806-7740 -
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.Carson City, NV

-
.

‘State of Nevada 4
Department of Human Resources
Capitol Complex :
1209 Johnson Street

Carson City, v 89710

(702) 885-4730

State of Nevada

Division of State Lands.
20) S. Fall st., Rm. 338 ~
Capitol Complex

Carson City, WV 89710
(702) 88B5-4363 :

State of Nevada

Division of State Parks

Attn: John Meder

Historic Preservation Officer :
20) S. Fall St., Ra. 221, Nye Bldg.‘
Carson City, NV 89701

(702) 885-4384

State of Nevada
Division of Water Resources

- Attn: Roland Westergard

201 s. Fall st., Capitol Complex
Carson City, NV 89710
(702) 885-4380

State of Nevada:

Environmental Protective Se*v1ces
Attn: Wencell McCurrv/Vern Ross
201 S. Fall St., Capitol Complex
89710 .

(702) B855-4670

State of Nevada
Nevada Department of Fish
P.O. Box 10678 -

& Game

Reno, NV B9510 PR

(702) 784-6214

State of Nevada

: Nevada Department of Fish & Game

Attn: Ray Corlett, Regional Ngr.;"A

-+ -380, West- B Strect
" Fallon, NV 69406

(702) 423-3171

State of Nevada

Department of Encrgy

1050 E. William, Suite 405
Carson City, NV 89701 '
(702) 885-5157 -

P.0 Box 640

INTERESTED PARTIES for ANADARRO PRODUCTIOV COMPANY EA#97

Statc‘of Nevada’
Nevada State Musecum

"+ Attn: Mary Rusco, Archaeoloqlst

-600 .1,
-Carson City, NV 89701

- Carson- Street:
(702) B885-4810

Churchill County Cormission
Attn: John HaniZan, Chairman
10 west Williams St.

Fallon, NV 89406

(702) 423-5136{

California Energy Co., Inc.
Attn: _Paul Storm

P.O. Box 3909 : .
Santa Rosa, CA 95402 S
(707) 526-1000 '

Chevron USA, Inc.
Attn: J.G. Turner/Pat Sﬁlth

P.O. Box 3722

"San Franc;sca, CA 94119

(415) 894-2726/(415) B894-2301

Exploration Geologists of Nevada
Attn: Ralph D. Mulhollen 4
P.O. Box 3043

Reno, NV 89505

(702) 972-6791

Geothermal Power Ccrporation

Attn: Frank G. Metcalfe - R
P.O. Box 1186

Novato, CA 24947

(415) 897-7833

GeothermEx

Attn: Jame's B. Koenig -
‘901 Mendocino Ave. '
Berkeley, CA 94707
(415) 5245-9242

Getty 0il Company
Attn: J.W. Woffington
P.O. Box 5237

. Bakersficld, CA 93308

(805) 399-2961

Bureau of Reclamation
Attn: E. C. Malmstrom : _
Lahontan Basin Projects Office. 7

Tarson City, Nevada - 89701



INTERESTED PARTIES [A#97

.o - o _— ANADARKO. PRODUCTTOH- COMPANY
' ) : Plan of Operation’
13 — 150m. STGH's,

o

10 - 620m TObsH -

Federal Leases N-8355 through N- 836° 
R ‘ . S Salt Wells Basin Area
e S : Churchill County, Nevada

Vs56S-Conscrvation Division

- District Geothermal’ Supcrv1sor
‘Attn:

Bernie Moroz

63 Keystone Ave., Suite 102
Reno, NV ’
Coum.: (702) 784- 5676

¥TS: 470 5676

USGS-Conservation Division
Office of Conservation  Manager

Western Regiocn
Attn: Environmental staff

"~ 345 Middlefield Road, MS 80

Menlo Park, CA 94025
Comn.: (4195) 323-8111,
FTS: 467-2093

Ext. 2093

USGS-Conservation Division: -
Area Geolecgist, Pacific Area
Attn: Henry Cullins

345 Miédlzfield rFoad, MS 80
Menlo Park, CA 91025 ~
Cortn. : (415) 323-3111, fxt.‘2053

FIs: 467-2053

Geotherﬂal Environmental Adv Panel'

Attn: Max Crittenden:
U.S. Geological Curvey
345 Middlefield Road,
Menlo Park, CA- 24025 C
Corm.: (415) 323-8111, Ext. 2317
FTS: 467-2317 - .

MS 7S

U.S. Bureau of Land Management

Office of the Nevada State Director

Federal Building, Room 3008

300 Booth Street o
Reno, NV 89502 ’ '
Comm. : . (702) 784-5451

FTS: 470-5451

U.S. ‘Burcau of Land Management
Attn: Thcodore W. Holland
Geothermal Specialist

*.. pullding 50, D-310-

Denver Federal Center
Penver, CO 80225
Comm. : (30J). 233-5098
FTS1 234-5098

1050 ‘E

" U,S, Burcau of Land Managcﬁent-

Carson City District Office
Attn: . Paul Applegate '

. William St. - Suite 335
Carson City, NV .89701

" Cogm.: (702) 832-1631
FTS: 470-5911, ask for 882-1631

U.S. Fish & Wild'ife Service
Office of Biological Servxces

Attn: L.A, Mehrhoff
4620 Overland foad, Ra. 210
Boise, ID 83705 .

Comm.: (203) 834- 1931
FTS: 554-1931

U. S FlsH & Wilélife Service
Attn: Felix Snith
2800 Cottace way, Rnm.
Sdcraaento, CA 95825
Comm.: (916) 4$84-4657
FTS: 468-4657

_3—2727

U.S. Department of Enercv -

Nevada Orerations Cfiice
Attn: John 0. Cummings
P.O. Box 14100

las Vegas, NV 89114
Comm.: (702) 735-3591
FTS: 470-35391 ..

‘'U.S. Department of Energy

Div. of Geothermal Energy, 3rd Floor

" Attn: Bert Barnes: ,
20 Massachusetts Ave., Na

Rashington, D.C. 20545
Couwmn. : (202) 3756-4902

- . FTS: 376-4902

.U.S. Environmental Protection Agency
Environncental Monitoring & Suwport‘
Attn: Michael O'Connel.

P.0. Box 15027 :

1as Vegas, WV 89114

Comm.: (702) 736-2969

- FTS: 595-2969



will be submitted to the panei (GEAP) as usual, however,,individual
agencies are requested to comment directly.to the Area Geothermal Super-

visor.

The panel (GEAP) will receive a copy of the completed EA for informational
purposes. as well as certain other parties, such as the surface managing
agency, the lessee, and the USFWS. Other interested parties will not
receive a copy of the completed EA unless such parties comment on the
proposed action in writing or request a copy of the particular EA pursuant
to the Freedom of Information Act. Copies of Environmental Analyses are
available for inspection' during normal business hours at the Area Geother-

‘mal Supervisor's Office, the Reno District Geothermal Supervisor's Office,
-and the Office of the Carson City District Manager, B

ureau of Land Manage-

ment.

B CprnuJic\:sz cvaéZvLszC———~\\
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© Memo & . ANADARKO PRODUCTION COMPANY _ _
: M \) ’ A . APanhandle Eastern Pi?e Line Company Subsidiary : ) . £.0. BOX 1330
. . o . ) ) . : ) Houston, Texas 77001
Cl«wu}w” Co o L {713} 526-5421
h¢(1? : T October 14, 1977

o Mr. Reld Stone
‘ : . Area Geothermal Supervnsor
. "~ U.S. Geological Survey
345 Middlefield Rd., Mail Stop 92
. Menlo Park, California 94025

Mr. Norman L. Murray

" Lahontan Area Manager
Bureau of Land Management
1050 E. Williams St., Suite 335
Carson City, Nevada - 89701

Re: Plan of Operation,
and Notice of Intent -
- . . Geothermal Resourcs i

| ‘ - . : ‘Operations, CHurchi:

Gent lemen:

‘In compliance with Title 30, CFR'270.34 and 270.78, Anadarko Production
Company hereby submits a Plan of Operations for Drilling of .Intermediate
Depth Temperature Gradient Holes,. Form 3200-9, '‘Notice of Intent to Conduct
-Geothermal Resources Exploration Operations'', containing the information
required by Title 43, CFR 3209.1-1(b) (1), (2), (3), (4}, and (6).. Sundry
Notice, and a copy of a Cultural Resources Investigation conducted on the
area involved. :

Anadarko Production Company plans to drill intermediate depth (2000')
temperature gradient holes on, and around, geothermal leases which have
been assigned to Anadarko in the Salt Wells Basin Area of Churchill County,
Nevada. The geothermal leases affected by .the proposed exploratory work
.are also indicated on the accompanying map:

Tract #1 N8355 TI7N-R30E

" Tract #2 N8356 TI6N-R3IE
Tract #3 N8357 - ; ~ TIIN-R3IE
Yract - #4 o N8358 TI6N-R31E; TI7N-R3IE
Tract #5 N8359 TI7N-R3I1E _
Tract #6 - N8360 TIJN-R30E v .
; Tract #7 - N8361 _ TV6N-R31E; TI6N- R32E

Tract #8 - NB362 T!7N-R30E

e '[!(‘J[‘ .
Nt

3 Lu uk-t!d\ J@
EE@"‘““JE\I



g
Anadalko Production Company respectfully requests your approval of - the N
proposed geothermal exp]oratlon _program..

Please address all correspondence regardlng this applucat:on to the
: attentlon of J. B, Syptak Staff Geologist.

Very tfuly yours,

JBS:bb

Enclosures

cc: 3 sets to USGS, Menlo Park Caleornla (transparency -under separate cover) .
- 3 sets to BLM, Carson City, Nevada
1 set to Contractor




Salt Wells Basin Area .
Churchill County, Nevada ~

PLAN OF OPERATION
GEOTHERMAL RESOURCE EXPLORATION OPERATIONS
2000' ‘TEMPERATURE GRADIENT-HEAT FLOW HOLES

1. LOCATION

Intermediate depth {2000 maxumum) temperature gradnent heat flow i
holes will be drilled and’ temperatures "méasured- on lands covered by Geothermal
leases h8355, N8356, N8357, N8358, N3359, MB360, N8361, and N8362 surrounding
lands in portions of Townships TI6N-R31 & 32E; TI7H-R30 & 31E; TI18M-R30 & 31E°
upon approval of the Authorized Officers of the Bureau of Land Management and
the USGS. A map is enclosed showing: (1) the proposed location of the holes
to be drilled; .(2) the referenced Ieases ~and (3) gencral topographic features.

2. CULTURAL RESOURCE SURVEY -

A Culttiral Resources Reconnaissance of the subject leases, dated
November 10, 1975, has been made by personnel from the Desert Research
Institute, under the direction of .Dr. Don D. Fowler. A copy of Dr. Fowler's
‘report is enclosed. As will be noted in this report, which was used in
obtaining approval for shallow (10') thermal probe holes, the probability.
of damage to any historical locale is remote. The contractor, GeothermEx,
Inc., will be rcquested to conduct their operations as to preserve any
apparent or suspected historical location. :

3. SPECIAL CONDITIONS -

At the minimum, Anadarko will conduct its field dperations'subject to
the following specna] conditions:

a. The exact route of the Pony Express trail across the
leasehold is not known; however, if evidences of the
trail ‘are encountered during oparations, the lessee
shall avoid disturbing the trail and shall notify the
appropriate surface managing official immediately.

b. The lessee shall avond dxsturbtng the Salt Hlll hlstorlcal
site (Sec. 12, Tlé% R31E). ' .

c. The lessee sha]! make every effort to avoid disturbing
perennial vegetation and stands of reeds:. No vehicular
traffic shall be permitted through the stands of reeds

d. -The USGS DIStFICt Geothermal Supervisor, Reno, Nevada
(702) 784-5676, shall be notified prior to entry on the
_leascd lands to conduct operations under this plan
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‘_Plaﬁ of Operations

Salt Wells Basin Area

Churchill County, Nevada -2f e Octbber ih,_1977'
L. TIMING

The oxact date of commencement and completion cannot be predicted due
to the uncertainty of approval dates by the Supervisor of the USGS (Title
30, CFR 270.34) for lands covered by the referenced leases and the Authorized

‘Offlcer' of ‘the Bureau of Land Management (Title 43, CFR 3209) for those

lands not covered by the referenced leases. "It is anticipated that operations

‘ will commence within 30 days following the latter cf the two approvals. and,

thereafter, should be completed wnthnn 45 days in the absence of adverse
weather conditions.

5. EQUIPMENT

Equipment to be used during the course of exploration opérations are’
as follows: “Rotary Drilling Rig, Water Truck, Support Pickup and Geophysical -
Van. .The drilling contractor has not been selected, but the equipment used
will probably be similar to a Failing 2500. - Each is described in detail
below: , _ o - :

.Drilling Rig:

Type - Conventiona] rotary, mud or air
‘MaXImum Rated Depth - 2500'
Mounted on - Truck, 3- axle (2 rear drlven)
‘Gross Weight - 40,000 lbs. (Approx.)
Water Truck: _
. Capacity - 2000 gal..-
_ Mounted onA- Truck, 3-ax]é
. Bross Weight - Under 8000 Ibs.
Geophysxcal Van: »

. Van, h—wheel drive

Gross Weight - Under 6200 lbs.
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Plan of Operatlons : »
Salt Wells Basin Area S ' S '
Churchill County, Nevada . ) ‘=3- . . " October lﬁ, 1977

During the course of drilling the gradient holes, it ‘is likely that
at various times all the. above mentioned equipment will be on site. A

" typical arrangement for this equipment is shown in the accompanying diagram
¢, Although the arrangement. of equipment may change somewhat, it is ex-

pected that drilling operations will result in a dlsturbed area approxnmately

-50¢ ln radius from the hole \ocatlon

‘ 6;_ DRILLING AND COMPLET!ON'PROCEDURES

The heat flow ho\esproposed here:n afeschedu\ed to be dr:l!ed to a total
depth of 2000' below ground level. Drilling will be by conventional rotary

‘mud or .air.

1f mud is used,.a Bentonite.type drlll:ng mud will be utlllzed In
addition to Bentonlte mud, a supply of Barite will be on hand (and used- as
necessary) to control artesian flow, as well as lost circulation materlal
to combat lost circulation zonesi-and minimize loss of drilling fluids
formations being penetrated. 1In no case will ponsonous or otherwise. toxxc

' drilling fluid addntlves be employed

Nominal hole diaméter will be 5" to 6 depend(ng on the type of bit
used (either conventional roller or drag type) .

The hole will be completed in 'such a manner as to prevent subsurface
inter-zonal migration of water and surface .leakage by: f{a) running a ‘
capped string of 2" black iron pipe from-surface to total depth; (b) filling
the annular space between the-hole and the 2'''pipe with heavy mud and cuttings,
to 200' below ground level and with cement from 10' BGL to the surface; (c¢)
filling the 2" pipe with water; (d) placing a cap on the pipe; and (e) locking
the pipe within a small 10' BGL.concrete. blockhouse

" 7. . ACCESS

Access to the proposed hole Tocation will be on existing roads and
trails wherever possible. It is probable, however, that some access '
improvement (i.e., grading) will be.necessary to reach the proposed loca-

.tions. " Where this is necessary, the route will take the shortest distance
possible from an existing road or trail to the hole location. Removal of

soil and vegetation will be kept to the minimum amount necessary to enable
equipment to reach the site. ‘All access “improvements will be coordinated

" - . with the appropriate agency and we will comply with their stipulations.

B. SURFACE DISTURBANCE

Other than the proposed drillsite, no other areas of potential
surface disturbance exist, with the possible exception of equipment getting.
stuck in mud; this, however, would be along designated access routes or. )
existing roads and trails and cs a sutuatton that will be avoided nf at all

' rpossible

14
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FRlan of Opérations
Salt Wells Basin Area - S : R .
Churchill.County, Nevada S ~h- .+ . . October.lh, ‘197

8. WASTE DISPOSAL

7

Waste material from this exploration operation will be those wastes
resulting directly from drilling operations (i.e., mud, cuttings, etc.).

Prilling mud and cuttings will be disposed of ‘at the hole site.
Drilling sites-will be selected so that the discharge of mud and cuttings.
wnll not contaminate lakes and perennlal or intermittent streams.

10.° 0PERAT10NS

Several techniques will be employed to ensure that exploration operations
are carried out with maximum safety to life and property and minimal impact

_on the -environment and its attendant natural-and cultural -resources.

are outlined as- fol]ows

a.

b.

Before exploration operations commence:

-

" surveyed, stakéd and flagged in advance of field
" inspection. .

)

(3)

Hole locations will be chosen to minimize surface-
disturbance. The propcsed well locations will be

Cross-country travel necessary to reach the
hole locations will exercise due care ‘that the
routes chosen minimize surface dlsturbance and

~.damage to vegetation and wildlife.

Mud pit locations will be selected so that'any
excavation will cause the mininum possnble«
damage -to-vegetation and wildlife.

During drilling operations:

Q1)

(2)

a fulltime graduate geologist experienced in the
proposed geothermal exploration operations will

-be assigned to the project while dr:]lcng is bcxng

conducted:

Surface casing .fitted with a 2'' fill-up line and
cemented into competent rock, as well as a blowout
preventor (Hydril Pneumatic Annular Type, or equivalent),
will be employed to ensure that formaglon pressures

-can be controlled. An HyS detector/alarm system wull

also be utlllzed during drilling opcratnons

These



Plan of Operations

Salt Wells Basin Area

Churchill County, Nevada o -5- B October 14,

(3}

(3

(5)

(6)

(®)

o)

No artesian flows are known to lie within the area
where operations are to be conducted; however, a -
supply of Barite will be kept on hand for use if

artesian flow is encountered. :

If artesian flow occurs, the hole will be"cbmplefed

as detailed in Section "6'", with the exception that
the annular cement plug will be. placed fron tota\
depth to 6“ below ground Ievel

During dri]ling operations (when drilling with.

"mud); return temperatures will be measured- and
. recorded every 10'.

If mud return temperature reaches 1800F, all
drilling operations will cease and circulation
will be maintained for thirty minutes while
monitoring mud temperature and mud pit volume _
for possible hot artesian flow or lost circula- 
tion. If neither occurs, 2'" pipe ' will be run to

“total depth and the hole will be completed as in’

Section "6, If artesian flow is noted, the hole
will be completed as' in Section 10", ltem b(4).
If lost circulation occurs, it will be-controlled
with lost circulation material and ccmpleted as in

. Section Y6,

o

If there should be a sudden marked increase in .
mud return temperature of several degrees in.only

a few feet, all drilling operations will cease and
circulation will be maintained for. thirty minutes
monitoring mud temperature and mud pit.volume for
possible hot artesian flow or lost circulation. . If

- peither, then drilling will continue cautiously while
keeping careful watch on.mud return temperature and

mud pit volume. In no case will drilling operations
continue after mud return temperature reaches 1800F.
Depending on conditions, hole will be appropriately
comgleted as in Section "6'".or. Section-"'10", ltem -.

b(4).

1977

1f flowing steam or hot water (> 180°F) is encountered,

“further drilling will stop immediately and the hole

will be completed as in Section 10", ftem b(4).

Every effort will be made to minimize'thé poSsibiiity-of
a fire. Ground fires will be built only-in areas clear of

‘vegetation for a radius of 10'. Internal combustion
engines operated onsite will.be cqu|pped with a USFS-.

approved spark arrestor.



-Plan of Operations
Salt Wells Basin Area : S . o
Churchill County, Nevada . -6- . P October 14, 1977
. o |
(10) Fire fighting equipment on hand will consist of:

. {a) water truck, approximate 2000 gallon capacity,
equipped with an auxiliary water pump and hose that
can be used to extinguish a fire should one break
out; (b) a #0 long-handled (46') shovel for each

- crew member; (¢) a dry chemical fire extlngutsher
with classification 3-A:20-8B:C.

{11) Mud and cuttings will not be dlscharged into the "~
surface where such discharge could cause:  {(a) ‘soil
erosion; (b) poliution of surface waters or lakes
and perennial or intermittent streams; (c) undue

. harm to wildlife or other natural resources.

(12) "All equipment to be operated during this program
has met Federal regulations with regards to noise
.and air pollution.

(13) The area where operations are to be conducted has
a very low human population and, as such, it is
anticipated that there will be no hazards to
public health and safety.

(14) Every effort will be made to preserve the natural
vegetation and animal life of the area by restricting
equipment movement to the minimum necessary to

~efficiently complete the proposed oepration,

(15) If American antiquities or other objects of historic
" or scientific interest including, but not limited to,
‘historic or pre=historic ruins, fossils or artifacts
are discovered in the performances of the permit, the
item(s) or condition(s) will be left intact and 1mned|ate1y
‘brought to the attention of the Author(zed Officer.

(16) CAl equlpment will be operated at a safe and
rea>onab1e speed :

c. After drl]llng is completed:

(1) The drillsite will be completely: cleaned of trash
and debris. . .

{2) Al drill cuttings will be discharged onto the
surface..  Cuttings will then be blended with _
excavated - material from mud pit; this material.’
‘will then be used to back-fill ‘the mud pit as
close as practical to original ground contour.



. Plan of Operatlbns
Salt Wells Basin Area ) _ R . :
Churchill County, Nevada . -7- : _ October 14, 1977

~

(3) The disturbed drea will be restored as nearly .
as practlcal to its orngnnal condition.

11, ABANDONMENT

After the desired data has been obtained, the hole will be abandoned .
" by: (a) cutting off 2' pipe at ground level; (b) filling the top 10* of
2" pipe with cement; and (c} covering the hole with dirt to original surface
- contour. Except as otherwise noted, all test equipment, both surface and
subsurface, wil} be removed at the completion of the exploration operations..

12.  DRILLING PROGRAM

.(Note: All depths referenced to ground level.)

a. Stake Location. Get site and access route approval from
appropriate. regulatory agency (BLM, USGS, etc.)

b. Move in Drilling Equipment. Orient rig to minimize surface
disturbance. Jack up rig to provide adequate clearance for
casing head and blowout preventer.

c. Spud and - Drill 9-5/8" hole to 200'. Use air or regular
: Bentonite drilling mud (Baroid, Quik-Gel, orlequlvalent).‘

d. Measure and record mud return temperatufe evéry 10'.

e. Condition-mud-and hole for logging.

f. Run gamma and alectric logaf

g. Run ana cement 201' of 6-5/8" stael éaaing (land on ﬁottom).

h. Use 60 sacka of neat cement (20% egcéssl.f Displace acment
with drilling mud. If no cement- returns .in annulus, perform

top job as necessary to fill annulus with cement to one (1)
: foot below the surface. . o

i. -Install BOPE flange and 2” fivi-up llne wnth gate valve .
~ (below flange) 4 :

J. Install blOWOUt preventer Hydrlll.Pneumatic Annular Type,
or equlvalent : )

k. After 24 hours, clean out cement to 140' and pressure test
casing and blowout preventer to 500 psi for 10 minutes.

1. tf BOPE test OK, drill 5-1/8" hole to 2000':uslng air or
' regular Bentonite drilling mud. (Baroxd Qunk Gel or
equivalent). 4



Plan of Operations _
Ssalt Wells Basin Area . . . . )
Churchill COunty, Nevada- - o - October 14, 1977

m. Measure and record mud return temperature every 10'. . [f mud
temperature reaches 1800F, stop drilling, pull up and lay down
"one joint of drill pipe, continue circulating while observing
pit volume for evidence of  fluid entry; standby for further
instructions.

n. Upon reaching 2000', circulate and condition.niud: and hole for
logging for no less than eight (8) hours

o. Run temperature, gamma, and electric Iogs.

p. Land 2000' of bull plugged 2" tubing and fill 6-5/8" x 2" annulus
with cement from 10" BGL to surface.

q. lnstall tubing cap with pressure guage and relief'valve;

r.. Move out equnpment and restore lccatlon as’ nearly as practlcal
to original condition.

13.  ABANDONMENT PROGRAM

(Note: A1l depths referenced to -ground  level.)
‘a. Move in equipment to pull tubing and abandon hole.
b. Check pressure guages on tubing_and annulus.

~¢. |If necessary, mix and pump drilling mud to fill annulus to
surface.

Pull 2 tublng, remove tubing head Fluid level.should drop
to 175'* .

a

e. Dump 10 sacks of cement, mixed WIth 27 CaCl, ca]culated to
ftll to 110'.

f. .After four (k)‘hours, test cement plug. If not set, wait
" additional four (4) hours and retest.. !f necessary, add
additional cement and test until plug'is set at 125' or above.

q. “When plug is 0K, flll hole with mud to 10, then cement to
surface. .

h. Move out equspment and restore locatuon as nearly as pOSStble
to original condition.

1. Get abandonment approval and ltabnlcty release from
appropr:ate regu)atory agency.




T ' . UNITED STATES . - o Notice Number
. : - ' DEPARTMENT OF THE INTEPIOR SR
"" BUREAU OF LAND MANAGEMENT

NOT]CE OF INTENT TO CCNDUCT GEOTH .'"AAL RESOURCE
EXPLORATION OPEQAT‘

-Applicant(s) . ’ ,'-,‘;dress (include 2ip code) 71’3‘_526-5[,2 ]
) . . P. 0.7 Box 1330, Houston, Tx. 77001

Anadarko ‘Production Company - 12777 Allen Parkway, Houston, Tx..77019

Operator . Address (include zip code)
Same. : o . . © ] Same

Comractor(s) v | Address finclude zip code) 4} 5~524-9242

’ " ‘GeothermEx, Inc. ) Mr. James B. Koenig, President" .

{or ‘his sub- contractor) ‘ 901 Mendocino Avenue, Berkeley, Calif. 947

hereby apply for acthorization to conduct explofation operations pursuant to the provisions of 43 CFR 3209 ncw or hereafter
force across and upon the following-described lands (give de stnpllon of lands by township, attach map or rmaps showing lards
be entered or affected) R

Portions of T16N-R31832E; TI17N-R30831E of - Churchlll Coungx, ev.
(See attached map for- proposed hole locations).
Type of operations to be conducted (give 5".?/ description) .

Intermediate depth -{2000') temo.'qradient holes (See attached sheets for more detal
Exploration operations wil! be conducted during the period {aiz) from (See attached sh ts)

Attached -] Sure.y bond r)? Rider to Nations wide bond ___] Rider to Statewide bond [ Bond 1o be furnish
Natidnwide Bond filed in the Fastern States Office of Bureau of Land ManaoemDnt

Upon completion of exploration operalxons the undersigned aprees to notify: the Authorized Officer that auvthorized nmloratu
operations have bhewen completed in conf{omance with the p'—\em and special térms and stipulations of 1o notice.

The undersigned ‘wreb" acmees (1) !bal bc will pot enter vpon the described land until he has been informed in writing wheth
these are special stipulations applicable 1o his Notice of Inteal, as to either time or method of operation or otherwise, and,

--there are such stipulations, what those stipulatioas are, (1) thal he will com with those snecial stisdlations, if any; and (
that he will not enter upon the described lands uatil his entry has-been approved by the Authorzed Ofhicer.

The undersigned agrees to be bound by the ter-'xs and condx' ons of this notice to conduct expnorano-\ 4'\maxmn= when approved t

the Authorized Citicer.
The undersigned agrees ihat the {iling of this Nofice under . hazards in order to protect the lives, safety, or proper
the regulations (43 CFR Subpart 32C9) does nct vest or conlier - of other persons or of wildlife and livestock.

any preference right to a peothermal resources lease.
: 4. Al vehicles shall ‘be operated at a reasonable rate .

The undersigned agrees further that all exploration operations ’ speed and, -in the operation of vehicles, due care sha
- o shall be’ conducted pursuant to the .{ollowing tems and | " be taken to safequard livestock mnd wildlife in the vich
. conditions: T . ity of operations. Existing roads and trails shall t

-nsed wherever possible. -If.nevw roads andtrails are to't
-constructed, the Authorized OCificer must be consulte
prior to construction as ‘tv lecrsiion and specification:
Reclamation and/or reseeding of new roads ond trail
shall be made as requestéed by t{he Authorized Oifice

l Ezxrploration operations. shall be conducted in compliaace
with ell Federal, State, and local laws, ordinances, or
‘gegulations which are applicable to the area of operations

P including, but not limited to, those pertaining to fire, . .
snnilalion.' conservatic?n, water pollution, f:sh, and game. 5. Upon expisation, cdnclusion, or abandonment of aperation
411 cperations hereunder shall be conducted in a prudent _conducted pursuant to this Noftce, all equipment shall t
tanner. removed from the land, and the land shall be restored @
- nearly as practicabie to its orizinal condition by swuc
2. Due care shall be exercised in protecting the described _+" measures as the Authorized Officer may =npecily. A
Isnds from damage. All necessary precautions shall be | geophy3ical holas shall- be safely plupged.  The A
token to avoid any damape other than normal wear and | . thorized Officer 'shall be furmished a Notice of Con
"tear to improvements on the land including, but not pletion of Geothermal Kesousce Hrnloration (peration
limited to, gates, bridges, roads, culvens, cattle guards, | - (Form 3200-3) immediately upon cessation of all suc
- fences, dams, dikes, vegetative cover, improvements, . operations and shall bhe further anformed ot the con
stock watering, and other facilities. . . plclion of reclamation work 83 soon as possibie.
3. Al «rill holes shall be copped when not in use and 6. Location nnd depth of water sands encountered shall b
~8ppropriste procedures shall be takén to protect sgminst }.- ° disclosed to the Aulhonred Offices.
. {Continued on reverse) . . S . S « . Form 32009 (Decembher 1973



7.

10.

1.

Operator shall contact the Authorized Officer prior to
actunl cntry upon the land ir. order to Le appraised of
practices which shali be followed or avoided
conduct of eaploration operations pursuant to the terms
of this Nutice and applicable regulations. Operator will
conduct no operations on the land unless the attached
bond is in gouvd standing.

Due care shall be exercised to avoid scarring or removal
of ground vegetative cover. .

All operations shall be conducted in such a manner to
ovoid (a) blockape of any drainage systems; (b) changing
the character, or causinp the pollution or siltation of
rivers, strea‘ms lukes, pnonds, waterholes, seeps, and
marshes; and {¢) damaging fish and wildlife resources or
habitat. Cuts or fills causing any of the above-mentioned
problems "will be repaired immediiately in accordance with
specilications of the Authorized Oificer.

Vegetation shall not be disturbed within 300 feet of

waters designated by the Au.hcnzed Officer, excep! at -

spproved stream crossings.

Surface damage which induces soil movement and/or
water pollution shall be subject to corrective action as
required by the Authorized Officer.

Trails and campsites shall be kept clean.

in the .

15.

16.

17.

18.

to report, Us soon as possible. to the Authorized Qfficer
location and size of fires, and assisiance needed to
Ssuppréss such fires, . Operator shall inform the Avctho-
tized Officer as soon as possible of.all fires, regasdiess
of location, noted, ¢r supnressed by independent action.

No work shall be done within one-half mile of adeveloped
tecreation. site without specific written authurity frem the’
Authorized 'Officer.  Any travel within cnz-half mile of a
‘secreation site shall be over existing roads or trails.

Use of explosives within one-hall mile of desiznated
waters i3 prohibited unless app'oved, in writing, by the
Authorized thcer

Ir. operntions conducted under the provisions cf this
Notice causes any damage ta the surface of the
‘national resource lands, such as, but not lirnited to, soil
- erosicn, poltution of water, injury or destruction cof live-
stock or wildlife, 2r littering, operator shall, within 48
hours, file with the Authorized Officer a map showing
exact location of such damage and a written report
containing operator’s plans for correcting or minimizing
damage, if possible. .

Violation ©f, or fuilure to comply with any of these terms
and conditions shall result in immediate shutdown of
. field operations until deficiency is corrected. Failure to

12. ; ] ep Al garbage ceorrect deficicacy witnin the .time peridd ailowed by the
end foreign debris shall be eliminsted as required by .Authorized Oificer shall fesult in forfeiture of bond.
the Authorized Officer. o

L C 19. The Bureau of Land Management reserves the right to-

13. Operator shall protect all survey monuments, witness close any arca to ‘operators in periods of fire danper or
corners, reference monuwments, and bearing trees against- when irreparable damage to naturalresotrces is imminent.
.destruction, obliteraticn, or damage. He shall, at his . .
expense reestablish damaged. destroyed, or obliterated 'l 29, Contractor’ shall be liabie for z2ssuring cempliance with'
monuments and corners, using a licensed surveyor, in ) all terms. and conditions of this Nolfce.aad all actions
#ccordance with Federai survey procedures. A record of his designated operator, ageats, and employees.
of the rcestablishment shall be submxtted to the Autho- - . -
rized Oificer. 21. Where continuation of the operation wiil result in irrep-

. arable damayge to the land and other natural resources

14. Operator shall ma‘(e every reasonable e!fort to Pre‘-em this Nciice will be immediately cancelled by the Autho-
conatrol, or suppress any fires started by 'he operator, and rized Officer.

22. Special Stipulations: A

.
o
-
APARKO PRODUCTION COMPANY
ATl Same 10/14/77

X0/vh/77

(D_ale) )

(Signature of Opcralcr) {Date)

‘e hereby agree to the speciél stipulation(s‘added and made a part of this Notice to conduct exploration operations.

%4” yd Al

ANADARKO PRODUCTION COMPANY

10/14/77

* Same

10714777

(/J B/g/yp tak (Date)  (Signature of Operator) (Date)
1 hereby approve this Notice to conduct exploration operations.
‘(Signature of Authorized Officer) (Title) -Mate)

“® U.S. Covernrwnt Printing Of(lce: 194-780-731/189 Feg.8 -
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| l\l\lu'xnl OF L mLRiUu voree wtiey T o G DA
GEOLOSICAL SURVEY

JH!!AL‘ Ny,

See below under #17

SUNDRY . MOTICeS AND REPORTS O WELLC o v "A‘“"“ _“‘““ ”“”“‘f‘ s

(('u nat uve this fnmin far preapesiis to delil ae ta deepen 61 a3 bac'e to r dllerent X“*t'olr
Use “AYILICATION FOR P ERMIT—" for suth yn:pu«.\u)

T. UNIT aUazaNeNT Molia

e O Yo Q ornea Geothermal Exploration Operations

T RAMW OF oPiasTOR K EAIYET Lnn"unu‘ v
Anadarko Product ion Company v

3. sTOrRZsY QF OFPraaToR ) X . . . 9. watLs nn; .
P. 0. Box 1330, Houston, Tx. 77001 (713-526-S421) . o . : :

4. &%:::::I:{r‘-::;:e‘r‘ rll_}x.blll';r':-f;rl location tluny 200 10 -accocance with any titate x-qu\xcmruu . 5 g‘\ x:y KB'E"E ;n(]:)lllfﬁA—XRSOE,B] E

. 31, B3C, T, B, M, 03 BLX. ALD
. ALAYDY Ox A2y
See maps attached to Plan of Operations .

13, vansts oo, 15. ELEYATIONS (Show srhather.DT, T, GX, cta) 12, COGNIT o4 TARIK| L4 BTaTA
4 . R B
1e. Check Appvopno!e uox To lnm:ow Nalure of Notice, Rzport, or Ciher Beta
.
. NOTICH 0F INTINTION TO! . ) ' BUANIQUANT XIP0AY 07
TEST WAYZR IHUT-OTY . FPCLL OR ALTEIR CAJLNG TFATZY BUIUT-OrFe T REPALAING WAL,
- .
T TRACTUSE TAFAT MULTI?LE COMPLETS | raacruns TRMATHZNT ALTEALNG Caytve
ANINAT CX ACIDILN . ADAHi\ON‘ . . - AHDOTING ON ACIDIZING : ARANDONM mT® l
REFAIC WZLD ' © CHANGE FLINS (Ofher) _Latemuﬂ Late__.de,.th_.tempx._g_:ad en; ‘holes;
Other .- . * X itipis compietion en Teid
A l:—‘_-) . . _ ° nnpwtnnn arert nad Tz form.)

17, ues rnmsrn OR CHOMPLETZD 072RATIONS (Clearly stata nil pertinent detaliy, anid clve pertinant hates, toct

ding eatlmated date of anartlng may
pr 2 wps U sl s gimeruonsiiy driiled, sive sdsur{ace looalivna ond rJeusured nad tene vertica) ety o alt msrh—v and sones pard-
nent ta this '—or‘.) . .

This notice will signify our interest to drill intermediate (2000') depth temperature
gradient holes on Federal geothermal leases which have been issued to Anadarko
Production Company in the Salt Wells Basin Area, Churchill County, MNevada.:

The field work will begin as soon as all .required permits are approved and-received.

(5) (Cont'd) NB355, NB356, NB357, NB358, NB3S59, NB360, NB361, N8362.

.
)
I I.n;'r_r;'y c2etify JRat the h-rv?r\x 13 tra+ agd correct . . .
» { ' . ' :
BIGNFD /r'/Z’ i . erTLE Staff Geologist . para_. YO/NL/77. =
! %ﬂ k:—____—._.at' - r
(Imu L !ur/ -nl o¢ Sate otdce Gen) _ . . =
APPROVED BT - TITLR ) i L DATY e
CONDITIONY OF APPROVAL, LV ANT:
al . N
#See lastructions on Revene Side )
. ) .

——————— -



:ANADARKObRODUCﬂONCOMPANY 4
A Psnhandle Eas(gr\n Pipe Line Company Subsidiary . o o .po.sox 133

Houston, Texas 77001
(713) 526-5421

October 10, 1977

M. Re1d Stone

. Area Geothermal Supcrv1sor
U.S. Geological Survey . _
345 Middlefield Rd., Mail Stop 92 R ;
Menlo Park, Ca]1forn1a - 94025 :

Mr. Norman L. Murray
~ Lahontan Area Manager.
Bureau of Land Management
1050 E. Williams St., Suite 335
Carson City, Nevada. 8g701 - L
) ; . .
Re:. Plan of Operation, Sundry Notice
- and Notice of Intent to Conduct
. Geothermal Resource Exploration
Operations, Churchill County,
.Nevada. (Salt Wells Basin Area)

' Gent]emen

In compliance with T1t1e 30 CFR 270.34 -and 270.78, Anadarko Production
. .Company hereby submits a Plan of Opsrations for Driiling of Shallcw Tempera-
. ture Gradient Holes, Form 3200-9, "Notitce of Intent to Conduct Geothermal
Resources Exploration Qperations", containing the invormation required by
Title 43, CFR 32639.1-1(b)(1), (2), (3), (4), and (6), Sundry Notice, and a
copy of a Cultural Resources Investigation conducted on the area involved.

- Anadarko Production Company plans to drill shallow /500') temperature
gradient holes on, and around, geotherma] leases which have been assigned
~ to Anadarko in the Salt Wells Basin Area of Churchill County, Nevada. The
_geothermal leases affected by the proposed exp]oratorv work are also indicated

on the accompany1ng map: ,

)

Yract #1 : NB355 T17N-R30E -

Tract #2 o N8356 - "~ T16N-R31E
Tract #3 a N8357 T17N-R31E -
- Tract #4 : N8358 " TI16N-R31E; T17:- R3]E
. Tract #5. o N8359 TI17N-R31E .
Tract 6 N8360 . TIIN-R30E - . o
Tract #7 ' N8361. TIGN-R31E;- T16H-R32E

Tract #8 . N8362 T17N-R30E



.

Anadarko Production Company respectfu]]y requests your approva] of the

. proposed geothermal exploration program.:

Please address all correspondence regarding this application to the atten-
tion of J. B. Syptak, Staff Geologist.

Very tru1y yours,

Py o

Syptak

~JBS:bb

Enclosures -.5.- "
cc: pﬁg‘sets to USGS, MenJOtPark; Catlif.

3 sets to BLM, Carson City, Nev.
1 set to contractor

P



Salt Wells Basin Area
.+ . : Churchill County, Nevada

PLAN oF 0PERATIO.-
SHALLOW (500 ) TEHPERATUQE HOLES

Shallow (500') temperature gradient holes will be drilled and temperatures
measured -on lands covered by Geothermal Leases N8355, N8356, N8357, 18338,
N8359, NB8360, N8351, and N2352 surrounding lands in portions of Townships
TI6N-R31 & 32E; -T17N-R30 & 31E; T18K-R30 & .31t upon-approval of the Authorized
Officer of the Bureau of Land Management. A map is enclosed showing (1) the
area on which the holes will be dr111ed (2) thn referenced -leases; and (3)
genera] “topographic features '

A Cultural Resources Reconnaissance of the SubJeCt Teases, dated November 10,

© 1975, has been made by personnel from the Desert Research Institute, under

the direction of Dr. Don D. Fowler. A copy.of Dr. Fowler's report is -enclosed.
As will .be noted in this report, which was used in obtaining approval for
shallow (10') thermal probe holes, the probability of damage to any historical
locale is remote. The contractor, GeothermEx, Inc., will be requested ‘to con-
duct their operations as to preserve any apparent or suspected historical loca-
tion. .

- At the minimum, Anadarko w1]1 conduct 1ts f1eld operat1ons 5ub3ect to the
following special conditions: o

1. The exact route of the Pony Express trail across the
leasehold is not known; however, if evidences of the -
. trail are encountered during operations, the lessee
shall avoid disturbing the trail and shall notify the
appropriate surface managing official immediate]y;

2. The lessee shall avoid disturbing the sa]t m11] h1stor1ca1
site (Sec. 12, T16N-R31E).

- 3. The lessee shall make every effort to'aveid disturbing
perennial vegetation and stands of reeds.” No vehicular
traffic: shal] be permitted through the stands of reeds

4. The USGS D1str1ct Geothermal Superv1sor, Reno Nevada,
~ (702) 784-5676, shall be notified prior-to entry on -the
leased lands to conduct operations under th1s plan.
- Existing roads -and tra1]s w111 be used to the extenu poss1b1e
No campsites, air strips or other support1ng faci]1t1es will be required.
None of the operations will cause any fire hazard and the crew will be

v -requested not to smoke - or, if they do - to use extreme- caution; however,
sparse vegetation renders fire 'damage highly improble. -



Plan of Opcrations
Salt Wells Basin Area : : . - _ o
Churchill County, Nevada I S IR : Octoter 10, 1977

-

" -The exact date of commencement ‘and cempletion cannot be predicted due to

the uncertainty of approval dates by the Supervisor of the USGS (Title 30
CFR 270.34) for lands covered by the referenced leases and the Authorized
Officer of the Bureau of land Management (Title 43 CFR 32039) for those

Tands .not covered by the referenced leases. It is anticipated that opera-
tions will commence within 30 days following the latter of the two approvals
and, thereafter, should be c0up1eted v1th1n 45 days in the absence of adverse
weathe. conditions.

Description of Operations
1. Location
The location of each proposed;temperatufe gradient well is indicated
approximately on the enclosed map and the plan of operations indicates the
approximate location of each wellsite and the prcposed order of driliing:

these wellsites will be surveyed, staked and f]agged in advance of field
inspection. .

2. Drilling Rig

The drilling contracter has nect yet been se]ected but the ric that
w111 be used will probably be 51m1]ar to a hayhue 1000 or Failing 1500.

3. ‘Drilling Program

"Hole Size & Bits: . g 3/4" tricone rock bits and drag
: bits w11’ be used.

Casing & Cement: The wells w111 be completed. for
. ' . temperature observation with 1"
black iron.pipe and cemented in
the annulus from ground level to
'a depth of 10'. :

Drilling Fluid: 'Thevwe11$<wi11.be drilled with water.
: B Gel (bentonite clay) will be added
. if required for hole cleaning. A
- supply of lost circulation material .
and weighting material w1]] be kept
.on locatlon

Well Depth: .~ The maximum depth to which the wells
o - will be drilled is 500'. However, -
well depths may be considerably less
Af extreme temperature, artesian .
water flows, hard drilling or lost
circulation is encountered.



- Plan of Operations
‘Salt Wells Basin Area _ - -
Churchill County, Nevada -3 . QOctob r 10, 1977

4. Drilling Fluid Sump

. A steel circu1ating4tank will be used and excess drilling deid
will be discarded into the sump. It is estimated that the excess volume
will be about 10 bbls. . o -

5. Observation Time

} Ihe'we1]s may be used for temperature observation for about 45 days
or slightly longer than the entire program which is estimated at about
30 days. : : -

6. - Ahandonment

. The wells will be abandoned by filling the hole with drilling
mud and then cement from ground level to a depth of 10', if the well
~is not-used for temperature observation. If the well is used for tem-
perature observation and was completed with pipes the pipe will be filled .
with cement from ground Tevel to a depth of 10' and cut off below ground
level. The ground will then be restored as best as possible to its original
- contours. - :
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SUNDRY MOTICeS AMO ngPO?TS CiM V/ILLS
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®AMA OF GrRaATOR

oL O e I8 Geothermal Exploration Operations

oTnra

7. UNIT 4CAREMENT nad(E

Anadarko Production Company

| 6. FARM CR LEaus Nama

.

ADDRY.44 OF CTLRATOR

-P. 0. Box 1330, Houston, Tx. 77001. (713-526-5421)

. weLL ro;

LocaTioX oF wilL (lHleport location ciearty aud in accoruance with any Stace requirements.”
Sce nivo sjpace 17 delow,)
At surface

" See map attached with Plan of Operations

30. rx:!..:v.aﬁa.rv.-ox-,. OR WILPCAT
16N-31&32E; 17H-30431E;
WSO s

. BLAYAY QR .22

14, rraMuT Ko,

15, ELRYAYIONS (Show whether ur, 1T, CX tte)

12, COUNTY OR PaRIGH| 10, HTATH

i

Check Appropriate Box To Indicois Nature of Noticz
NOTICE OF INTRNTION 7O

TEIT WATLR BHUT-OTY TPCLL OR ALTER CASING WwaTER BUUT-OF¥

FRACTURE TREAT MNULTIPLE COMPLY.T2

.#1ONT ON ACIDIZY ADANDON®

EFEFATR WCELTL, [ARAS I B A4

CHANGE FPLANS

FRACTURR TREATMENT

AYOOTINDG ON ACIDIZING.

, Reporl, or Oinev Dcta

s"nuouxwt n*m:* or;

REPAIRING WALl

ALTERING CasiNo”

AB(VD‘TVV [ bt

. . \ﬂ'r': Bopert r--ultq or nnlt'mﬂ con; \nvum on ‘-
{Otlrr) Sampietinn er Recompietion 1eport 334 Log facni
17. DESCRINE FROCOSED OR COSIPLETYD 0p%aaTiaNd (Clearcly stats 2l pertinant datalls, and zive pyu wont dates. faciuding <atimared data of stariling =ny

propomed work, 1D weil la atrectionadiy drilled,
nent to this work,) ®

Sive sulsurtace looativits ung, Recasured nnd true vertienl deptas {or all @arkers a0d 300ew pertis

This notice wi11.signify'our intenf to dri11 sha110w (500') temperature-
gradient holes on and around. geothermal leases-which have been issued to’
Anadarko Production Company .in the Salt Wells Basin Area of Churchill. Co.,

- Nevada.
.approved and rece1ved

‘(o

N8355,

N8356, N8357, N8358, N8359, N8360,

"The field work will begm as soon as aH requwed permits are

(5) (Cont'd): NE361, & N8362
' .
e
330 beret ifor ISt the farezning | - — ' '
ereby cert 1 s forezning s true apd correct . -
27 S 4%%& ‘ - : , . 1

B!t'vrn7)_ : T:gpt?{_[(jl_/ Tiree _Staff Geologist DATE 10/]0/7‘7;}“‘7/‘;
(’I e njbder for }/eral or Ntate olice o( B
APPROVED 1Y D.ATE

CONDITIONY QF ATPPROVAL, 1T ANT:

TITLDh

. - *See Instuctions on Revene Side

- o




" there ore such stipulations, what those stipi:lations are,

- UNITED STATES o oo . Notice Number . °
: A DEPARTMENT OF THE INTERIOR S :
o BUREAU OFF LAND MANAGEMENT-

. NOITICE OF INTENT TO CONDUCT GEOTHERMAL RESOURCE
o o EXPLORATION OPERATIONS

Applicant(s) - ) : Address (uzcludc zip code)

: s : P. 0. Box 1330, Houston, Tx.- 77001 ,
Anadarko Production Company 2777 Allen Parkway, Houston, Tx. 77019
(713} 526-5421

Operator . ) - Address (include zip codc)
Same : _ : Same '
Contractor(s) . Addppss (ipclude'zip coge) - .
'o?'zgzﬁhermEx Inc S e Cshes R, “Kdenig, President
s .

(or his sub-contractor). ;," ?g}s?egggbégngvenue, Berkeley, Ca. 94707

hexcby apply for authorization to conduct exploration oporahons pursuan! to the provisions of 43 CFR 3209 now or hereafier in

force mrcross and upon the following-described lands (give description of lands by township, aitach map or maps, s/vou.mg “lands to
be cntered or affected)

Portions of: T16N-31832E;  T17N-R30&431E; T18N- R30&3]E of Churchill Co., Nev. -
(See attached map for proposed hole 1ocat1ons) S T

-—

Type of operations to be conducted (give brief description) : . Co .

“Shallow (500') temperature gradient holes (see attached sheets for more details)’

Exploration operations will be conducted during the period {¢.a!c) frem (See attached 'Shee-,S)

Attache Surety bond [Xj Rider to Natienwide bond T Rider to Statewide bond r—-' Band to be furnished
hat1onv1de Bond filed 1in the‘ astern éLates 0Tfice of Bureau of Land™lManagement

Upon completion of exploration operations thc undersinned agrees to notify. the Authorized Of!xccr that sutharized exploration
operations have been completed in confermance with the ¢ Lner..l and special terms nnd stipulations of the notice.

The-undersigned hereby aprees (1) that he will not enter upon the described land until he has been informed in writine whether
there are special stipulatio appliceble to his Notice of Intent, as to either time or mothod of operation or otherwise, and, if
(1) that he will comply with those special stipulations, if any; #nd (2)
that he will not enter upon the described lands until his entry has been appioved by the Authonzed Qfficer

The unde:signed agraes to be bound by the terms and conditicns of this not.ce to conduct cxploration operations when approved by
the Authorized Orficer. .

The undersipned -agrees that the filing of this Nolice cader
the regulations (43 CFR Subpart 3209) does not vest or confer
any prefercnce right to @ geotnermal resources lease. |

hazards in order to protect the -lives, safety, or property
of other persons or of wildlife and livestock.

: . . T 4. All vehicles shall be operated at a reasonable.rate of.
The undersigned agrees further that all exploration operations speed and, in the overation of vehicles, due care shall
sholl bce conducted pursuan t to the (ollo\\'xng terms and be taken to safequard livestock and wiidiife ia the vicia-
conditions: . B N

¢ . : ity of opcrations. Existing roads .und trails shail be
’ ’ : : used whercver possible. If new ror and trails are to be

- ! . ) . o constructed, the Authorized Officer must be consulied
1. Explorution opcrations shall be conducted in compliance prior -to construction 'as to location and specifications.
with a!l chc{al, State. qnd locat laws, ordmances_, or L Reclamation end/or reseeding of ncw roads and trails
ne;;nlul.nons which nrc._nm‘hcahlc to the ‘”cu.og operations . ’shall be nndc as requested by the Authorized Gificer.
fncluding, but not limited to, those pertaining to fire,
sanitation, concervation, water pollution, fish, and game. S, Upon cxpxrauon conclusion, or sbandonment of opcrations
All epcrations hercunder shau be conducted in a prudent : " conducted pursuant to this Notice, all equipment shall be
wénncr. - . - temoved from the land, and the land shall be restored as
’ . nearly as practicable to its original cendition Lv such
- 2 Due care shall be excrcised in protecting the described mecasures as the Authorized Officer may specitv.  All
londs' from damapc. All necessary precautions shall be . geophysical holes shall be sately plueped. The Au-
‘taken to avoid any damage other than nermal wear and . thorized Officer shall be furmished a Nouce of Com.
“tear to improvements on the land iacluding,. but not plrlwn of Geothernal Keseurce ivniorinion Operations
limited to, gates, bLridies, roads, culverts, cattle guards, . (Form 3200-3) immedi ately upon cessation of all such
fences, dams, dikes, vegetative cover, improvements, . operations und shatl be [further antormed of the comne

stock watcting, and other facilities, . 'plclion of reclamation work as soon as possible,
L} B
3. AUl drill holes shall be capped when not ia-use and . 6.

Lo_chlion. end depth of water sands encountcred shall be
spptopriate procedures shall be taken ‘to protect against

disclosed to the Authorized Officer.

fcon,h'nufd on reverse)

" Form 3200-9 (December 1973)


file:///oiicc
file:///nnce
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.

10.

11.

12.

13.

14,

Opcrator shall contact the Authourized Officer, prior to

actual entry upon the land in order to be apprinsed of -

practices  which snall »e ‘followed or avoided in the
conduct of exploration operations pursuant to the temms
of this Nnticr and applicable -repalations. Operator will
conduct no opecrations on the land unless the sttached
bond is in good standing. | .

Due care shall be cexercised to av oxd scanmg or rcmoul
of ground veguatwe cover.,

All operations shall be conduc!cd in such a manncr to
eavoid (a) Llccliaye of anv dramage systems; (b) chanping
the character, or causang the pollution or siltation of
rivers, streams, laxes, ponds, waterholes, seeps, and
marshes; and (c) damaging {ish and wildlife resources er
habitat. Cuts or fills causinp aay ¢f the above-mentioned
pioblems will be sepaired immediately in accordance with
specifications of the Authorized Officer. :

Vegectation shall not be disturbed within 300 feet of

waters designated by the Authorized Officer, except at
approved stream crossings. ..

Surface damage which induces soil movement and/or
water pollution shall be subject to corrective action as
required by the Authorized Oificer.

Trails and campsites shall be kept Cll.an' All garbage
end forcign debris shall be climinated as requxrcd by
the Authorized Officer.

witness

Operator shall protect -all survey monuments,

.corners, reference monuments, and bearing trees against

destruction, obliteration, or damare. He shall, at his
expense rcestoblish damaged, destroved, or obliterated
monuments and corners, using a licensed surveyor, in
accordance with Federal survey procedures, A record
of the reestablishmeat shall be submitted to the Autho-
rized Officer. : ’

Operator shall make ecvery reasonable effort to.p}evcnt.

control, or suppress any fires started by the operator, and

1s.

16.

17.

18.

19.

21.

to rcport, as soon as possible, to the Authorized Clficer
location and size of fires, and . ssistance nceeded to
suppress such fires.  Operator shall inform the Avtho-
rized Officer as soon as possible of all fires, Mess
of location, noted, or suppressed by ind-pendent action.

No work. shall be done within oae-half mile of adrveloped
recreation fite withou! specific wrntten suthority {rem the
Authonzed Officer.  Any travel within gne-hal{ mile of a
trecrcation site shall be .over cxisting: roads or trails.

Use of explosives within one-half mile of desisnated

. waters is prohibited unless approved, in writing, b/ the

Authorized O"lxcL‘r

1. operutions conducted under the provisions of this
Nolice causes any damape to the surface of the
nationo! resource lands, such as, but not "'mited o, soil
erosion, pollution of wuter, injury or destruction cf live-
stock or wildlife, or liitering, op2rator shall, within 48
hours, file with the Authorized Otficer a map showing
exact  location of such damage and a3 wrilten report
containing operator's plans for correcting or ‘minimizing
damage, if possible.

Violation of, or failure to comply with any of these terms
and counditions shall result in immediate shutdewn of
ficld operaticns until deficieney is corrected. Failure to
correct deficiency within the time period allowed by the
Authorized Officer shall result in forfeiture of bond.

The Bureau of Land Management rescrves the right to-
close any arca to operators in pericds of ‘fire danper or
when irreparable damage to naturalresources is imminent.

Contractor shall Be liable fer assuring compliance with

- all terms and conditions of this Nonce and ali actions

of his designated operator, agents, and employecs.

Where continuation of the operation will result in irrep-

arable damage to the land and cther natural resources
this Notice will be lf"r‘IL‘dlalLI) cancelled by the Autho-
rized Officer.

22

Special Stipulations: .

.

_ ANADARK PRODJC(ION cor ﬂY
A% e

10107755,

Same

’J f.VSyptaL

(Date) '{//

(Signaturc of Operator) (Daze)

We hereby agree to the special stipulations added and-made a part of this Notice to conduct exploration operations.

ANADARKQ PRODUCTION . COMPANY

10/16/707{/ Same.

(Date) / (Signature of Operator) (Date)
I hereby approve this Notice to conduct exploration operations.
<
(Signature gl’ {\mhnrizcd Officer) " (Title) (Datl)

© @ U.S. Covernimnt Fignting Off(ce:197e-220-757/169 keg.d

10/10/77

10/10/77
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Universiiy uf Nevada Sys..n

:‘1  Western Siudies Center

Novcﬁv:~ 10, 1975

Mr. R. H. Peacock, Chief Ge 003/51c ist R
Anadarko Production Coapany o '
P.O. Box 1330

_Houston, TX 77001

Dear Mr. Peacock: : _ LD

As per our letter of agreemen:t o 28 Octoler, 1975, enclesed
is a rcport on.a P;e’lmlnary Cultural Resources Rzconnaissance
of the Proposead Salt .liells Basin Gzothsrmal Project, Churchill
County, Navada. cee

As indicated in tha conclusions szction of ths xeport, wa
recommand that conditional clearance bz granted to you to pro-
ceed with reconnaissance drilli: he conditions dar
in revoris of this kind, relati n Dans ork

If you have further questions,

Sincerely,

Don D. Fowler, Dirzctoxr

- ' o . - D.,R.I. Division, MN.A.S.

"DDF/as

enc: xcport

4.

Center for Wuze Rnsourzes Researeh o Flebschmana AImosor seium-Plzastzcium = Leboratery of Atmospisric Phgsics

Loboratory of Desert Diology © o Labansiory of Environmatd Patho-Physiology - 8 Westeen Stueties Coner
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Basin uvoch;:

‘Introduction

M}

In acco*dd nce

» with 2 letter of dgresment bet
Productlon Company and -the Dasert Research Instl
the Nevada Archeological Survey, dated 23 Octobsz
liminary cultural resouzces field roconnalssance
‘search was conducted during the period 30 Octobz
Yovenbd -_, 1973 for the &ez in-guastion.
" As saacified in correspondance betwesn Anad
: Stitvte, vlans are to drill small thermzl probda
imrecdia tely adjacent to, saction cornesrs in the
’ ed map). Accordingly, the field reconnzissances was c
. < each accessible soction corner.  An area of 100 meter
was covered bv thz fisld crew around =ach section cor
.tain section cornzrs in the middle of tha mud/sal:t £1
) “{those shown without a letter designation on tha atia
‘were not covered dus to moist soil conditions. . Tha p
. -.0f site locations in those locales is small.

- * . In accorian

o0

Tho

ce with Bureau of Land Managa
- . the. conduckt of prelipinary culiural rasouvrce
gations, no artifacts were collected. ‘
B. C:ltural Rasource Locales #Within thz Reconnaissancs Rrea
Lo .”w;“ggca 1. At thz V¥Z corner of Sec. 14, T178, R30E; a2 plvw
©4 .., mallbox with "U.S. Mail" stencilad on four sidas vas obdsarvad,
“together witn & singls broken besz of a chippad stons2 blads or
_ -point. Ca. 15 meters E. of the mailkbox are scatterad piscos o
- bquV deteriorated machine milled lumberx.
“F Locale 2. At the NI corner of Sec. 11, T17¥, R30
. historic struciure was obsarvaed. It consisis cof two
4:}&4 long parallal dry-laid rock walls and zssociatad timd
é o walls are sand filled The sStrugture 1s apparxanitly tl
o1 of a small storags building of some sori. No artifac
ing use a3 a dwelling ware observad. Therza &ars no S$D
references to the wtructure in the historic liferatuxr
. . "lies well north of tha Pony Exprass Roukte through iha
below) and is apparently not rclated thereto. . -
. “Locale 3. Salt Mill, T16N, R31E, Ssc. 12. "In 1353, the
/ﬂif} . Sand Sprircs salt deposit was discoverad. ... . . The $and
' zé;/ Springs Cempany beg eh ¥ n 1t : £
City, h 23
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S S since fallen into decay. The ronusins of thao nxll lin approxi-
CT mately at the center of Sec. 12.  Whey should be avoidzd by any’
. fuxther. exploration work in ‘the arca. - : o

. . ‘
- C. ‘Cultuxal Pesourca Loca!

 “ocala 4.
Secl 5. A any
. the éarly-TSGO'a.
.7 = Historic Marker. i
- - Federa \o1ovan on, passzd through tnae a
- . the spring Al\gl' S (itoxdy and mPng;hvj 19
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1859, Jamaes Simpson, leading
A ;
2

H
e}

TL

=

Tbe on“oxlﬁnt“’ro¢:e,of the Pony Express trail from Sand
Sprlnca wastward to the Ca2rson S ny N 3 station {(in
SeC‘._ TLON, R23%) doss cross t ca arca (sae .
attucn 2 man), but naither stati e reconnaissance

Mordy L”d McCaughay 1963:2 B :

Tocalea 5. Arcneological site, T16H, R32Z, Sec. 5. NI of
Sand Spring Pony Express station is an axchzologlcal SLt;,zi'3
26CHE3038. The site consisis of a iithic scatier, ca. 100 = on'a
: 25 -%n6ll ovarlooking the mud flats to the wast. WO coilections ware -
made; but the site has been reported to the Bureau of Lanid Managa-—
;nent and the Nevada RArcheological Survey. Again, the site lies
but adjacent to, the reconnaissance area. a
Wells, @173, R30E, Sec. 35. .- Early literature
ampsita at Salt Wells., A salt refinerny was
in 1863, and bztween that ddce and 1570, up
pzr month were shippad to Virginia City for
Lis. "After 1870 salt oproduction doclined
s orax was producad for savaraliyears
d 1968:17). Co- : .
AT : K
ns - - PR .
‘in . Ssction 8C0.16 of the U.S. Advisozy
tion Procedures for thz Protaction
‘arties, the following recommandations

Locales 1 and 2 -within the

aroa dooaiéntlv
-not ¢ualify for nomination to stazr oT His~
tOIlC Pldvus ﬁd no rurbh 2 2 Jad.

Locale 3 94 T M’ll-'dO“SAgDﬁ°df ‘to gualify for nomina-—
thn to the P"jl er and shoul b;’avovdpd anj f:tu:u vork
in- the area.: ¢ : T ‘ * . :

Ll

3- Since the. e thite ‘0f the Dody Exor
is not kPOJW: care should
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> doevelopment

protact any eviden
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suznodguLal

4. Localas 3-5.
Ragister, ilowever,
tho reoconnaissanca
. loczales. ‘

, ‘Based on the foreqgolng conmsiderations, we recomnand con-
ditional clearance to oroczed with th2 proj2c the -

being to avoid thz $alt Mill local 0 no
" Research Institutz Division of tiu ci 1. Survay

: pi

“if any othear -signs cf historic or c ion are

' located during thz initial or subseagu construction
and davelopxmeznt within the lsassz area. : : ' .
- )
Referance Cited -

Mordy, B.D., and D.L. McCaughey . ’ -
19468 Mevada Historicel Siics. Reno: Dessrit Ressarch In- |
stitute. . - o :
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ANADARKO PRODUCTION COMPANY = - - -

YELLS BASIN GEOTHERMAL PROSPECT]
SALT W URCHILL COUNTY, NEVADA

PROPOSED GEOTHERMAL -
EXPLORATION PLAN: -
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- ARADARKC PROOUCTION COMPANY.

FSALT WELLS BASIN GEOTHERMAL P’?OSPECTE :

CHURCHHL COUNTY, NEVADA
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Proposed Plan of Operation
United States Geothermal Lease
Serial Nos.:
N-8355, 8357, 8359, 8360, 8362, and
© N-20633, 20634, 21437, 25111 I;;"c‘:}

Salt Wells Basin
Churchill County, Nevada

33440 8y

. o
Iﬂl

i i

Sections:
11-14, 22-27, 34-36, T17N, R30E
1-3, 10-13, T16N, .R30E
7, 17-21, 28-30, 32, 33, T17N, R31E

,A/

Anadaﬂco P_T.:oiuc'tion Co. &E?‘?EE!ERSEFV ’
Housgég; IT)gxaE;E/)OOl @EgEﬂﬁ@M gﬁ%%@%%%’%é
(713)526-5421 E@ﬁ‘nﬂ sﬁgﬁﬁ@ﬁ E_@% l

March 1980 S .

Plan proposes the drilling of three successful

- geothermal resource wells to evaluate the potential

" for geothermal resource reserves.  The sites will be
selected from eleven indentified sites. Drilling of the -
first well is scheduled to begin in August 1980.

Prepared by:

VEIZADES & ASSOCIATES

Consulting Engineers
San Francisco, CA
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INDEX

INTRODUCTION

. WELL LOCATIONS AND ACCESS

ENVIRONMENT

Climate

Air Quality
Noise

Living Components
Land Use

Archaeological and Historical Value

PROPOSED DEVELOPMENT

1. Scope

2. Source of Construction Materials
3. Construction Specifications

4. Support Facilities

PROPOSED DRILLING AND CASING PROGRAM
1. Shallow Completion Program

2. Deep Completion Program

LOGGING AND TESTING PROGRAM
1. Logging

2. Testing

3. Well Flow Testing

ENVIRONMENTAL CONSIDERATIONS

1. - Environmental Assessment
2.  Sensitive Areas

3. Fire Prévention Measures
4, Soil Erosion and Siltation
5.

Pollution Control of Surface and Ground
Waters . )
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INDEX
(continued)

6. Protection of Wildlife
7. Air Quality
8. ' Noise '
9. Protection Against Hazards to Public Health
and Safety
H. CONTINGENCY PILANS
5 1. Blow-out Contingency Plan.
2. Accidental Spill Contingency Plan
3. Hydrogen Sulfide Contingency Plan
' I. AVATLABLE PERSONNEL AND EQUIPMENT TO ASSIST

IN EMERGENCIES
1. Field Personnel
2. Local Personnel

J. COLLECTION. OF BASE LINE DATA

APPENDIX

References

Exhibit A - Proposed Geothermal Well Sites and Access Roads -

(topographic map)

Exhibit B - Layout of Typical Drilling Location
Exhibit C - Typical Geothermal Drilling Rig Specifications
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Anadarke Production Co.
Proposed Plan of Operation
United States Geothermal Lease
Serial Nos.:

‘N-8355, 8357, 8359, 8360, 3362, and
N-20633, 20634, 21437, 25111

A.  INTRODUCTION

Anadarko Production Company submits this Plan of
Operation for the drilling of three successful exploratory
geothermal resource wells in order to evaluate the potential
for an adequate geothermal resource reserve underlying the
land included in the U.S. Geothermal Lease N-8355, 8357,
8359, 8360, 8362, and N-20633, 20634, 21437, 25111.

The exploratory wells will be drilled as nearly vertical
holes to projected depths of 3,000 to 10,000 feet.

The project has been designated as the Salt Wells

Prospect and is located in the Salt Wells Basin, Churchill
County Nevada.

B. WELL LOCATIONS AND ACCESS

" The expioratory wells will be selected from eleven

potential well locationms shown on the topographic map designated

as Exhibit A. The mép was developed from U.S8.G.S. published

quandrangle maps at a scale of 1" to 2,000 feet.

The map shows the Lease boundaries, the topographic
features and the drainage patterns of the land.

The lease is accessed from highway 50. From Salt
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‘Wells, an existing dirt road traversing the lease will be

improved and will be utilized as the main access to the

" various drilling locations.

Additional roads will be developed as required for

accessing the various drilling locations.
" o

Tentative alignments of the access roads are shown

"in Exhibit A.

The locations of the proposed well sites are as follows:

WELL NO.

77-25
44-36
21-36
47-36
72-36
86-36
55-35
72-35
88-35
31-2

85-35

LOCATION OF PROPOSED EXPLORATORY WELLS

SEC.. T., R.
25-17N-30E

36-17N-30E
36-17N- 30E

36-17N-30E

36-17N-30E
36-17N-30R
35~17N- 30E
35-17N- 30E
35-17N- 30E
2-16N- 30E
35-17N~-30E

LOCATION
Fr SE Cor 1,250'N 950'W
Fr NW Cor 1,950'S 2,400'E"
Fr NW Cor 300'S 1,300'E
Fr SW Cor 800'N 2,400'E
Fr NE Cor 1,000'S 950"'W
Fr SE Cor 1,950'N 600'W
Fr SE Cor 2,250'N 2,250'W
Fr NE Cor g00'S 1,200'W
Fr SE Cor 300'N 300'W
Fr NW Cor 300'S 1,900'E
Fr SE 250'W

Cor 2,500'N

It is proposed that at least three and possibly
five wells may have to be drilled in order to obtain three
successful wells and assess the potential of the geother-

mal resource.

Each succeeding well will be selected based on .infor-
mation developed from the wells preViously drilled.

All wells will initially be field located using

topographic features and then surveyed and tied to known

bench marks.

Existing bench marks or section corners will

be located and used for elevation and location control of

each well.

Additional_bepch marks will be established to
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provide the required location céntrol of each well in accor-

dance with the recommendations of the Geothermal Supervisor.

C. ENVIRONMENT

The proposed development lies in the.gently sloping
ground of the Simpson Pass, between the Bunejug and Cocoon
Mountains. Ground slopes  flatter than ten percent are

encountered on all areas proposed for the construction
of the drilling locations.

The area of the Simpson Pass is covered with aeolian
sands,

The adjacent hills and mountains consist of vol-
canic rock formations of Tertiary age.

No pronounced drainage features are present in the
area.

Generally, the Simpson Pass slopes drain into the
Alkali Flat depression té the north-east. '

Drainage ditches appear to carry water only during
sustained rainfall.

The semi-arid climate and sandy soils do not promote
plant growth. No topsoil has been established in the area,
and only sparse grasses are encountered.

During the several visits to the area, very little
wildlife has been seen,

1. Climate

The climate of the area is arid with wide varia-
tions in temperature. '

The annual rainfall ranges from four to eight
inches.

Air Quality

The air quality of the area ia assumed to be good.
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The main source of air quality degradation is wind blown
&
particulate matter.

3. Noise

The remote setting of the area results in very
low background noise.

The only noise dominating the area
is generated from low level aircraft flights from the
Fallon Naval Air Statiom.

4. Living Components‘

The lack of topsoil and the semi-arid climate
do not promote plant growth. The predominant plant en-

countered in the Simpson Pass area is the Russian thistle
(Salsola Kali). ‘ ‘

The observed wildlife in the area consists
primarily of snakes, lizards and small rodents.

Larger mammals may be found in the area of Rock

Springs, an area that provides the only source of water
in the area.

5. Land Use

The desert-like settiné of the area offers limited
potential use by humans.

A small portion of the area around Rock Springs
is used for livestock grazing.

The only other potential uses of the land are

for limited hunting and for recreational off-road vehicle
use.

6. Archaeological and Historical Value

An archaeological and historical reconnaissance
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and investigation of the Simpson Pass Area (see reference 2)

revealed several archaeological sites within the project

area,

The sites are located and identified in Exhibit

A. A description of the sites that may be impacted by the
proposed development is as follows:

Site No.
(Exhibit A)

RECORDED SITES IN THE SIMPSON PASS AREA

Site’
Designation
(Reference 2)

Description

1

o v o~ oW

'D.

26Ch482
26Ch483

26Ch587
26Ch588.
26Ch589
26Ch595
26Ch596

26Ch568

PROPOSED DEVELOPMENT

1. Scope

In order to develop the reguired information

Lithic scatter and
lithic concentration

Stone alignments and
lithic scatter

Lithic scatter
Lithic scatter
Mano and flake-

Linear depression, linear

- rock clearing, glass, and

metal

" Stone carin and

petroglyph
Locally level, linear

- surface and stone

retaining walls

Preservatiocn

if possible

mandatory

if possible
if possible
if possible

mandatory
mandatory

mandatory -

to assess the potential of geothermal resource of the lease,

a total of three exploratory producing geothermal wells

will be required.

The well sites. delineated on Exhibit A have

been selected upon evaluation of results obtained from an

extensive shallow and deep temperature gradient program in

~5-




the area. They represent the projected wellsirequired to
develop the geothermal resource.

Initially, twe drilling locations with associated
access roads will be constructed. The initial sites will

be selected on further evaluation of the information ob-
tained by the temperature gradient program.

Based on information obtained from the drilling

of the first and second exploratory wells, additional sites
will be selected.

It is anticipated that drilling a total of five
exploratory wells may be required prior to obtaining three

productive wells and assesing the geothermal resources
of the area.

Source of Construction Materials

The development of the drilling locations and

access roads will not require the transportation or
exportation of soil. All comstruction will be engineered

to result in balanced cut and fill earthwork.

The road and drilling location surfaces must
be stabilized with rock to provide adequate surfaces for
transportation and support of drilling equipment. Con-

siderable quantities of rock will be required for this
work.

It is proposed that the rock required for the
surface stabilization be obtained from existing rock ex-

traction quarries located in the immediate area (see

Exhibit A).

It is estimated that about 1,000 cubic yards

of rock will be required to stabilize the surface of each

drilling site and about 2,000 cubic yards for stabilizing
each mile of access road.
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The construction of the drilling locations and
access roads will require a considerable amount of water.
Water will alsc be required for the drilling operations.

Presently, there is no source of water within the lease.

It is proposed that a water well be drilled at

the location indicated on Exhibit A to obtain the required
‘water.

Temporary surface piping will be used to transport
water to various construction or drilling sites.

3.

Coustruction Specifications

The proposed drilling locations and access roads
are located on relatively flat terrain. The existing
ground at the location of the proposed drilling sites

slopes less than fifteen percent. The soils are sandy
soils with numerous interspersed basalt rocks.

To develop each drilling location and associated

temporary drilling waste discharge sump, relatively minor
grading will be required,

encompassing an area of approxi-
mately three acres.

All proposed grading will be designed to provide
for balanced cut and fill earthwork quantities.

No vegetation or topsoil of any consequence is
present at the construction sites. ‘

All construction will be under the direction of

a registered Civil Engineer, and will be based on certified
drawings and specifications.

The. following are minimum design parameters

that will be incoroporated in the design of surface drilling
facilities: '

- The size of each drill site will be designed
to provide space for the drilling equipment.

-7-
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Engineered cut slopes on the sandy material

will be no steeper than 2 horizontal to
1 vertical. ’

. Engineered £i1ll slopes shall not be steeper
than 3 horizontal to 1 vertical.

Maximum road grades shall not exceed 15%.
Roads shall nct be less than 16 feet wide.

Compaction of engineered fills shall be not
less than 90%, based on ASTM Method D-1557-
70, "Moisture Density Relations Test for
" Soils".
Drill pad and road surfaces shall be stabilized

with at least 6 inches of compacted rock
surfacing.

The limits of grading will be staked prior to
construction. ' '

A layout of a typical drilling location is
shown in Exhibit B.

4. Support Facilities

No support facilities, such as camp sites or

air strips, will be constructed within the lease area.

Construction of surface drilling facilities will
be performed under contract with local contractors.

Temporary office and shop facilities required

for drilling will be based in temporary buildings

or trailers located within each drill site.

Personnel required for the drilling operatioms
and other support activities will reside in housing
facilities in nearby communities.

A layout of the drilling and support equip-

ment on a typical drilling location is shown in Exhibit
B. ’




F. .LOGGING AND TESTING PROGRAM

1. Logging

Drilled holes will be logged by a geologist from
surface to total depth. ;

, Electric wireline 1logs will also be run from total
depth to the shece of the conductor pipe as may be indicated.

Testing

Tests to evaluate the temperature, f£luid content
and composition, porosity, permeability, and production
potential will be performed during - the drilling program

3.

Well Flow Testing

Upon- completion of a potentially commercial

=12~
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production well, short and long term flow tests will be
conducted.

Disposal methods of fluids generated during
these flow tests will depend on the determination of the

chemical composition of the fluids and condensate produced.

If, upon chemical analysis, it is determined
that the fluid contents will not be detrimental to the
environment of the Alkali Flat depression, and are com-
patible with any existing surface or shallow ground-waters
in the area, an application, supported by the fluid analysis,
will be made to the Area Geothermal Supervision, USGS,
seeking ébproval to dispose such fluids generated during

short and long term testing in the Alkali Flat depression.

If the surface disposal of fluids is approved,
the geothermal fluids will be transported to the depression

by shallow surface channels or pipes laid on the ground.

If, however, the surface disposal proves. to be
undesirable, then the short term testing will be performed
by utilizing existing sumps as disposal sites. The long
term testing will be performed by selecting one of the
wells and reinjecting the fluids from the well being tested.

The transfer of fluids from the producing well to reinjection

well will be performed utilizing properly anchored pipes.

G. ENVIRONMENTAL CONSIDERATICONS
1. Environmental Assessment

The area of the proposed development has been
the subject of at least three environmental analysis.

Two of the analysis, EA #32 and EA #97-8, were

performed by the USGS, Conservation Division, Menlo Park,
California, for the Shallow Thermal Probe program and the

-13-
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deep Temperature Gradient program performed by Anadarko
Production Company to evaluate the Geothermal Potential of

the lease.

The third analysis was performed for a motor-
cycle race that took place in the area of the proposed.
development. This EAR is on file at the BLM office in

Carson City, Nevada, and is designated as EAR #NV-030-7-02.

Also, Anadarko Production Company commissioned
the Desert Research Institute of the University of Nevada

to perform an archaeological and historical investigation
of this leasehold.

The findings of this investigation are included
in Publication No. 72008 entitled "An Archaeological and

Historical Investigation cof the Simpson Pass Area, Churchill
County, Nevada ' dated August 1979.

The findings of these studies have been evaluated
and the proposed drilling locations and access roads have
been selected to avoid disturbance of the critical environ-

mental and archaeoclogical sites indentified by these studies.

2. Sensitive Areas

Any specific archaeological site that is pos-
:ﬁlated.in the proximity of the proposed access roads or:
drilling locations will be indentified &nd delineated in
the field by an Archaeologist. If the site is found to be
of significance, and is recommended for preservation, the

construction will be performed so as to avoid disturbance
of the site.

The same care will be taken in preserving all
substantial perennial vegetation and stands of reeds. .

14~




3. Fire Prevention Measures

No fire hazards are present at the proposed area
of construction.

However, no accumulation of flammable materials

will be allowed on or around the construction sites or

drilling locations. All personnel will be required to

follow safe smoking procedures.

4, Soil Erosion and Siltation

Rainfall in the lease area is very low and water
induced erosion or siltation will not be a vroblem.

5. Pollution Control of Surface and Ground Waters

Drilling fluids generated during the drilling
‘operations and drill cuttings will be discharged into

a waste containment structure (sump) constructed adjacent
to the drilling platform.

The sump will have adequate capacity to contain
all produced fluids and drill cuttings.

Accidental spillage of o0il, fuel or grease around

drilling equipment will be directed to the sump.

A three foot minimum freeboard will be maintained

on the sump above the liquid level at all times. Minimum sump

capacity within the three foot freeboard will be 1.2 M. gallons

The sump will be lined with a fwo foot thick

impervious soil liner having a maximum permeability of

1x107° cm/sec.. Local sitly soils at the Alkali Flat

depression have been tested and found to meet the specified

permeability requirements. If needed, such soils will be

utilized for the impervious sump liners.

At the completion of drilling operations, the fluids

~15-
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at each sump will be allowed to evapcrate. The remaining
materials in the sump will then be mixed with native soils
and covered with a minimum two foot soil blanket. The
area will then be graded to-conform to adjacent ground
contours and graded to'drain.

Significant ground water resources are not known
to exist in the area of the project. However, casing and
cementing procedures during drilling operations will prevent
contamination of any existing ground waters.

6. Protection of Wildlife

The proposed construction will impact wildlife
by the limited removal of habitat. Each drilling location
will disturb about three acres of relatively barren area.

New access roads will disturb an additional
fourteen acres of ground.

Surface disturbance will be confined only to
the areas required for construction of drilling locations

and access roads.

Disturbance of existing springs providing

“drinking water for wildlife will be avoided.

No rare or endangered species of flora or

fauna are known to be present in the area.
7. Air Quality

The 'present air quality of the area is very good.

The potential impact'of the proposed development
on air quality is as follows:

- Production of dust during construction of
access roads and drilling locations.

-16-
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- Particulate generated during air drilling.

- DPossible hydrogen sulfide (H,S) emission
‘during drilling and testing.

The dust generated during construction will be
minimized by watering and by stabilization of surfaces with
rock.

‘ Particulate generated during drilling with air
will be mitigated by the' use of a cyclon type separator-
muffler injected with water spray.

The expected hydrogen sulfide emission will be

small ancé will have a minimum impact on the total air quality.

The potential hydrogen sulfide emission in
the immediate vicinity of the drilling operations will be
handled as specified under the contingency plan included
in this document.

8. Noise

The only community within a ten mile radius of
the proposed development is a legal house of postitution.

Noise generated by the construction and drilling
activities will have substantially less impact than noise
generated by traffic on highway 50 or by low flying aircraft
from the Fallon Naval Air Statiom.

In any event, noise from construction and drilling

equipment will be controlled by muffling devices as to
meet OSHA standards.

9. - Protection Against Hazards to Public Health
and Safety

All activities will be conducted in conformance
to regulations safeguarding the health and safety of the

-17-




public and of employees.

- Industrial safety and OSHA regulations will
be followed. ‘

- First aid facilities will be provided.

- Radio communications will be established
to provide for emergency calls.

- Hard hats will be worn by all construction
and drilling personnel.

- Portable sanitary facilities will be provided
through contracts with commercial operators.

- Bottled drinking water will be provided.

H. CONTINGENCY PLANS

1. Blow-out Contingency Plan

Blow-out prevention equipment will be frequently

inspected to insure that-they are kept in operating condition.

In the event of an uncontrolled blow-out,
an immediate effort will be taken to shut-down surface valves

and blow-out preventer system.

Other steps, as appropriate, will be taken as
follows:

- Arrange for transportaticn of injured persons
to the nearest hospital.

- Restrict access to the site to all unauthorized
personnel.

- Construct dikes or sumps to contain fluids.
- Try to control the blow-out with rig persounnel.

- Control fluids so that erosion of the drilling
location will not occur, undermining the drill
rig structure.

- Report condition to the appropriate personnel.

~18-
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2. Accidental Spill Contingencv Plan

The proposed development lies in a gently sloving
ground that drains into an extensive depression designated
as Eightmile Flat. Any accidental spills, depending on
their quantity ground slope and compbsition, will tend to
percolate into the ground and to accumulate on depressions

in the low lands.

Types of Potential Spills in Geothermal Drilling

a. Drilling Muds

. Muds are a mixture of water, natural clays,
and chemical additives used in drilling operations
to lubricate and cool the bit in the hole, and -
to carry cuttings out of the hole. Drilling
muds are stored in tanks and sumps at the drilling
locations. These sumps are open and are adequately’
sized to hold the volume necessary for the ope-
rations. Possible circumstance of accidental
discharge are minimal, but could conceivably
occur by:

- Sump'overflow.
- Sump wall seepage or wall breakdown.
- Mud discharge from elsewhere on location.

- Shallow lost circulation channeling to
' surface. '

b. Lubricating or Fuel Cils and Petroleum Products

The potential discharge of this type would
probably be very small and from equipment used
in the field. Possible locations for accidental
spills are:

\

- Drilling equipment, fuel tanks, and machinery
at and around drilling locations.

-19-
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- Other miscellaneous equipment and machinery
at well sites, on roads, or at generating
plants and production shops.

Possible Water Quality Effects

a. Drilling Muds

- Contaminate water possibly making it
unsuitable for human or wildlife con-
sumption.

- Possible detrimental effect to flora
of area. ' )

- Increase turbidity of water by particu-
lates in fluid or by soil erosion.

b. = Petroleum products

- Contaminaterwater.
- Cover.plant life

Plan for Cleanup and Abatement

In the event of discharges of drilling

muds or petroleum products, the overall contin-

gency plant is as follows:

The person responsible for the operation
will make an immediate investigation,

then call the Production Foreman and advise
him of the spill.” The Production Foreman
will in turn call out company employees to
man heavy equipment, regulate field pro-
duction, or do other work as applicable

for control and clednup of spill.

a. Specific Procedures

- For drilling muds (Contact Drilling Foreman) :

Repair sump or contain with dikes. Spread
straw or hay to impede flow. Haul liquid
to another sump or available tank or
County approved disposal site. Dry and
solidifv other material, commact and

bury solids where possible.

-20-
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- For petroleum products:

Contain spill with available manpower.
Use absorbents in stock at field ware-
house and dispose of same in County
approved areas. '

3. Hydrogen Sulfide.Contingency Plan

Hydrogen sulfide is present in minute amounts
in geotheraml fluids. Generally, in drilling operationms,
the hydrogen sulfide is quickly diffused in the expanding
(due to pressure reduction) and rising (due to high tem-
perature) steam. The hydrogen sulfide concentration is
further reduced by the compressed air used while drilling
in the steam zone. No occupafional hazard, due to high
concentrations of hydrogen sulfide, has been observed by

any of the various Geothermal Deveiopers.

Colometric detection indicators for hydrogen

sulfide will be available at the drilling locations . In

,; . the event the presence of hydrogen sulfide is indicated,
devices will be available to measure the concentration.
Should the concentration be above the maximum allowable for
eight hour exposure (10 ppm) then protective measures would
be taken. Depending on the concentration, these measures
could include:

- Evacuation of the immediate area.

- Placement of three foot diameter fans upwind
of the immediate area to increase diffusion
and ventilation.

- Injection of chemicals that neutralize hydrogen
sulfide in the compressed air circulated in
the drilling operation.

Personnel will be instructed in the use of
detection devices and appropriate protective measures. These

procedures will be posted in the dog house.

-21-
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I.

AVAILABLE PERSONNEL AND EQUIPMENT TO ASSIST

- IN EMERGENCIES

Field Personnel

- Drilling Contractor Tool Pusher

- Anadarko's Drilling Supervisor

- Anadarko's Exploration Field Supervisor

- Drill Rig Personmnel

Local Personnel

Earthmoving Equipment and Water Trucks:

A & X Earth Movers, Inc.
1200 Auction Road, Fallon
Telephone: 423-4913

W.E.S. Construction Co.

1095 E. 2nd Street, Reno

Telephones: 322-5405
972-0800
358-1753

Welding

Precision Auvtomotive & Machine Shop
745 E. Stillwater, Fallon
Telephone: 423-2756

Vacuum Truck Service

Ember Enterprises
845 S. McLean Street, Fallon
Telephone: 423-4926

Medical Doctors, Hospitals and Ambulance
Services

Doctors

Darius F. Caffaratti, MD
395 W. Williams, Fallon
Telephone: 423-3126

V.E. Elliott, MD

395 W. Williams, Falloen
Telephone: £23-3126

22~




B : ' | Hospitals _

i & Churchill Public Hospital
155 N. Taylor, Fallon
Telephone: 423-3151

] St. Mary's Hospital
; 235 W. 6th, Reno
: Telephone: 323-2041

Ambulances

Ground - Emergencv - dial 911 or Naval Air
Station 423-2410

Aids Ambulance, 395 W. Wells Ave., Reno
Telephone: 329-1144 : .

Ambulance Service, Co.,
Sierra, 395 S. Wells Ave., Reno
Telephone: 323-3123

Air - Aviation Services Inc.
1880 Gentry Way, Reno
Telephone: 825-6400

Air Nevada
: - 2601 E. Plumb Lane, Reno
: _ ; . Telephone: 329-1660

J. COLLECTION OF BASLE LINE DATA

No environmental base line data has been collected
for this development area. '

Anadarko Production Company will formulate a program
of data. collection as required to monitor critical environ-
mental and ecological systems.

At least a year of environmental base line date will
§ be available under this program prior to submitting a Plan
for Production for this prospect.
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EXHIBIT C

TYPICAL GEOTHERMAL DRILLING RIG SPECIFICATIONS

DRAWWORKS §
National 75CA Double Drum Drawworks.

-ROTARY TABLE:

National 27% MS Rotary Table
POWER: A

Two Sets - GM Twin 6-110 Diesel Engines '
with Allison Torgmatic Drive Converters (1200 hp)

MAST :

127 ft. Late Style Bender - 450,000 1b. gross nominal
capacity Mast

SUBSTRUCTURE :
(with mats)

26'6" high % 23' wide x 40' long.

TRAVELING EQUIPMENT:

Emsco 250 ton - 4 Sheave Traveling Block with Web Wllson
Hydra-Hook Combination

Oilwell 500 Ton Swivel

5% Hex Kelly

MAIN PUMP:

Ideco MM600 (7-3/4 x 16) 600 hp Duplex Pump powered by one
set of 6-110 GM Twin Diesel Engines with Allison Torqmatic
Drive Converters - . (600 hp)

AUXILIARY PUMP: '

National C-250 (7% x 15) 370 hp Duplex Pump powered by one
set of 6-110 GM Diesel Engines.

MUD SYSTEM:

1048 Barrel Capacity Surface Equipmént with Two Medearis
Shakers. :

CENTRIFUGALS:

Two - 5 x 6 Thompson Centrifugal Pumps powered by two 50 hp
explosion proof electrical motors. .

WATER STORAGE:
524 Barrel Capacity Tank plus 750 BBLS in storage tanks.

POWER PLANTS
One - 150 KW G.E. Generator powvered by a 6-110 GM Diesel Engine.
One - 150 KW G.E. Generator powered by a 6-110 GM Diesel Engine.
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12-900 GK Hydril
12-900 Double Shaffer

12-900 Type D Spool
80 gallon Hydril Accumulator with Nitrogen Bottles with

remote electyil contrel station
Blowdown Manifold - (3" - S000 psi)

DRILL PIPE:
4% 0.D., Grade E, 16.60 1b./ft., R-2 Drill pipe.




