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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Area Geothermal S u p e r v i s o r ' s Office 

Conservat ion Div i s ion , MS 92 
345 Middlef ie ld Road 
Menlo Park, CA 94025 

^ / ^ - ^ ^ 

NOV 23 1977 

Memorandum 

To: 

From: ̂ 0 

INTERESTED PARTIES 

^ Area Geothermal Supervisor 

Sxibject: Plans of Operation, Anadarko Production Company, Federal Leases 
N-8355 through N-8362, Salt Wells Basin Area, Churchill County, 
Nevada 

The Anadarko Production Company has submitted two Plans of Operation to 
l.±̂  drill thirteen (13) shallow temperature .gradient holes 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 Supervisor, 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 of 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 



INTERESTED-PARTIES for ANADARIsO PRODUCTION CO r̂PANY, EA//97 

Cul f M i n e r a l R e s o u r c e s Co. 
M t n ; E.W, Wc5Cric)c 
K x p l o r o t i o n Dcpa rc r . cn t -• 
X120 S . B c l l a i r c S t . 
fyjnvcr, CO 80222 
(303i 758-1700 

• 
U y d r o - S c i r c h , I n c . 
A t t n : V i r g i l W i l h i t e 
333 F l i n t S t . 
Kcno, I.-V 89501 
(702} 322-4172 * 

iCT, I n c . 
/vfctn: Doug F r i e d 
1^90 K St., rw; 

. Washington, D.C. 20036 
(2q2> 7S5-3440 

• rhillips Petroleum Cor.pany 
Attn: K.L. Wright 
r.O. Bo.x 752 
Del Kar, CA 92014 
(714) 755-0131 , , - • 

Phillips ?etrolGu.-n Cor.pany 
Energy Minerals ,Division 
Attn: P..T. Forost 
P.O. Box 10556 
Reno, KV 89510 
(702J 7S6-2273 

Republic Geothcrrr.al, Inc. 
Attn: D̂ right Carey 
P.O. Box 33S3 
Santa Tc Springs, CA 90670 
(213) 945-3661 

Republic Ceotiicrmal, Inc. 
Attn: Jin Sheidcr±)crgcr 
2544 Cleveland Ave. 
S&nta Kosa, CA 954'01 
(707) 527-7755 

Sunoco Energy Development Co. 
Attn: C.T. Clark, Jr. 
12700 Park Ccncral PI., Suite 1500 
Dallas, T.X 75251 
(214) 233-2COO, Ext. 515 

He. ClyJc E. r.uhn -
2207 Car roll St.. Apt. 3 
Ô J-.land, CA „ 9-5G06 
(415) 451-37i4 

University of Utah Research Institute 
}^rth Science Laboratory 
Attn: Phillip .".. Wright 
Research Park, 391 Chipcta Way 
Salt Lake City, UT 84108 
(DOl) 531-5226 

• 
Kr. Jack .•̂cl.'a.-cra 
Law Center, ?.r\. 422 
University of Southern California 
los Angeles, CA 90C07 
(213) 741-7559 

U.S. Bureau of P.ecla.Tiatioh 
Attn: Lloyd Osbourne 
P.O. Box 540 
Carson City, ir.' 89701 
(702) 882-3435 

Amax Exploration,' Inc. 
Attn: Larry Hall 
4704 Harlan St. 
Denver, CO SC212 
(303) 433-6151 

Occidental Geothermal, Inc. 
Attn: B.J. Wyant 
5000 Stockdalo Highway 
Bakersficld, CA ^3309 
(805) 327-7351 

Dresser Industries 
Attn: Jim Fox 
475 17th St., Suite 1600 
Denver, CO 80202 
(303) 893-2780 

Thermal Power Co. 
Attn: K.R. Davis 
COl California St. 
San Francisco, CA 94108 
(415) 981-5700, Ext. 164 

Union Oil Company of California 
Ceotlicnnal Div:';ion 
Attn: Neil J. Stefanidos 
Union Oil Center., Hox 7600 
los Anqclcs. CA 90051 
(213) 406-7740 



INTERESTED PARTIES f o r ANADARKO PRODUCTION COMPANY^ EA//97 

•StxTitc o f Nevada 
D e p a r t m e n t o f Husian R e s o u r c e s 
C a p i t o l Coc-.plox 
1 2 0 9 J o h n s o n S t r e e t 
C a r s o n C i t y , r;v 8 9 7 1 0 
(702) 8 8 5 - 4 7 3 0 

S t a t e o f Nevada 
Nevada S t a t e .Museum 
A t t n : Kary R u s c o , A r c h a e o l o g i s t 
6 0 0 N. C a r s o n S t r e e t 
C a r s o n C i t y , t r / "89701 
(702) 885-4810 

State of Nevada 
Division of State Lands 
201 S. Fall St., Rn- 338 
Capitol Coir.plex 
Carson City, IW 89710 
(702) 885-4363 

State of Nevada 
Division of State Parks 
Attn: John .'••eder 
Historic Preservation Officer 
201 S. Fall St., P3. 221, Nye Bldg, 
Carson City, rrv 89701 
(702) 885-4384 

State of Nevada 
Division of Water Resources 
Attn: Roland Kestergard 
201 £. Fall St., Capitol Corplex 
Carson City, NV 89710 
(702) 885-4380 

State of Nevada 
Environmental Protective Services 
Attn: Wendell McCurry/Vem Rpss 
201 S. Fall St., Capitol Complex 
Carson City, NV 89710 
(702) SS5-4570 

State of Nevada 
Nevada Dcpartrr.ent of Fish & Gasne 
P.O. Box 10678 
iJcno, N"V 89510 
(702) 784-6214 

State of Nevada 
Nevada Department of Fish & Game 
Attn: Kay Corlctt, Regional Mgr, 
300 West B Street 
Fallon, KV 89406 
(702) 423-3171 

State of Nevada 
Department of Energy 
lOsO E. William, Suite 405 
Carson City, NV 09701 
(702) 885-5157 

Churchill County Cormission 
Attn: John Hanifan, Chairman 
10 West Willia.T^ St. 
Fallon, NV 89406 
(702) 423-5136 

• • 

California Energy Co., Inc. 
Attn:^Paul Storm 
P.O. Box 3909 
Santa Rosa, CA 95402 
(707) 526-1000 

Chevron USA, Inc. 
Attn: J.G. •Torner/Pat Stiith 
P.O..Box 3722 
Sein Francisco, C\ 94119 
(415) 894-2726/(415) 894-2301 

Exploration Geologists of Nevada 
Attn: Ralph D. .Mulhollen 
P.O. Box 3043 
Reno, NV 89505 , 
(702) 972-6791 

Geothermal Power Ccrporation 
Attn:, Frank G. Metcalfe 
P.O. Box 1186 
Kovato, CA 94947 
(415) 697-7833 

GeotherrZx 
A t t n : J a m e s B . K o e n i g 
9 0 1 Mendoc ino A ve . 
B e r k e l e y , CA 94707 
(415) 5 2 4 - 9 2 4 2 

G e t t y O i l Company 
A t t n : J . W . W o f f i n g t o n 
P . O . Box 5237 
B a k e r s f i c l d , CA 9 3 3 0 8 
(805) 3 9 9 - 2 9 6 1 

Bureau of R e c l n m n t i o n 
A t t n : E. C. Malmstrom 
L a h o n t a n B a s i n P r o j e c t s O f f i c e 
P.O Box 6A0 • 
C a r s o n G i t y , Nevada 89701 



INTERESTED PARTIES EA//97 
ANADARKO PRODUCTION C0MPi\14Y " 

Plan of Operation 
13 - ISOm.STGH's, 10 - 620m TObsH, • 
Federal Leases N-8355 through N-8362 

Salt Wells Basin Area 
Churchill County, Nevada 

uses-Conservation Division 
District Goothcmal Supervisor 
Attn: Bernie Moroz 
63 Keystone Ave., Suite 102 
Reno, NV 
Coom.: (702) 784-5676 
FTS: 470-5676 

U,S, Bureau of Land .Management 
Carson City District Office 

Attn: • Paul Applcqate 

1050 E. William St. - Suite 335 
Carson City, NV 89701 
Cotnm. : (702) 332-1631 
FTS: 470-5911, ask for 882-1631 

USGS-Cpnservation Division 
Office of Conservation Manager 
V?estern Region 
Attn: Enviro.-ur.ental btaff 
• 345 Middlefield Road, MS 80 
Kenlo Park, CA 94025 
Comn,: (415) 323-8111, Ext. 2093 . 
FTS: 467-2093 , 

USGS-Conservation Division 
Turea Geologist, Pacific Area 
Attn: Henry Cullins 
345 Middlefield Road, MS 80 
Menlo Park, CA 94025 
Coixn.: (415) 323-3111, Ext. 2053 
FTS: 467-2053 

Geothermal Environmental Adv. Panel 
Attn: Max Crittenden 
U.S. Geological Sur\'ey 
345 Middlefield Road, MS 75 , . 
Kenlo Park, CA 94025 
Comm.: (415) 323-8111, Ext. 2317 
FTS: 467-2317 

U.S. Bureau of Land .Management 
Office of the Nevada State Director 
Federal Building, Room 3008 
300 Booth Street 
Reno, NV 89502 
Cocsm.: (702) 784-5451 
nrS: 470-5451 

U.S. Bureau of Land Management 
Attn: Theodore W. Holland 
Ceothermal Specialist 
Huilding 50, 0-310 
Denver Federal Center 
Denver, CO 80225 
Cotnm. : (303) 234-5090 
ITS I 234-5098 

U.S. Fish & Wildlife Service 
Office of Biological Services 
Attn: L.A. .Mehrhoff 
4620 Overland .=joad, .:>a. 210 
Boise, ID 83705 
Comm.: (203) 834-1931 
FTS: 554-1931 

U.S. Fish £ Wildlife Ser-/ice 
Attn: Felix Smith 
2800 Cottage Way, .:tn.,E-2727 
Sacra:aento, C.\ 95825 
Conm.: (916) 484-4557 
FTS: 468-4557 

U.S. Department of Enercv 
Nevada Operations Office 
Attn: John 0. Cur-mings 
P.O. Box 14100 . 
Las Vegas, !rv 89114 
Comm.: (702) 734-3591 
FTS: 470-3591 

U.S. Department of Energy 
Div. of Gcctherrr.al Energy, 3rd Floor 
Attn: Bert Barnes 
20 Massachusetts Ave., NW 
Washington, D.C. 20545 
Concn. :(202) 376-4902 
FTS: 376-4902 

.U.S. Environmental Protection Agency 
Environ-nental Monitoring & Support 
Attn: Michael O'Conncl 
P.O. Box 15027 
Las Vegas, rfV 89114 
Comm.: (702) 7 36-2969 
rrS: 595-2969 



will be submitted to the panel (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, Bureau of Land Manage
ment. 

" ^ ci-/-wn.̂  ̂ ^ <s.-̂,*-<viv<_,<;Ĥ  
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ANADARKO PRODUCTION COMPANY 
A Panhandle Eastern Pipe Line Company Subsidiary P.O. BOX 1330 

Houston, Texas 77001 
P13) 525-5421 

October ] k , 1977 

Mr. Reid Stone 
Area ,Geothermal Supervisor 
U.S. Geological Survey 
3^5 Middlefield Rd., Kail Stop 92 
Menlo Park, California 9^025 

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, S'jndry "iotice 
and Notice of Intent t;-; '.xr:d-jct 
Geothermal Resource ;:•:,• •.-.-.xclort 
Operations, CHurchii'. f. ,:-;,v, 
Nevada (Salt Wells Eas. in Area) 

Gentlemen; 

In compliance with Title 30, CFR 270.3^ 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 Explora'tion Operations", containing the information 
required by Title A3, CFR 3209.l-l(b)(1), (2), (3), { h ) , and (6). Sundry 
Notice, and a copy of a Cultural Resourcss 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 Churchi11 County, 
Nevada. The geothermal leases affected by the proposed exploratory work 
are also indicated on the accompanying map: 
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N8355 
N8356 
N8357 
N8358 
N8359 
N8360 
N836I 
N8362 

TI7N-R30E 
T16N-R31E 
T17N-R31E 
TI6N-R3IE; T17N-R31E 
T17N-R31E 
T17N-R30E 
T'6N-R31E; TI6N-R32E 
T17N-R30E 

imm m:mm im. 



Anadarko Production Company respectfully requests your approval of the 
proposed geothermal exploration program. 

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

Very truly yours. 

JBS:bb 

Enclosures 

cc: 3 sets to USGS, Menlo Park, California (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' maximum) temperature gradient-heat flov; 
holes wi11 be drilled and temperatures measured on lands covered by Geothermal 
Leases N8355, N8356, N8357, 'N3353, N3359, N3360, N836I, and N8362 surrounding 
lands in portions of Tovmships T16N-R31 & 32E; T17N-R30 & 31E; Tl8tl-R30 & 3IE 
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 dri1 led; .(2) the referenced leases; and (3) general topographic features. 

2. CULTURAL RESOURCE SURVEY 

A Cultural 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 v;ill be noted in this report, which was used in 
obtaining approval for shalloy/ (10') thermal probe holes, the probability 
of damage to any historical locale is remote. The contractor, GeothermEx, 
Inc., will be requested to conduct their operations as to preserve any 
apparent or suspected historical location. 

3. SPECIAL CONDITIONS 

At the minimum, Anadarko vjilT conduct its field operations subject to 
the following special 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 operations, the lessee 
shall avoid disturbing the trail and shall notify the 
appropriate surface managing official immediately. 

b. The lesse;e shall avoid disturbing the Salt Mill historical 
site (Sec. 12, TI6N-R3IE). 

C. The lessee shall 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 District Geothermal Supervisor, Reno, Nevada, 
(702) 78't-5676, shall be notified prior to entry on the 
leased lands to conduct operations under this plan. 



Plan of Operations 
Salt Wei Is Basin Area 
Churchill County, Nevada -2- October lA, 1977 

TIMING 

The exact date of commencement and completion cannot be predicted due 
to the uncertainty of approval dates by the Supervisor of the USGS (Title 
30, CFR 270.3A) for lands covered by the referenced leases and the Authorized 
Officers, of the Bureau of Land ,Management (Title k3, CFR 3209) for those 
lands not covered by the referenced leases. It is anticipated that operations 
will commence within 30 days follov;ing the latter of the two approvals and, 
thereafter, should be completed within 45 days in the absence of adverse 
weather conditions. 

5. EQUIPMENT 

Equipment to be used during the course of exploration operations 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: ' 

Dri11ing Rig: 

Type - Conventional rotary, mud or. air 

Maximum Rated Oepth - 2500' 

Mounted on - Truck, 3"3xle (2-rear driven) 

Gross Weight - 40,000 lbs. (Approx.) 

Water Truck: 

Capacity - 2000 gal., 

Mounted on - Truck, 3"axle 

Gross Weight - Under 8OOO lbs. 

Geophysical Van: 

Van, 'l-wheel drive 

Gross Weight - Under 6200 lbs. 
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Plan of pperations 
Salt Wells Basin Area 
Churchill County, Nevada -3" October 14, 197/ 

During the course of drilling the gradient holes, it is likely that 
at various times all the above mentioned equipment v/i 1 1 be on site. A 
typical arrangement for this equipment is shown in the accompanying diagram 
."C". Although the arrangement of equipment may change somcv;hat, it is ex
pected that drilling operations will result in a disturbed area approximately 
•50' in radius from the hole location. 

i . DRILLING AND COMPLETION PROCEDURES 

The heat flow holes proposed herein are scheduled to be drilled to a total 
depth of 2000' below ground level. Dri11ing v/i11 be by conventional rotary 
mud or ai r. 

If mud is used, a Bentonlte type drilling mud will be utilized.. In 
addition to Bentonite mud, a supply of Barite will be on hand (and used- as 
necessary) to control artesian flow, as well as lost circulation material 
to combat lost circulation zones,, and minimize loss of drilling fluids to 
formations being penetrated. In no case will poisonous or otherwise toxic 
drilling fluid additives be employed. 

Nominal hole diameter will be 5" to 6" depending 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: (a) running a 
capped string of 2" black i"ron- 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' B.GL 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 location will be on existing roads and 
trails wherever possible. It is probable, ho^vever, 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 wi11 be coordinated 
with the appropriate agency and we will comply with their stipulations. 

8. 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 is a situation that will be avoided if at all 
possible. 



P.Ian of Operations 
Salt Wells Basin Area 
Churchill County, Nevada - k - October 14. 1977 

9. WASTE DISPOSAL 

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

Drilling mud and cuttings wi11 be disposed of at the hole site. 
Drilling sites i/ill be selected so that the discharge of mud and cuttings 
will not contaminate lakes and perennial or intermittent streams. 

10. OPERATIONS 

Several techniques v/i11 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. These 
are outlined as follows: 

a. Before exploration operations commence: 

(1) Hole locations will be chosen to minimize surface 
disturbance. The proposed well locations will be 
surveyed, staked and flagged in advance of field 
inspection. 

,(2) Cross-country travel necessary to reach the 
hole locations will exercise due care that the 
routes chosen minimize surface disturbance and 
damage to vegetation and wildlife. 

(3) Mud pit locations will be selected so that any 
excavation will cause the minimum possible • 
damage-to vegetation and v/ildlife. 

b. During drilling operations: 

(1) a fulltime graduate geologist experienced in the 
proposed geothermal exploration operations ivi11 
be assigned to the project while drilling is being 
conducted. 

(2) Surface casing fitted with a 2" fill-up line and 
cemented into competent rock, as v;el1 as a blowout 
preventor (HydriI Pneumatic Annular Type, or equivalent), 
will be employed to ensure that formation pressures 
•can be controlled. An H2S detector/alarm system wiH , 
also be utilized during drilling operations. 



Plan of Operations 
Salt Wells Basin Area 
Churchill County, Nevada -5" October 14, I977 

(3) 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. 

(4) If artesian flov/ occurs, the hole will be completed 
as detailed in Section "6", v;itb the exception that 
the annular cement plug will be placed from total 
depth to 6" below ground level. 

(5) During drilling operations (when drilling with 
'mud), return temperatures will be measured and 
recorded every 10'. 

(6) If mud return temperature reaches 180°F, all 
dri11ing operations v/ill cease and circulation 
will be maintained for thirty minutes whi le 
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 'wilj. be completed as in' 
Section "6". If artesian flow is noted, the hole 
will be completed as in Section '.'10", Item b(4). 
If lost circulation occurs, it will be controlled 
with lost circulation material and completed as in 
Section "6". 

(7) 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 v;ill be maintained for thirty minutes 
monitoring mud temperature and mud pit volume for 
possible hot artesian flow or lost circulation. , If 
neither, then drilling will continue cautiously while 
keeping careful watch on mud return temperatiire and 
mud pit volume. In no case will drilling operations 
continue after mud return temperature reaches iBOOp. 
Depending on conditions, hole will be appropriately 
completed as in Section "6",or. Sect ion "lO", Item 

(8) If flowing steam or hot water (> 180°F) is encountered, 
further drilling will stop immediately and the hole 
will be completed as in Section "10", Item b(4). 

(9) Every effort will be made to minimize the possibi1ity of 
a fi re. Ground fi res will be bui11 only in areas clear of 
vegetation for a radius of 10'. Internal combustion 
engines operated onsite wi11 be equipped with a USFS-, 
approved spark arrester. 



Plan of Operations 
Salt Wells Basin Area 
Churchill County, Nevada -6- October 14, 1977 

(10) Fire fighting equipment on hand v/ill consist of: 
(a) water truck, approximate 2000 gallon capacity, 
equipped with an auxiliary water pump and hose that : '| I 
can be used to extinguish a fire should one break 
out; (b) a #0 long-handled (46") shovel for each 
crew member; (c) a dry chemical fire extinguisher 
with classification 3-A:20-B:C. 

(11) Mud and cuttings will not be discharged into the 
surface v/here such discharge could cause: (a) soi1 
erosion; (b) pollution of surface waters or lakes 
and perennial or intermittent streams; (c) undue 
harm to wildlife or other natural resources. 

(12) Air equipment to be operated during this program 
has met Federal regulations v̂lith regards to noise 
. and air pollut ion. 

(13) The area where operations ore 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 v/i 11 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 immediately 
brought to the attention of the Authorized Officer. 

(16) All equipment will be operated at a safe and 
reasonable speed. 

C. After drilling is completed; 

(1) The dri1Isite wi11 be completely cleaned of trash 
and debris. 

(2) All 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 Operations 
Salt Wells Basin Area 
Churchill County, Neyada -7- October 14, 1977 

s 

(3) The disturbed area will be restored as nearly 
as practical to its original 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, wi11 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. Hove in Drilling Equipment. Orient rig to minimize surface 
disturbance. Jack up rig to provide adequate clearance for 
casing head and blw/out preventer. 

c. Spud and Dri11 9-5/8" hole to 200'. Use air or regular 
Bentonite drilling mud (Baroid, Quik-Gel, or equivalent). 

d. Measure and record mud return temperature every 10'. 

e. Condition mud and hole for logging. 

f. Run gamma and electric logs. 

g. Run and cement 201' of 6-5/8" steel casing (land on bottom). 

h. Use 60 sacks of neat cement (20% excess). Displace cement 
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. 

.1. Install BOPE flange and 2" fill-up line with gate valve 
(below flange). 

j. Install blowout preventer, Hydrill Pneumatic Annular Type, 
or equivalent. 

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

1. If BOPE test OK, drill 5-1/8" hole to 2000' using air or 
regular Bentonite drilling mud (Baroid, Quik-Gel or 
equivalent). . 
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m. Measure and record mud return temperature every 10'. If mud 
temperature reaches ISQOF, stop drilling, pull up and lay dov/n 
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 mud and hole for 
logging for no less than eight (8) hours. 

6. Run temperature, gamma, and electric logs. 

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

q. Install tubing cap with pressure guage and relief valve. 

r. Move out equipment and restore location as nearly as practical, 
to original condition. 

13. • ABANDONMENT PROGRAM 

(Note: All depths referenced to ground level.) 

a. Move in equipment to pull tubing and abandon hole. 

b. Check pressure guages on tubing and annulus. 

c. If necessary, mix and pump drilling mud to fill annulus to 
surface, 

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

e. Dump 10 sacks of cement, mixed with 2% CaCl, calculated to 
fill to,110'. 

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

g. When plug is OK, fi11 hole with mud to 10', then cement to 
surface. 

h. Move out equipment and restore location as nearly as possible 
to original condition. 

I, Get abandonment approval and liability release from 
appropriate regulatory agency. 



UNITED STATES 
DEPAKT.MKNT OF THE INTERIOR 
BUREAU OF LAND MANACEME.NT 

NOTICE OF INTENT TO CONDUCT GEOTH^^.MAL RESOURCE 
EXPLORATION OPERAT! :S 

Notice Number 

Applicant(s) 

Anadarko P r o d u c t i o n Company 

Opeiator 

. Same. 

Contractor(s) 

'Geo the rmEx , Inc . 
(o r h i s s u b - c o n t r a c t o r ) 

/•..'.d-es&dnclud,! Tip cod . ) 7 1 3 - 5 2 6 - 5 4 2 1 

P. 0 . Box 1330, Houston, Tx. 77001 
2777 Al len Parkway, Houston, Tx. 77019 

Address (incl-udc zip code) 

Same 

Address .(include lip code) 4 1 5 - 5 2 4 - 9 2 4 2 

Mr. James B. Koenig, P r e s i d e n t 
901 Mendocino Avenue, Berke ley , C a l i f . 947 

hereby opply for ai^thorLzation to conduct exploration operations pursuant to the provisions of 43 CFR 3209 r.cv or hereafter 
force across and upon the following-described lands (give description of lands by toii-nship, attach map or naps showing lands 
he entered or af/ecicd) 

Portions of T16N-R31&32E; T17N-R30&31E of Churchill County, Nsv. 
(See attached map for .proposed hole locations). • ' 

Type of operations to be conducted (give brief description) -

Intermediate depth (2000M temp. Gradient holes (See attached sheets for morp Hpf;̂ i 
Exploration operations will be conducted during the period .'"'.:.'?-' from • ( S e e a t t a c h e d s h c ^ t S ) 

Attached JS Surety bond { X • Kider to Nntion-.vidc bond ] Rider to Statewide bond ^ | Bond to be furnish 
Nationwide Bond filed in the Eastern States Office of Bureau of Land'ManaGement-

Upon completion of exploration operations the i:ndersi[:ned arr.-ees to notify the Authorised Ofiicer th;;t authorized e:-:plorati( 
operations have be^-n corr.ple'ed in conformance w::h the ^^enerji and spec ia l lern^s and st ipulations of t>.r? notice. 

Thf undersigned hereby ar-.-ees (!•) that he wil! not enter upon the described land until he has been i.nfor:r.ed in writinf: xi.-heth 
there are special s t ipulat ions applicable to his Notice of InLc-r.:, a-? lo either ti.Tie o: r.ietijo4 of optr^tion or c!her.vise, and. 

•there are such s t ipuls t ions , v.hAt those stipulations are, {2) th-'t he ".vill corr,p:y with those special stipulations, if any; and ( 
that he will not enter upon the described lands until his entry has been approved by the Authori/cJ Ofllctrr. 

The undersigned n^rrees to be bound by the terms and condiiions of I h i s n o t i c e to conduct exploration operations when approved t 
the Authorised C;:':cer. 

The undersipned agrees that 0\e filing of this .Vofici" under 
the regulations (-43 CFR Subpi.rt 3209) does r.ct vest or confer 
any preference r:E;ht to a i;;eother:nal r e s o u r c e s l e a s e . 

The undersigned ajTrees further that all exploration operations 
sbaU be conducted pursuant to the .ioUowing t e r n s and 
condi t ions : 

J . Explorntion operations shal l be conducted in cornpliance 
with el l Federal , State, and local laws, ordinances, or 
regulat ions which are applicable to the area of operations 
Including, but not limited to. those pertainine to fire, 
senitat ion, conservation, water pollution. f;sh. and E ^ ^ ^ -
Al l operations hereunder shal l be conducted in a prudent 
tnanncT. 

2* Due care shall be exercised in proteclincr the described 
tands from damage. All necessary precautions shall be 
taken to avoid any damage other than normal wear und 
tear to improvements on the land including, but not 
limited to, f a t e s , bridnes, roads , cu lvens . catt le guards, 
f ences , dams, d ikes , vegetat ive cover, iraprovements. 
Stock w«tcrin£. and other fac i l i t ies . 

3 . All •drill holes shall be capped when not in use and 
-Appropriate procedures sha l l be taken to protect Bgainst 

hazards in order to protec*. the l ives, safety, 
of other persons or of wildlife und l ivestock. 

5. 

or 7>roper 

All vehic les shall be operated at a reasonablf? ra te 
speed and. in thi* operation cf vehicles, due cnre sha 
be ta>:-n to safequand livestock r-nd wildlife in thf̂  v i e : 
ity of operations. Existini; rojds and trai ls shall \ 
used wherever possible. -If. new roads and trai ls .Tre to I 
constructed, the Authorised Officer must be consultt 
prior to construction as to lor.";ion ami speri i icat ion: 
Reclamation and/or reseedi.-ip. jf nc-w roads irnd t.-ail 
shal l be made as refiuested by the Author-zed Oi'fice 

Upon expiration, conclusion, or abandonment of opfration 
.conducted pursuant. to this. Sa t ic r . all cquipmrnt shall I 
removed from the land, and the land shall be restored ; 
nearly a s practicable to its original condit ion' by STK 
measures as the Auiliorired Officer n a y specify. A 
geophysical holes shall be safely plup,nc^- f h e Ai 
thorii 'cd Officer shall be furnished a A'ofirr vf C.or 
pletion of Ceaihfn-a l Resource lirt'lorntion (ipfration 
(Fomi 3200—3) immediately upon cessat ion of all sue 
operat ions and shall be further informed of the con 
pletion of reclamation work as soon as poss ible . 

6 . L.ocation and depth of water sands encountered shal l h 
d i s c lo sed to the Authorized Officer. 

. iCimt inueJ on reverse) Form 3200-9 p e c e m h e r 1973 



7. Operator shftH contact the Authorized Officer, prior to 
•Ctnnl entry upon the land in order to be opprained of 
practice*; which sha\ i b r followed or avoided in the • 
conduct of exploration operations pursuant to the terms 
of th is i \otice and applicable r*-c,u!ation3. Operator will 
conduct no operations on the land un le s s the at tached 
bond is in good standing. 

8. Due care shal l be exercised to avoid scarring or removal 
of ground vegetat ive cover. 

9 . All operations sha l l be conducted in such a manner to 
ovoid (a) blocIcaf>:e of nny d.-aina^e sys tems; (b) changinp, 
the character , or caus ing the pollution or sil lation of 
r ivers , s t reams, lakes , po.nds, waterholes , seeps , and 
marshes ; ' and (c) damaginj; fi;'.h and wildlife resources or 
habi ta t . Cuts or fills caus ing a.ny of the above-mentioned 
problems will be repaired im.-nedialely in accordance with 
Specifications of the Authorized Officer. 

10. Veeetation shal l not be disturbed within 300 feet of 
waters designated by the Authorized Officer, except at 
epproved stream crossings-

1 1 . Surface damage which induces so i l movement and/or 
-water pollution shal l be subject to corrective action a s 
required by the.Authorized Officer. 

12. T ra i l s nnd campsi tes shal l be kept c lean. All garbage 
end foreign debris shal l be el iminated as required by 
the Authorised Officer. 

13 . Operator shall protect all survey monuments, wi tness 
corners , reference monuments, and bearing trees a?;ainst-
•iestruction, obliteration, or damage. He shal l , at his 
expense rees tab l i sh damaged, destroyed, or obliterated 
monuments and corners, using a l icensed surveyor, in 
accordance with Federal survey procedures. A record 
o r the rcestablishment shal l be submitted to the Autho
rized Officer. 

14. Operator shal l make every reasonable effort to prevent, 
control, or suppress any fires s tar ted by the operator, and 

to report, tis noon os possible , tn the Authorise! fMficer 
location .'•nd s i z e of fires, linJ assis;.-»nce n* -̂*'.;pJ to 

• suppress such fires. • Operator shall inform the .^•J'ho-
rired Officer as soon as possible; of.all fires. rci;.t.-.! less 

. of location, noted, cr suppressed by indt-penden*. action. 

15. No work shall be done within one-half mile cf acVveloped 
recreation site without specific written authority i"rc-n t h e ' 
Authorized Officer. Any travel '.vjthin cn*r-half mi'.e of a 
recreation si te shall be over existLng roads or t rai ls . 

16. Use of explos ives within one-half n i le of de3i;!;nated 
waters is prohibited unless approved, in writing, by the 
Authorized Officer. 

17. If̂  operations conducted under the provisions cf this 
•. .\ofrce causes any d.^mage fi the surface of the 

•national resource lands, such as , but not liriitcd to, coil 
• erosion, pollution of v/ater, injury or destruction cf live

stock or wildlife, or l i t t rr ing, operator shall, within 43 
hours, file with the Authorized Officer n nap showing 
exact locotion of such camape and a v/ritien report 
containing operator 's plans for correcting or minimizing 
damage, if poss ible . 

18. Violation of, or failure to comply with any of these terms 
and conditions shal l result in immediate shutdown of 
field operations until deficiency is correctod. Failure to 
correct deficiency v^ithin the ti^.e period siloweci by the 
Authorized Otticer shal l result in forfeiture of bond. 

19. The Bureau of Land Managem.enl reserves the right to 
close any area to operators in periods of fire dan;^er or 
when irreparable damage to natural resources is imminent. 

20. Contractor' shall be l iable for cssuring ccT-pIiance with 
all terms, and condit ions of this .Vo.'.'Cf • and all act ions 
of his designated operator, agents , ond employees. 

2 1 . Where continuation of the operation will result in irrep-
. arable damage to the land and other natural resources 

this . \c : ice will be immediately cancelled by the Autho
rized Officer-

22. Special Stipulations: 

5ARK0 PRODUCTION COMPANY 

. -%2-Zk^-______ 
J.^y.^ Syptak 

.10 / l i t /77 Same 

(Date) (Signature of Operator) 

jam/77 
(Date) 

We h e r e b y a g r e e to t h e s p e c i a l s t i p u l a t i o n s a d d e d and m a d e a part of t h i s iSol ice to c o n d u c t exp lo ra t i on o p e r a t i o n s . 

ANADitiRKO PRODUCTION COMPANY 

\ O l \ k n i Same 
(Dale) (SiRoature of Operntor) (Dnte) 

I hereby approve this Notice to conduct exploration operations. 

(Si^nature of AuthOfLrrH Officer) (Ti t le) (O j tO 

* U.J. Cov.rn..nC f r U t l n j Ot ( lc« : H H - ; « 0 - J i J / U ' ' ' l - ' 

file:///ofrce
file:///Ol/kni
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This notice will signify our interest to drill intermediate (2000') depth temperature 
gradient holes on Federal geothermal leases vjhich have been issued to Anadarko 
Production Company in the Salt VelIs Basin Area, Churchi11 County, Nevada. , 
The field work will begin as soon as all required permits are apjDroved and received. 

(5) (Cont'd) N8355, N8356, N83.57. N8358, N8359, N8360, N836I, N8362. 

IS. I h ' f h j t-rdf/ ^:i«t thu f.irrr^ny Ij t r i " .atl TOrrrrt 
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^ 4 ^ , a ^ r = 5 ^ 4 H ^ i v 

|Tbt% •i'^pf ^oT/yf^^•rol cf ^ r a u otdc. o*.*) 

AiTH'ivrn Itr 
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Tnr.B S t a f f G e o l o g i s t 

TITLD. 

D.VT.T . 10/14/77 

n.WTi. 

*Se« in iHvct ioni on Rdvcn t SicJ« 



ANADARKO PRODUCTION COMPANY 
A Panhandle Eastern Pipe Line Company Subsidiary 

P.O. BOX 1330 
Hous ton , Tcxa5 77001 
(713)526-5421 

October 10, 1977 

Hr. Reid Stone 
Area Geothermal Supervisor 
U.S. Geological Survey 
345'Middlefield :̂ d.. Mail Stop 92 
Menlo Park, California 94025 

Hr. Norman L. Murray 
Lahontan Area Manager. 
Bureau of Land Management 
1050 E. Williams St.,Suite 335 
Carson City, Nevada 89701 

Re:. Plan of Operation, Sundry Notice 
and Notice of Intent to Conduct 
Geothermal Resource Exploration 
Operations, Churchill County, 
.Nevada. (Salt Wells Basin Area) 

Gentlemen: 

In compliance with Title 30, CFR 270.34and 270.78, Anadarko Production 
Company hereby submits a Plan of Operations for Drilling of Shallow Tempera
ture Gradient Holes, Form 3200-9, "notice of .Intent to Conduct Geothermal 
Resources Exploration Operations",' containing the in;"ormation required by 
Title 43, CFR 3209.1-l(b)(l), (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 shallov; (500") 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 
Tract 
Tract 
Tract 
Tract 
Tract 
Tract 
Tract 

,f2 
#3 
#4 
^S 
(?6 
#7 
m 

N8355 
N8356 
N8357 
N8358 
N8359 
N8360 
N8351 
N8362 

T17N-R30E 
T16N-R31E 
T17N-R31E 
T16N-R31E; 
T17N-R31E 
T17N-R30E 
T16N-R31E; 
T17N-R30E 

T17N-R31E 

T15N-R32E 
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Anadarko Production Company respectfully requests your approval of the 
proposed geothermal exploration program. 

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

Very tr̂ uly yours, 

J. B. Syptak 

JBS:bb 

Enclosures - 5 

cc: j/3 sets to USGS, Menlo Park, Calif. 
3 sets to BLM, Carson City, Nev. 
1 set to contractor 



Salt V.'ells Basin Area 
Churchill County, Nevada 

PLAN OF OPERATion 

SHALLOW (500') TEMPERATURE HOLES 

Shallow (500') temperature gradient holes will be drilled and temperatures 
measuredon landscovered by Geothermal' Leases N8355, N8356, N8357, ','8353, 
N8359, N8360, N8351, and N8362 surrounding lands in portions of Townships 
T16N-R31 & 32E; .T1.7N-R30 S 31E; T18N-R30 &,31£ 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 drilled; (2) the. refej-enced leases; and (3) 
general topographic features. 

A Cultural 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 requested to con
duct their operations as to preserve any apparent or suspected historical loca
tion. 

At the minimum, Anadarko v/ill conduct its field operations subject to the 
following special conditions: 

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 imjnediately. 

2. The lessee shall avoid disturbing the salt mill historical 
site (Sec. 12, TT6N-R31E). 

3. The lessee shall make every effort to avoid disturbing 
perennial vegetation and stands of reeds. No vehicular 
traffic shall be permitted through the stands of reeds. 

4. The USGS District Geothermal Supervisor, Reno Nevada, 
(702)784-5676, shall be notified priorto entry on the 
leased lands to conduct operations under this plan. 

Existing roads and trails will be used to the extent possible. 

No campsites, air strips or other supporting facilities will be required. 

i None of the operations will cause ariy fire hazard and the crew will be 

i requested not to smoke - or, if they do - to use extreme caution; however, 
sparse vegetation renders fire damage highly improble. 
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The exact 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 
Officer of the Bureau of Land Management (Title 43 CFR 3209) for those • 
lands ..not covered by the referenced leases. It is anticipated that opera
tions will commence within 30 days following the latter of the tv;o approvals 
and, thereafter, should be completed within 45 days in the absence of adverse 
weather conditions. 

Description of Operations 

1. Location 

The location of each proposed; temperature gradient well is indicated 
approximately on the enclosed m.ap and the plan of operations indicates the 
approximate location of each wel1 site and the prc-posed order of drilling: 
these wellsites will be surveyed, staked and flagged in advance of field 
inspection. 

2. Drilling Rig ' 

The drilling contractor has not yet been selected, but the ric that 
will be used will probably be similar to a Mayhue 1000 or Failing 1500. 

3. Drilling Program . • . 

Hole Size & Bits: 4-3/4" tricone rock bits and drag 
bits will be used. 

Casing & Cement: The wells will 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: The v.'ells will be drilled with water. 
Gel (bentonite clay) will be added 

. if required for hole cleaning. A 
supply of lost circulation material 
and weighting material will be kept 
on location. 

Hell Depth: The maximum depth to which the wells 
will be drilled is 500'. However, 
well depths may be considerably less 
if extreme temperature, artesian 
water flows, hard drilling or lost 
circulation is encountered. 
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4. Drilling Fluid Sump 

A steel circulating tank will be used and excess drilling fluid 
will be discarded into the sump. It is estimated that the excess volume 
will be about 10 bbls. 

5. Observation Time 

•The wells 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. • Abandonment 

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 tern--
perature observation and was completed with pipe-, the pipe will be filled 
v/ith cement from ground level 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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UNITKD STATF.S 
DEPARTMKNT OF THE IN'TERIOR 
BUREAU OF LA.N'D MANAGL:.V,I;NT 

MOTICE OF INTENT TO COK'DUCT GEOTHERMAL RESOURCE 
EXPLORATION OPERATIONS 

Notice Number 

Appliciinl(s) 

Anadarko Production Company 

Address (include zip code) 

P. 0. Box 1330, Housiton, Tx. 77001 
2777 Al len Parkway, Houston, Tx. 77019 

- (713) S?R-S/'.?l ^ 
Operator 

Same 
Address (include zip code) 

Same 

CcntrBclor(s) 

• GeothermEx, Inc. 
(or his sub-contractor) 

"rfr! vyame's'fe.̂ '̂ Kloenig, President 
901"Mendocino Avenue, Berkeley, Ca. 
(415) 524-9242 

94707 

hereby cpply for authori;»a!ion to conduct explorr-itinn operations.pursuant to the provisions of 43 CFR 3200 now or hcrcnftcr in 
force across ntid upon the foUowing-doscribed lands (give description of lands by township, attach map or maps showing lajiJs lo 
be entered or affected) 

. Port ions o f : T16N-31&32E;'T17N-R30S.31E; T18N-R3053TE of Church i l l Co. , Nev. 
(See attached map.for proposed hole loca t ions ) . ^ • -

Type of operations to be conducted (give brief description) 

Shallow (500') temperature gradient holes (see attached sheets for more detai ls) . 

Explorntion operations wiU be conducted durinp the T^eriod (v'.T.r) frc:n ( S e e a t t a c h e d " S h s e t s ) . 

AltacKcd . I s . . .Surety bond [X~'_Ivicer to Nntionwide bond . 1 Ridrr to St.-itcwidt.- bond ^ ' B.^nd to be fi;:n:shcd 

Natronwide Bond f r ied in the^Eastern States Orfrce of Bureau of Land'f-ianagemeni 
upon completion of exploration operations the uhdersit^ned af.rees to notify, the Authorized Officer th.'it iiutiiorir^d e::p!oration 
©pcratib:ir> have been corriplctcd in confcrrr.ance with the ^'cncral and Epcci;t! terms and siipii!atirM;.<i of th.c notice. 

The undcisicned nprocs to be bound by the terms and conditions of this notice to conduct exploration operations when approved by 
t h e Authorized Oi'ficcr. 

The undcrsii'ined oprecs that llie filinf^ of this i^otice cnder 
Ihe rep.vilalions (43 CFK Subpiiri 3209) does not vest or confer 
•ny preference right to a j jcothermal r e s o u r c e s l e a s e . 

The undersi(^ned acrces further that all exploration operations 
t h s l l b e conducted pursuant to the following terras and 
condi t ions: 

1 . Exptorution operations shnll be conducted in compliance 
with all Federal , State, and loc/il laws, ordinances, or 
teguliitions which are applicable lo the area of operations 
lncludin(^, but not limited to, those pcrtainin,t to fire, 
KGiiitAlion, conservation, water pollution, fish, and (;ame. 
All operations hereunder shall be conducted in a prudent 
mai\ncr. 

3 . Due c»re shall be exercised in protectini^ the described 
londs' from damap.e. All necessary precautions shall be 
takert to avoid .'.ny dainnt^c other than nerr.ial wear and 
|c«r to iniprovcments on the land mctudin,:. but not 
liroiteJ to, f.ales.. bridi'.es, roads , culverts , cutlle i:uarJs. 
fences» dams, d ikes , ve re la t ive cover, improvements, 
fttock watering, and other f ac th t i c s . 

< 
3 . All drill holes shnll be capped when not in -use and 

•ppropriatc procedures shall be taken to protect af^ainst 

hazards in order to protect the l ives , safety, or property 
of other persons or of wildlife and l ivesicck. 

4 . All vehic les shal l be operated at a reasonable .rate of. 
Speed and, in the ont^ralion of vehicl.-s. due care shall 
be taken lo safcquard livestock and wiiclife in Ihr vicin
ity of operations., Kxistinf, rones and trai ls shall be 
used wherever possible . If now roads and trails are to be 
constructed, the .^uthonred Officer must be consulted 
prior to construction as tu location and specii ic. ' .ncns. 
Reclamation and/or resecdinp, of new roads and trai ls 
shal l be made as requested by the Authorized 0::'icer. 

5. Upon expiration, conclusion, or obandonTnent of operations 
conducted pursuant to this . \oi icc . all etiuiprrcni sii:ill be 
removed from the land, and the land sh.all be restored as 
nearly as practicable to its orir.innl condition bv such 
measures as the Authorized Of'ice r r-.ay -cpecit v. All 
geophysical holes shall be safely pluiT.cd. The Au
thorized Officer shall be furnished a \ n n c e of G»'n-
pletion of itcother-ruil Kcsr^urce ii \ r'i"r.::u>n ' f^rrtuinns 
(Form 3200—3) imrr-criintely upon cessat ion of all such 
operations and shall be further inttif::u-d of the com
pletion of rcciitmation work as soon as possible . 

6. Location and depth of water sands encountered shall be 
d i sc losed to the Authorized Officer. 

fConliHuri/ on reverse) Form 3200-9 (December 1973) 

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


7. Operator shall contact the Authorized Officer, prior to 
actual entry upon the land in order to be appraised of 
practices which snail rse followed or avoided in the 
conduct of explorntion opera I ion:; pnr^^uant to the teims 
of this t%nticr and iipplicahle rcfy.iliJt ions. Operator will 
conduct no operations on the land unless the attached 
bond is in good standinc- . . 

E. Due care shall .bo cr.orciscd to avoid scarring or rcmov&l 
©f c'ound vegetative cover. 

9. All operations shal l be conducted in such fl tnanncr to 
evoid (a) blccl:aj;e of anv dramatic sys tems; (b) chonr.tnt; 
the character, or c.-'Usmc the pu Hut ion or si It a tion of 
rivers, strenni."^. lakes , ponds, waterholes, sceps , and 
marshes; and (c) darriae-inc ' i sh and wildlife resources or 
habitat. Cuts or fills causinp any cf the abovc-nentioncd 
problems will be repaired imnediately in accordance wi;h 
specif icat ions of the Authorized Officer. 

10. Vegetation shal l not be disturbed within 300 feet of 
».*aters desif^nated by the Author-zed Officer, except at 
approved stream c ross ings . 

1 1 . Surface damage which induces soil movement and/or 
water pollution shal l bo subject to corrective action a s 
icquircd by the Authorized Qificcr. 

12. Tra i l s and campsi tes shall be kept clean. All c^rbage 
and foreign debris shall be eliminated as required by 
the Authorized Officer. 

13 . Operator shall protect all survey monuments, wi tness 
.corners , reference mnnuments. ond bearint: trees aix-'^inst 

destruction, obliteration, or damape. He shal l , at his 
expense rcestablir.h damaged, destroyed, or obliterated 
monuments and corners, usin?. a l icensed su-'vcyor, in 
accordance with Federal survey procedures. A record 
of the rcestablishme-.U shal l be submitted to the Autho
rized, Officer. 

14. Operator shal l make cvety reasonable effort to .prevent, , 
control, or suppress any fires started by the operator, and" 

to report, as soon as poss ib le , to the Authori.Ted Officer 
location and s ize of fires, and . ssi^T.-mn* nr'-^rd lo 
suppress such fires. Operator shall inform ih*: Autho
rized Officer as soon as possible of all fires. ro.-.a^Mess 
of location, noted, or suppressed by ind-pendent, .letion. 

15. No work, shall be done within onc-h.ilf rr.ile of ndo-vcloped 
recreation Site withoi:'. specif ic wriitrn authority i r fn the 
Authorized Officer. Any travel v. i:htn-one-half mite of a 
recreation site shall be .over existing- roads or trails. 

16. Use of explosives within one-ha If mile of designated 
.. waters is prohibited unless approved, in writing, by the 

Authorized Officer. 

17. U. operations conducted under the provisions of this 
: \o:ice causes any damar.e to the surface of the 
national resource lar.Cis, such a s . but not * n'.ited to. soil 
erosion, pollution of v.-ater, injury or destruction cf live
stock or wildlife, or li:terin[^ operator shall, within 43 
hours, file with the .Authorized Officer a n-.ap shov/in^r 
exact location of sucii damrigc and a v/ri;ten report 
containing operator 's plans for correcting or nuniniizing 
damage, if possible . 

18. Violation cf, or failure to comply with any of these terms 
and conditions shall result in imTr.cdiate shuldcv;n of 
field operations until deficiency is corrected, ra i iu rc to 
correct deficiency v.'ithin the time p-criod allowed by the 
Authori.zed Officer shiill result in forfeiture of bond. 

19. The Bureau of Land Manac^ement reserves the right to • 
close any area to operators in periods of fire danner or 
when irreparable damage to natural resources is in-^minont. 

20. Contractor shall be liable for assuring compliance v;j»h 
• all tenr.s and conditions of th-'.s . \o: icc and all actions 

of his designated operator, agents , and employees. 

2 1 . Where continuation of the operation will result in irrep
arable damape to the land and ether natural resources 
this Soticc will be immediately cancelled by the Autho
rized Officer. 

22. Special Stipulations: 

ANADARKO PRODUCT ION COi-imY 

^ ^ j 7 " / / s v p t 

^ ; 
l^f . 10/10/77.K/ . Same 

(Date) ^ ' 
10/10/77 

(Sicnature of Operntor) (Date) 

We he reby a g r e e to tlic s p e c i a l s t i p u l a t i o n s a d d e d and tnade a part of th i s N o l i c e to c o n d u c t exp lo ra t i on o p e r a t i o n s . 

ANADARKa PROOllCTToircOMPAf^Y / " , •• • " 

: 9 ^ t ^ ^ ^ p ^ ^ ^ l ^ ^ n U P Same . 
f / o . R j / g W ) t a k '• ( / P a f ^ ) y (Sicnamrc of Operator) 

I hereby approve this Soticc to conduct exploration operations. 

10/10/77 
(D.>tc) 

(Stp.naturc of Atitliorircd Officer) rriii<^) (DM.) 

• • U.S. Coveinnnt fi Inclnt 0((lc«: l<llt,-].a-M'/1S9 »c«.S 
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Koveinber 10, 1975 

Mr. R. K. Peacock, Chief Geophysicist , • 
Anacar];o Production Coraoauy • . 
P.O. Box 1330 
Houston, TX 77001 . . • • • . 

Dear Ilr. Peacock: • .. . " , 

As per our letter of agreement of 28 October, 1975, enclosed 
is a report on.a Preliminary Cultural Resources .Rsconnaissance 
of the Proposed Salt V/'ells Basin Geothern-.al Project, Churchill 
County, Nevada. •. •.. . . .. . 

As indicated in the conclusions section of the report, v;e 
recomip.end th.at conditional clearance be granted to you'to pro
ceed with reconnaissance drilling. The conditions are standard 
in reports of this kind, relating to any expansion of the v/ork 
into areas not covered by our field investigations. 

If you have further questions, let us know, '. ' ! 

t 
Sincerely, 

Don D, Fowler, Directo:: 
D.R.I- Division, N.A.S. 

DDF/as 
enc: rcoort 

Onlcf for \Vi;;f :i.-iourC(» R;vf jreh " s FIsiithmjn't Atr-.oiorrriu.nr'.'j.-rt-flii'n • tjbor.ttciy of .Xirpcnp'r.-lc r.-ij-ikv 

Ls!K>rjlory ol'DfVfrt it'olov.y • Laboritpry of En.Iror'-.-nV'J ^at.^o-f•'l/lioIo;y » U'.-»t;ir» SlmSriCciin-



.t Report on a Preliminary 'Cultu.-al llerjourc:!:; 
Reconnair.sance of the p.copo:;od TJalt V.'elir. 
Basia Geother.'P.al Project, Churchill CounUy, 

Nevada . 

In t roc luc t - ion 
— • • . • • • I 

Iri a c c o r d a n c e -.vith a l e t t e r of agraeTf.ent batv/een t h e .Anadarko 
P r o d u c t i o n Company and t h e D e s e r t Pvesearch I n s t i t u t e D i v i s i o n of 
t h e . N e v a d a A r c h e o l o g i c a i Survey , d a t e d .23 O c t o b e r , 1 9 7 5 , a p r e -
l i t n i n a r y c u l t u r a l r e s o u r c e s f i e l d r e c o n n a i s s a n c e .and l i t e r a t u r e 
s e a r c h v;as c o n d u c t e d d u r i n g t h e p e r i o d 30 O c t o b e r throu^Vi. ?. 
Koveniber, 1975 for. . the area i n q u e s t i o n . 

'As s p e c i f i e d i n c o r r e s p o n d e n c e betv/een 7inadark6 and t h e I n -
- ; s t i t u t c , p l a n s a r e t o d r i l l . , sma l l ther'.v.al p r o b e h o l e s e-.t, o r 

• . immediate ly a d j a c e n t t o , s e c t i o n c o r n e r s i n t h e a r e a ( see a t t a c h 
ed nap) . ' A c c o r d i n g l y , , t h e f i e l d r e c o n n a i s s a i i c e ".vas c o n d u c t e d a.t 

• 'each, a c c e s s i b l e s e c t i o n c o r n e r . ' A-n a r e a of 100 K-^eters i n diarr .e te : 
w a s ' c o v e r e d by t h e f i e l d crev; around each s e c t i o n c o r n e r . C e r -

-."tain s e c t i o n c o r n e r s i n th.e middle of t h e r a u d / s a l t f l a t a r e a s 
' . ( t h o s e sho'.vn v ; i t h o u t a l e t t e r d e s i g n a t i o n on t h e a t t a c h e d ir.ap) 
w e r e n o t c o v e r e d due t o n o i s t s o i l . c o n d i t i o n s . . The p r o b a b i l i t y 

;. ' - i b f s i t e l o c a t i o n s i n t h o s e l o c a l e s i s s - ; a l l . 

.' ' • . i n a c c o r d a n c e v.'ith Bureau of Land Manageiaent g u i d e l i n e s .for 
. t h e . c.ond'.ict of p re l ip . i na . ry c u l t u r a l r e s o u r c e n i t i g a t i o n i n v e s t i -
• g a t i o n s , no a r t i f a c t s V7ere c o l l e c t e d . 

B . . C . ' I t u r a l Resou rce L o c a l e s 'wichin t h e H e c o n n a i s s a n c e 7-re a 

"• ••••'l.ocale 1 . At t h e ME corne r , .of Sec . 14 , T17M, V30E, a plvnvocd 
•••"''•.•. r a a i l b o x v; i th " U . S . Mai l " ' s t e n c i l e d on ' four s i d e s v/as o b s e r v e d , 

' . t o g e t h e r w i t h ei s i n g l e b roken base of a c h i p p e d s t o n e b l ^ c e o r 
p o i n t . Ca .̂ 15 m e t e r s E. of t h e mailbo:-: a r e s c a . t t e r e d p i e c e s of 
b a d l y d e t e r i o r a t e d inachine m i l l e d luiriber. 

••••• • L o c a l s 2_. At t h e KE c o r n e r of S e c . 1 1 , T17N, RBO?:, an 
h i s t o r i c s t r u c t u r e v/as o b s e r v e d . I t c o n s i s t s of tv/o 3 n s t e r 

"'<i^ l o n g p a r a l l e l d r y - l a i d rock v ;a l l s and a s s o c i a t e d t i r r . be r s . The 
^ / z , . v / a l l s a r e r.and f i l l e d . The s t r u c t u r e i s a p p a r e n t l y t h e re::-.ains 

'"•••." o f a s m a l l s t o r a g e b u i l d i n g of some s o r t . No a i r t i f a c t s i n d i c a t 
i n g u s e a s a dv;e. l l ing '.Y-ere o b s e r v e d . There a.rc no s p e c i f i c 
r e f e r e n c e s t o t 'ne - s t r u c t u r e i n t he . h i s t o r i . c l i t e r a t u r e . I t 

• • l i e s w e l l n o r t h of t h e Pony Expre s s Route t h r o u g h t 'ne a r e a ( s e e 
be low) and i s cxpparent ly n o t r e l a t e d t h e r e t o . 

• L o c a l e 3 . S a l t .Mill , Tlf)N, R31E, S e c . 1 2 . " I n 1S63, t h e 
/ l ^ V - , y Sand S p r i n g s s a l t d e p o s i t was d i s c o v e r e d , . . . . The Sand 

J 6>I S p r i n g s Company began n 'nipping s a l t t o t h e Comstcck [vir.~ini£i 
' C i t y , Nevada) i n t h a t sam.e y e a r " (riordy ar:d iMc:Ca;:ghey ITri- :! :!?) . 

.The l a i l l a p p a r e n t l y c e a s e d t o f u n c t i o n i n t h e 1 0 7 0 ' s and h a s 



( < 2. 

•••• • • . O O : : 
•'since fallen into decay. The r'.v.na.ins or tne mxll l.Le appro:'.!" 
inatoly at the center of Sec. 12. They should be avoided by â ny 
further exploration work in the area. 

C : Cultural ?.eso'.;rce Locales Adjacent to the Pec:onnainsa!ice A7:ea 

'^^^ 

:• Locale 6_. Sand Springs Pony rkxpross Station, TIGN, R32E, 
S e c . 5. • .^ Pony Express station v/as locaco;d iit Sand 5;jrings in 
the early IS Go's. The site is marked by a Nevada Centennial 
Historic Marker. Earlier, in 1359, James Simpson, leading a. 
• .Federa.l exoloring expedition, passed through the area £ind named 
. the,spring'"Alkali Spring" (Mordy and McCaughey 1953:17). 

. V-* 

.•; •..•'V;;The approximate' route, of the Pony Express trail from Sand 
'•'Springs westward to the Carson Sink Pony Eicpress stnt.ion (in 
;Seci.'"l, TIGN, R23E) does cross the reconnaissance area (see-
.attached laao) , but neither station is within^tbie reconnaissance 
•areai:r:( Mordy'and McGaughey 19^3:237). \ . T .• .:•• ' •.•' • 

>. • ^ -J 

•• J-~-X'J / ^ 

...';v-"î-;î.;L'ocale 5. • Jircheological site, T15N, R32S, Sec. 5. KS of 
•Sanid Spring~Pcny Express station is an archeologicai.-site, . 
2.6CH303. The site consists of a lithic scatter, ££_.'100 m on a 

-knoll overlooking the m.ud flats to tne v^est. No collections were •". 
p.ad&,' but the site has bee.n reported to the Bureau o.f Land Manage-
laent.-and the Nevada Archeologicai Survey, .^gain, the site lies ' 
'outside, but adjacent to, the. reconnaissance area. • • • 

. . ^ ' ^ t J • . . . • 
• : • ; > • > . • • • . • • • . • • • ^ - . • . . . • • • • 

••̂ ;̂r Locale 6. Salt VJells, TTJ>', R30S, Sec. 35. -Ear.ly literature • 
reported an Indian campsite, at Salt VTells. A salt refinery was 
built'.at Salt. V.'ells in 1853, • and between that dace and 1370, up 
to.';250 tons of salt per month v/ere shipped to Vlrgini£i City fn.r 
use.-in .the . silver m.ills.- 'After 1370 salt production declined 
.drastically, although soma borax was produced, for severfil'.years 
thereafter (Mordy and ^:cCaughey 1953:17). - ; •" v. ...-.• .v.:'; •'• <• 

D.'.;;;".'Conclusions and Recommendations • •' ' •.' •'.• .'; •.'••••.•'••.' • . : • / 

S. Adv.lsory .-.•••.'•(•Under c r i t e r i a s e t f o r t h i n S e c t i o n 3C0.10 of t h e U. 
C o u n c i l cn H i s t o r i c P r e s e r v a t i o n P r o c e d u r e s f o r t h e P r o t - e c t i o n 
o f . - . i l i s t o r i c and C u l t u r a l P r o p e . r t i e 3 
a r e ' -made : . . • . . 

ne j:oixo-.-/.in.c recommence. Lons 

'.xl'l'-'-X. L o c a l e s 1 and 2 w i t h i n t h e r e c o n n a i s s a n c e a r e a f i p p a r e n t l y 
•do ...not q u a l i f y f o r .nominat ion t o t h e N a t i o n a l R e g i s t e r of H i s 
t o r i c .P l i tces and no f u r t h e r m i t i g a t i o n , m.easures a\re reccm.mended. 

:V.y\_2.' L o c a l e -3, S a l t Mi l l , ' : ' does a p p e a r ' t o q u a l i f y f o r nomina-
. . t i o n t o t h e R e g i s t e r and s h o u l d be a v o i d e d d u r i n g any futuurc v;ork 
'iri ' t l ie a r e a . - ' v . . •• ". '•. ' . . : •. ' 

• ; -3 . -Since t h e e x a c t r o u t e of t h e ' P o n y .Express t r a i l a c r o s s 
t h e . ' r e c o n n a i s s a n c e a r e a i s n o t kno'.v'n, c a r e s h o u l d be t a k e n t o 

W . • . « . • ; • • . . 

. . ' . • > • ; ' 
• 'r.'.'. . • . ' ' • ' » 

• • . . . • • • . . ' . • ::-'-VC:.-V;A 

• * • * • • • 

• - . . . 1 
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avc-id :n;d p r o t e c t any ov-idencei; oc t h e t r a x i -..'aJLCh :.ni.gi<.L be 
c i i counLered du r in ; ; sub: ;equent co .ns t rucLioe o'/r dev:.'lop:;u;:LL. 

4l' L o c a l e s 3-6 a l l appea r t o q u a l i f y f o r n o m i n a t i o n to tl 
R e g i s t e r . i 'ov/ever, they a l l l i e o u t s i d e , a l t h o u g h a d j a c r - i t t-
t h e reco.nnci isnance a r e a . . Care s h o u l d be t a k e n t o a v o i d .ih-.-se 
l o c c i l e s . 

Based on t h e f o r e g o i n g c o n s i d e r a t i o n s , we reconim.end con
d i t i o n a l c l e a r a n c e t o p roceed 'v/ith t h e p r o j e c t ; t h e c o n d i t i o n 
b e i n g t o a v o i d t h e S a l t M i l l l o c a l e and t o n o t i f y t'ne D e s e r t 
R e s e a r c h I n s t i t u t e D i v i s i o n of. t 'ne. Nevada A r c h e o l o g i c a i . Serve 
i f , any -other • s i g n s o f " n i s t o r i c o r p r e h i s t o r i c h a b i t a t i o n a r e 
l o c a t e d d u r i n g the . i n i t i a l o r s u b s e q u e n t s t a g e s of c o n s t r u c t i 
and develoom.ent w i t h i n t h e l e a s e a r e a . 

Re fe rence C i t e d 

Mordy, B . D . , and D.L. McCaug'ney 
196S Nevada iri; Leal Sites. Reno: DeS; Research In

stitute. 

Signed: L)6̂ t & C^_.X 
Don D. Fowler 
Director, DRI. .Division 
Nevada Archeologicai Survi 
10 November 19 75 
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March 1980 

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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Anadarko Production Co. 
Proposed Plan of Operation 

United States Geothermal Lease 
Serial Nos.: . 

N-8355, 8357, 8359, 8360, 8362, 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 exploratory wells will be selected from eleven 

potential well locations shown on the topographic map designated 

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

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

The map shows the Lease boundaries, the tonographic 

features and the drainage patterns of the land. 

The lease is accessed from highway 50. From Salt 

• 1 -
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Weils, 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. 

Tentative alignments of the access roads are shô m̂ 

in Exhibit A. 

The locations of the proposed well sites are as follows 

LOCATION OF PROPOSED EXPLORATORY -̂JELLS 

WELL NO. 

77-25 

44-36 

21-36 

47-36 

72-36 

86-36 

55-35 

72-35 

88-35 

31-2 

85-35 

SEC., T., R. 

25-17N-30E 

36-17N-30E 

36-17N-30E 

36-17N-30E' 

36-17N-30E 

36-17N-30E 

35-17N-30E 

35-17N-30E 

35-17N- 30E 

2-16N-30E 

35-17N-30E 

Fr SE 

Fr Nl-J 

Fr NW 

Fr SW 

FrNE 

Fr SE 

Fr SE 

Fr NE 

Fr SE 

Fr m 
Fr SE 

LOCATION 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

Cor 

1,250'N 

1,950'S 

300'S 

900'N 

1,000'S 

1,950'N 

2,250'N 

900'S 

300'N 

300'S 

2,500'N 

950'W 

2,400'E 

1,300'E 

2,400'E 

950'W 

600'W 

2.250'W 

1,200'W 

300'W 

1,900'E 

250'W 

- ^ 

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 m.arks. Existing bench marks or section corners will 

be located and used for elevation and location control of ' 

each well. Additional bench marks will be established to 

-2-
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provide the required location control of each vjell in accor

dance with the recommenda'tions 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 feature's are present in the 

area. Generally, the Simpson Pass slopes drain into the 

Alkali Flat depression to 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 vrith wide varia

tions in temperature. 

The annual rainfall ranges from four to eight 

inches. 

2. Air Quality 

The air quality of the area ia assumed to be good. 

• ' -3-
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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 Station. 

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 setting 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 

-4-
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and investigation of the Simpson Pass Area (see reference 2) 

revealed several archaeological • sites vzithin 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: 

RECORDED SITES IN THE SIMPSON PASS AREA 

Site No. 
(Exhibit A) 

3 

4 

5 

6 

Site' 
Designation 
(Reference 2) 

26Ch482 

26Ch483 

26Ch587 

26Ch588 

26Ch589 

26Ch595 

26Ch596 

26Ch598 

Description 

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 

Preservation 

if possible 

mandatory 

if possible 

if possible 

if possible 

mandatory 

mandatory 

mandatory 

D. PROPOSED DEVELOPMENT 

1. Scope 

In order to develop the required information 

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-
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the area. They represent the projected wells required to 

develop the geothermal resource. 

Initially, two 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 

exploratoT>y wells may be required prior to obtaining three 

productive wells•and assesing the geothermal resources 

of the area. 

2. Source of Construction Materials 

The development of the drilling locations and 

access roads will not require the transportation or 

exportation of soil. All construction 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 equipm.ent. 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 x̂ /ill also 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. Construction 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 V7ill 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. 
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Engineered cut slopes on the sandy material 
will be no steeper than 2 horizontal to 
1 vertical. 

- . Engineered fill slopes shall not be steeper 
than 3 horizontal to 1 vertical. 

Maximum road grades shall not exceed 157o. 

Roads shall not 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. 

Tlje 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 tem.porary buildings 

or trailers located within each drill site. 

Personnel required for the drilling operations 

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 shomi in Exhibit 

B. 
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F. LOGGING AND TESTING PROGRAM 

!• Logging 

Drilled holes V7ill be logged by a geologist from 

surface to total depth. 

Electric vjireline logs will also be run from total 

depth to the shoe of the condvictor pipe as may be indicated. 

2. Testing 

Tests to evaluate the temperature, fluid content; 

and composition, porosity, permeability, and production 

potential will be performed during .the drilliiig 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 aiid condensate produced. 

If, upon chemical analysis, it is determined 

that the fluid contents will not be detrimental to the 

envirormient 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 approval to dispose such fluids generated dur-ing 

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 perfonned 

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 CONSIDERATIONS 

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 vjas 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 P:AR #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 of 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 archaeological sites indentified by these studies. 

2, Sensitive Areas 

Any specific archaeological site that is pos

tulated in the proximity of the proposed access roads or 

drilling locations will be indentified and delineated in 

the field by an Archaeologist, If the site is found to be 

of significance, and is recomm.ended 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-
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-' • 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 problem. 

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 oil, 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 sum.p 

capacity within the three foot freeboard will be 1,2 M. gallons. 

The sump will be lined with a two foot thick 

impervious soil liner having a maximum permeability of 

1x10 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 

^ 
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at each sump will be allowed to evaporate. The remaining 

materials in the sump v.'ill then be mixed with native soils 

and covered with a minimum tv.'o 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 knovm 

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 knox«m 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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P a r t i c u l a t e generated during a i r d r i l l i n g . 
Pos 
dur 

sible hydrogen sulfide (H«S) emission 
ing drilling and testing. 

The dust generated during construction will be 

minimized by watering and by stabilization of surfaces with 

rock. 

Particulate generated during drilling V7ith 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 and will have a minimtmi 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 developm.ent 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 highv/ay 50 or by low flying aircraft 

from the Fallon Naval Air Station. 

In any event, noise fromi construction and drilling 

equipment v/ill 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 
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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 x-jill be worn by all construction 
and drilling personnel. 

Portable sanitary facilities will be provided 
through contracts V7ith commercial operators. 

Bottled drinking V7ater will be provided. 

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 imBiediate effort will be taken to shut-domi surface valves 

and blow-out preventer system. 

follows 

Other steps, as appropriate, will be taken as 

Arrange for transportation 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 X'/ith rig personnel. 

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

Report condition to the appropriate personnel. 

• < i i ^ 
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2. Accidental Spill Contingency Plan 

The proposed development lies in a gently sloping 

ground that drains into an extensive depression designated 

as Eightmile Flat. Any accidental spills, depending on 

their quantity ground slope and composition, will tend to 

percolate into the ground and to acciomulate oil 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 simps are open and are adequately 

sized to hold the volvmie necessarj' 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 locatioii. 

Shallow lost circulation channeling to 
surface, 

b. Lubricating or Fuel Oils and Petroletmi 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 equipm.ent, 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 

Contaminate water. 

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 Forem.an and advise 
him of the spill. " The Production Foreman 
V7ill in turn call out com.pany employees to 
man heavy equipment, regulate field pro
duction, or do other work as applicable 
for control and cleanup of spill. 

a. Specific ̂ Procedures 

For drilling muds (Contact Drilling Foreman) 

Repair sump or contain with dikes, Spread 
straw or hay to im.pede flow. Haul liquid 
to another sump or available tank or 
County approved disposal site. Dry and 
solidify other material, comiDact and 
bury solids v/here possible. 
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For petrcleu-m 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 operations, 

the hydrogen sulfide is quicklj- 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 occupational hazard, due to high 

concentrations of hydrogen sulfide, has been observed by 

any of the various Geothermal Developers, 

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 com.pressed air circulated in 
the drilling operation. 

Personnel will be instructed in the use of 

detection devices and appropriate protective measures. These 

procedures V7ill be posted in the dog house. 
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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 Personnel 

Local Personnel 

a. Eartlimoving Equipment and Water Trucks-

A & K 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 Automotive & Machine Shop 
745 E. Stillwater, Fallon 
Telephone: 423-2756 

Vacuum Truck Service 

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

Fallon 

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, Fallon 
Telephone: 423-3126 
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m. 
Hospitals 

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

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

Ambulances 

Ground - Emergency 

Air 

, dial 911 or Naval Air 
StationT23-2410 

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

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

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

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

Reno 

J. COLLECTION OF BASE 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 m.onitor 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 GEOTHERI-IAL DRILLING RIG SPECIFICATIONS 

DRAWJORKS : 

National 75CA Double Drtmi Dra\v'V7orks. 

ROTARY TABLE: 

National 27% MS Rotary Table 

POWER: 

Two Sets - CM Twin 6-110 Diesel Engines 
V7ith Allison Torqmatic Drive Converters (1200 hp) 

MAST: 

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

SUBSTRUCTURE: 
(with mats) 

• 26'6" high X 23' wide x 40' long. 

TRAVELING EQUIPMENT: 

Emsco 250 ton - 4 Sheave Traveling Block with Web Wilson 
Hydra-Hook Combination 
Oilv7ell 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 Tv7in Diesel Engines with Allison Torqmatic 
Drive Converters - . (600 hp) 

AUXILIARY PUMP: 

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

MUD SYSTEM: 

1048 Barrel Capacity Surface Equipment 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 PLA:?rS 
One - 150 KW G.E. Generator powered 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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r 
BOE: 

12-900 GK Hydril 
12-900 Double Shaffer 
12-900 Type D Spool 
80 gallon Hydril Accumulator with Nitrogen Bottles with 
remote elect?..'il contx'cl station 
Blowdown Manifold - (3" - 5000 psi) 

DRILL PIPE: 

4% O.D,, Grade E, 16,60 lb./ft., R-2 Drill pipe. 


