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Interested Parties 

Area Geothermal Supervisor 

Plan of Operation, Southland Royalty Company, Federal Leases 
N-8392, N-8395, N-8489, N-8491, N-9861, '"N^0706, N-11583, 
N-17283, N-17285, Dixie Valley KGRA, Pershing & Churchill 
Counties, NV 
Ref: 1760 (2403-Ola) N-8392 (POO for EA #111-8) 

Southland Royalty Company has submitted a Plan of Operation in accordance 
with 30 CFR 270.34 to drill 11 geothermal exploratory wells to depths of 
2590j^ meters (8500+̂  feet). A copy of the Plan of Operation is attached 
for your review and files. 

An Environmental Analysis (EA#lll-8) will be prepared by the Office of 
the Area Geothermal Supervisor for .the proposed action. You are invited 
to participiate in a field inspection to be conducted by Mr. Bernard Moroz, 
Reno, NV District Geothermal Supervisor, USGS, on June 8, 1978. Partic­
ipants are asked to meet at the Frenchman Cafe approximately 30 miles 
east of Fallon, NV, on U.S. 50 at 10:00 am. , 

Parties planning to attend should notify the Reno District Geothermal 
Supervisor by June 1, 1978 ((702)784-5676, FTS 470-5676). Those parties . 
responding will be notified in the.event of postponement or cancellation. 

All comments concerning the proposed action must be received no later 
than June 17, 1978 by: 

Area Geothermal Supervisor 
USGS, Conservation Division 
345 Middlefield Rd., MS92 
Menlo Park, CA 94025 
(415) 323-8111 X2848 FTS 467-2848 

We urge you to send written comments and suggestions and will appreciate 
hearing from you even if you are of the opinion that the existing regula­
tions, lease terms, and operational orders provide adequate environmental 
protection. All comments will be given-serious consideration in the • 
preparation of the environmental analysis and any subsequent conditions 
of approval. 
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The Area Geothermal Supervisor's Office does not send draft Environmental 
Analyses (EA's) to interested parties for review for work proposed by 
lessees under these circumstances. Certain parties, however, such as the 
surface managing agency, the lessee, GEAP, and USFWS will receive a copy 
of the completed EA. Other interested parties will hot receive a copy 
of the final 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 Geothermal Super­
visor 's Office, the Reno District Geothermal Supervisor's Office, the 
appropriate BLM District Manager's Office, the Nevada State Director, 
ELM, Office, and the U.S. Forest Service Offices, per the attached list. 

Enclosures 



INTER)-:: 
Southland Royalty Company 

Plan of Operation - 11-0500'+ Exploratory Wells 
Federal Lca-.jcu N-8392, 14-8395, N-0400, N-0491, N-r9061, 

• N-10706, N-11533, Nl72n3, N-17285 • 
• • Dixie Valley KGRA, 

Chruchill & Pershing Counties, NV 

USGS-Con.scrvation Division 
Conservation Manager, Western Region 
Attn: Environmental Staff-
345 Middlefield Road, MS 80 
Menlo Park, CA 9A025 
(415) 323-8111, Ext. 2093 
FTS: 467-2093 

District Geothermal Supervisor 
USGS - Conservation Division 
Kletzke Plaza, Bldg. D, Suite 137 . 
4600 Kietzke Lane 
.Reno, Nevada , 89502 
Attn: Bernie Moroz 
(702) 784-5676 
FTS: 470-5676 

U.S. Bureau of Land Management 
Carson City District Manager 
Attn: Don Pomi 
1050 E. William Street, Suite 335 
Carson City, NV 89701 
(702)882-1631 
FTS: 470-5911 ask for 882-1631 

U.S. Bureau of Land Management 
Geothermal Specialist 
Attn: Ted Holland 
Denver Federal Center, Bldg. 50 (D-310) 
Denver, CO 80225 
(303) 234-5098 
FTS: 234-5098 

USGS-Conservation Division 
Area Geologist, Pacific.Area 
Attn: Henry Cullins 
345 Middlefield Road, MS 80 -
Menlo Park, CA 94025 
(415) 323-8111, Ext. 2053., 
FTS: 467--.2053 

Geothermal Environmental Advisory Panel 
Attn: Max Crittenden 
345 Middlefield Road, MS 75 
Menlo Park, CA 94025 ' 
(415) 323-8111, Ext. 2317 
FTS: 467- 2317 

U.S. Fish and V7ildlife Service 
Office of Biological Services 
Geothermal Advisor, Region 1 
Attn: L.A. Mehrhoff 
4620 Overland Road, Room 210 
Boise, ID. 83705 
(208) 834-1931 
FTS: 554r-1931 

U.S. Bureau of Land Management 
Nevada State Director 
Federal Bldg., Room 3008 
300 Booth Street 
Reno, OT 89502 
(702) 784-5451 
FTS: 598-5451 

U.S. Bureau of Land Management 
Uinncmucca District Manager . 
Attn: Chester Conard 
P.O. Box 71 
Winnemucca, NV 89445 
(702) 623-3676 
FTS: 470-5423 

U.S. Fish and Wildlife Service 
Attn: Felix Smith 
2800 Cottage Way, Room E-2727 
Sacramento, CA 95825 
(916) 484-4731 
FTS: 468-4731 

U.S. Bureau of Reclamation 
Attn: Lloyd Osbourne 
P.O. Box 640 
Carson City, NV 89701 
(702) 882-3436 



Planning Director, Pershing County 
Attn: K.L. Spencer 
Route 1, Box JlrrU 
Lovelock, NV 89419. 
(702) 273-2636 

Phillips Petroleum Company 
Attn: R. T. Forest 
Energy Minerals Division 
P.O. Box 10566 
Reno, NV 89510 
(702) 786-2273 , 

Phillips Petroleum Company 
Attn: R.L. Wright 
P.O, Box 752 ' ' 
Del Mar,-.CA.. 92014 
(714) 755-0131 

San Diego Gas & Electric Co. 
Attn: Larry Grogan/J,M. Nugent 
P.O. Box 1831 
San Diego, CA 92112 
(714) 232-4252, Ext. 1715/1903 

Sunoco Energy Development Co. 
Attn: C T . Clark, Jr. 
12700 Park Central PI., Suite 1500 
Dallas, TX 75251 
(214) 233-2600, E.xt. 515 

Mr. Clyde E. Kulin 
2207 Carroll St., Apt. 3 
Oakland, CA 94606 
(415) 451-3714 

GeothermEx, Inc. 
Attn: James B. Koenig 
901 Mendocino Ave. 
Berkeley, CA 94707 
(415) 524-9242 

Getty Oil Company 
Attn: Dan W. Sparks 
P.O. Box 5237 • 
Bakersfield, CA 93308 
(805) 399-2961 

Chevi-on USA, Inc. 
Attn: J.G. Turner 
P.O. Box 3722 
San Francisco, CA 94119 
(415) 894-2726 

Gulf Mineral Resources Co. 
Exploration Department 
Attn:. Glen E. Campbell 
1720 South Bellaire Street 
Denver, CO 80222 . 
(303) 758-1700 

Shell Oil Company 
Attn: F.W. Nantker 
196 South Fir Street 
Ventura, CA 93001 
(805) 643-2751 

Republic Geothermal, Inc. 
Attn: Dv;iglit Carey 
P.O. Box 3388 
Santa Fe Springs, CA 90670 
(213) 945-3661 

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

Republic Geotliermal, Inc. 
Attn:. Jim Slieidcnberger 
2544 Cleveland Ave. 
Santa Rosa, CA 95401 
(707). 527-7755 

Lawrence Livermore Laboratory 
Attn: Dave Snoeberger 
Box SOS, Mail Code L-523 
Livonnore, CA 94550 
(415) 447-1100 
FTS: 457-5501 

Exploration Geologists of Nevada 
Attn: Ralph D. 
P.O. Box 3043 
Reno, NV 89505 
(702) 972-6791 
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Geothermal Power Corporation 
Attn: Frank G. Metcalfe 
P.O. Box 1186 
Novato, CA 94947 
(415) 897-7833 

ICF, Inc. 
Attiv: Doug Fried 
1990 M Street, NW 
V.'ashington, D.C. 20036 
(202) 785-3440 

Union Oil Company of California 
Geothermal Division 
Attn: Neil J. Stefanides 
Union Oil Center, Box 7600 
Los Angeles, CA 90051 . . " 
(213) 486-7740 

Dresser Industries 
Mi\GC0BAR D i v i s i o n 
A t t n : Jim Fox 
475 17th Street, Suite 1600 
Denver, CO 80202 ' 

Occidental Geothermal, Inc. 
Attn: B.J, Wyant 
5000 Stockdale Highway 
Bakersfield, CA 93309 
(805) 327-7351 

AiIAX Exploration 
Attn: Larry Hall 
4704 Harlan Street 
Denver, CO 80212 
(303) 433-6151 

Thermal Power Company 
Attn: K,R. Davis 
601 California Street 
San Francisco, CA 94108 
(415) 981-5700 

Energy and Natural Resources Consultants 
Attn: Richard Jodry 
P.O. Box 941 
Richardson, Texas 75080 
(214) 238-9554-

Univ. of Utah Research Institute 
Attn: Phillip Wright 
391 Chipeta Way 
Salt Lake City, UT .84108 
(801) 581-5226 

Anadnrko Production Company 
Attn: John Syptak 
P.O. Box 1330 
Houston, Texas 77001 
(71-̂ ^ 526-5421 

Hydro-Search, Inc. 
Attn: Virgil Wilhite 
333 Flint St. 
Reno, NV 89501 
(702) 322-4173 

Mr. Jack McNamara 
Law Center, Room 422 
University of Southern California 
Los Angeles, CA 90007 
(213) 741-7569 

Magma Pov.'er Company 
Attn: Richard Foss 
631 S. Witmer Street 
Los Angeles, CA 90017 
(213) 483-2285 

Magma Electric Company 
Attn: Tom Hinrichs 
P.O. Box 2082 
Escondido, CA 92025 
(714) 743-7008 

Aminoil USA, Inc. 
P.O. Box 11279 
Santa Roxa> CA 95406 
(707) 527-5333 

Geothermal Resources Council 
Attn: Mr. David Anderson 
P.O. Box 1033 
Davis, CA 95616 
(916) 758-2360 



V.S . Department of Energy 
Nevada Operations Office 
Attn: J.O. Ciiir.mings 
P.O. Box 14100 
Las Vegas, NV 89114 
(702) 734-3591 
FTS: 598-3591 

U.S. Department of Energy 
Div. of Geothermal Energy, 3rd Floor 
Attn: Jack Sailsburg 
20 Massachusettes Ave. IW 
V/ashington, D.C. 20545 
(202) 376-4914 
FTS: 376-4914 

U.S. Environmental Protection Agency: 
EnvironinGntal Monitoring and Support 
Attn: Michael O'Connel 
P.O. Box 15027 
Las Vegas, NV 89114 
(702) 736-2969 
FTS: 595-2969 

State of Nevada 
Department of Energy 
1050 E. William, Suite 405 
Carson City, NV S9701 
(702) 885-5157 

State of Nevada 
Department of Human Resources 
Capitol Complex 
1209 Johnson Street 
Carson City, NV 89710 
(702) 885-4730 

State of Nevada 
Division of Water Resources 
Attn: Roland Westergard 
201 S. Fall Street, Capitol Complex 
Carson City, NV''-''S9710 
(702) 885-4380 

State of Nevada 
Environmental Protection Services 
Attn: Wendell McCurry/Vcrn Koss 
201 S. Fall St., Capitol Complex 
Carr.on City, MV 89710 
(702) 885-4670 

S t a t e of Nevada 
Nevada Dent, of l^ish & Game 
A t t n : Dale I.ockliard 
P.O. Box.10678 
Reno, NV 89510 
(702) 784-6214 

State of Nevada 
Nevada Dept- of Fisli & Game 
Attn: Ray Corlett, Regional Manager 
380 West B Street . 
Fallon, NV 89406 
(702) 423-3171 

State of Nevada 
Nevada State Museum 
Attn: Mary Rusco, Archaeologist 
600 N. Carson Street 
Carson City, NV 89 701 
(702) 8S5-4S10 

State of Nevada 
Div. of Historic Preservation S. 

Archeology 
Attn: Kimbcrly Wood, SHPO 
201 South Fall St. Capitol Complex 
Carson City, NV 89701 
(702) 085-5138 

State of Nevada 
Planning Coordinator 
Atton: Bruce Arkell 
Capitol Plaza 
Car.'̂ on City, N'cvnda 89701 
(702) 885-4865 

State of Nevada 
Divi;-.ion of State Lands 
201 S. Fall Street, Capitol Complex 
Room 338 
Car:-.on City, NV 89710 
(702) 885-4363 

Churcliill County Commissioner 
Attn: Bealc i:. "Ship" Cann, Cliairmai 
Churchill County Courthouse 
Fallon, NV 89406 
(702) 423-4092 



VTN ' 
Attn: Mr. Dick Hallctt 
2301 Campus Dr. 
P.O. Box C-19529 
Irvine, CA 92713 
(714) 833-2450 

GcothenTial Services, Inc. 
Attn: Steve Quiett 
10072 Willow Creek Road 
San Diego, CA 92131 
(714) 566-4520 

Earth Science Laboratory 
Attn: Phillip M. VJright 
University of Utah Research Institute 
Research Park ._ • . 
391 Chipeta Way . 
Salt Lake City, UT 84108 
(801) 581-5226 . 

Mr. Warren M. Woodward 
125'Drew Drive 
Reno, NV 89502 
(702) 825-3079 . 

Southland Royalty CompaAy-
1600 First National Building 
Fort Worth, OJX 76102 
(817) 336-9801 . 

Republic Geothermal, Inc. 
Attn: Dwight Carey 
P.O. Box 3388 
Santa Fe Springs, CA 90670 
(213) 94_5-3661 

Republic Geothermal, Inc. 
Attn: Jim Sheidenberger 
2544 Cleveland Ave. 
Santa Rosa, Ca 95401 
(707) 527-7755 

bcc: Reading File 101-02 
Subject File 1760 N-8392 POO for EA jflll-8 

^ENV - Dave Fach 
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Plan of Operations 
per CFR 270;3^i 

The plan is to drill eleven exploratory wells in Dixie Valley, 
Nevada, to a depth of up to 8,500 feet each. 

a) The locations to the nearest quarter section are shown 
on the attached map. A schematic of the general layout 
of mud tanks, pits, racks, etc. is included with the 
drilling plan. After on site review with the BLM area 
representative the exact locations will be,staked and 
surveyed and the exact orientation of pits, tanks, etc. 
will be provided for each'wel 1̂  location. 

b) Existing and planned access roads are shown on the 
enclosed map. 

c) Location and source of water supply and road building 
materials are addressed in the drilling plans. 

d) The camp will be established to take advantage of 
existing concrete pads at the Dixie Site (see enclosed 
map) . 

e) There are no other areas of potential surface distrubance. 

f) The topographic features and drainage, patterns are 
evident on the enclosed map. . 

g) Methods of disposing of waste materials are discussed 
in the environmental section and drilling plans . (attached) 

h) Methods used to protect the environment are discussed in 
the environmental section (attached), 

i) This is hopefully covered in the attached material, but 
the operator will be happy to provide any other in­
formation requested by the Supervisor. 

j) Monthly progress reports will be provided in writing. 
Daily calls will be made to the District Supervisor to 
advise of well status, plans to test blowout preventers or 
cement jobs, or other pertinent information. 

k) The operator anticipates a significant lag between the 
completion of exploratory wells and installation of 
production equipment. The operator therefore considers it 
premature to monitor for baseline environmental data prior 
to the determanation that there is, in fact, a commercially 
viable resource in Dixie Valley, Nevada. 



Plugging and Abandonment Procedure 

In the even this v̂ ell is a dry hole, or when this well is 
depleted, the following procedure will be followed: 

1. Run drill pipe with 7 5/8" bit and clean out to 8500'. 

2. Run drill pipe with retainer, set retainer at 7900', fill 
hole section 7900' - 8500' with 190 sacks cement, pull out of re­
tainer, spot 32 sacks cement in easing., filling casing from 7900' 
to 7800'. Wait on .cement 8 hours, test, plug by setting drill pipe 
weight of 15,000 pounds on top of plug. 

3. Fill hole from 78OO' to ground level with 9.5# drilling mud, 

k. Set lA sack cement plug at 6' to... 50.' 

5. Cut off 20", 16", and 8 5/8" casing 6' below ground level, 
weld on a steel plate 20" in diameter and fill cellar. 

6. Restore the well site to the satisfactions of the Bureau 
of Land Management personnel. 



Drilling and Completion Procedure (in brief) 

V. Drill 2'i" hole to 50', run 20" .casing, cement 0' to 50'. 

2. Drill 18 5/8" hole to 1300', run 16" casing, cement 0' to 
1300', install casing head and blowout preventers. 

3. Drill 10 5/8" hole to.3,000', if lost circulation occurs, 
ream hole to 13 J / k " , run \ \ 3 / k " casing, cement 0' to 

. 1300'. 

h. Drill 10-5/8" hole to 8,000', run 8 5/8" casing, cement 0' 
to 8,000'. 

5. Drill 7 5/8" hole from 8,000' to 8,500', fil1 hole with water, 
lay dov/n drill pipe, remove blov̂ /out preventers, move off 
rotary rig. 



Drilling and Completion Procedure (in detail) -

1. Move in and rig up rotary. tools. Drill 2̂ 1" hole to 50' using 

a fresh water gel mud. Run 20" '94# H-hO casing to 50' and cement 

with 96 sacks. If cement fails to circulate or faMs down the annulus 

after cementing, wait on cement 8 hours, run 1" pipe into the annulus 

to top of cement and recement through the 1" pipe, bringing the top 

of cement to ground level. Wait oh cement 12 hours 

In -as much as Southland Royalty Company has drilled four geothermal 

test wells in this, immediate area to depths below 1300', without 

encountering water, air, steam, oil or gas flows, we request that the 

requirement of a blowout preventer on this string of casing be 

waived, and that we be allowed to set surface casing before installing 

a blowout preventer. ., 

2. Drill 18 5/8" hole to 1300' using a fresh water gel mud. Run 

electric logs from 50' to I300'. Run 16" 75// K-55 casing to I3OO' 

and cement with 1225 sacks. If cement fails'to circulate orfaVls 

down the annulus after cementing, wait on cement 8 hours, run 1" 

pipe into the annulus to top of cement and 'recement through the 1" 

pipe, bringing the top of cement to ground- level. Wait on cement 

12 hours. 

Install a 16" 2000 psi working pressure casing head with 2 - 2" side 

outlets on the 16" casing at ground level. Install a 2" 2000 psi 

working pressure valve on one casing head outlet, then connect 

the valve to the mud pump and use this opening as a kill line if 

needed. Install 2 - 2" 2000. psi working pressure valves in series on 

the other casing head outlet, then connect these valves to the mud 

pits for use as a blowdown 1ine if needed, Instal1 a 16" 2000 psi 

working pressure drilling spool with 2 - 2" side outlets on the 16" 

casing head. Install a 2" 2000 psi working pressure valve on one . 

1 



dri11ing spool outlet, then connect the valve to the mud pump and use 

this opening as a fillup line. Install a 2" 2000 psi working pressure 

valve to the other dri11ing spool outlet, this valve wi11 be retained 

for reserve use. Install a manual and remotely controlled hydraulleally 

operated double ram blowout preventer rated at 2000 psi working pressure 

on the 16" drilling spool. Install an expansion-type blowout preventer 

rated at 2000 psi working pressure on the 16" double ram blowout preventer 

All of this well head equipment will have a bore larger than ] k " 

ih order to allow passage of 13 3/^" drilling tools. After nippling 

up this equipment, test the blowout preventers, valves and casing to 

2000 psi. The blowout, preventers wj11 be pressure tested not less 

than once each week, alternating the control stations. The blov;out 

preventers A'/i 11 be tested for operating abi 1 i ty not less than once 

each day. Prior to dri 11 ing out cement, the dri11 string wi11 be 

equipped with a kelly cock installed between the kelly and the swivel. 

A full opening drill string safety .yalve^.wil 1 be kept on the rig 

floor and ready for use at all times. 

3. Drill 10 5/8" hole to 3000' or through volcanic: beds using a 

9-5 pound per gallon fresh water based gel-chemical mud. If no lost 

circulation zones have been encountered, continue dri11ing 10 5/8" 

hole to 5000'. If severe lost ci^rculation occurs while drilling the 

1300' - 3000' interval, ream the hole to 13 3/h 'X run electric logs, 

run 11 3 / h " 5^# K-55 casing to 3000' and cement with 1700 sacks. 

If cement fails to circulate or falls down the. annulus after cementing 

wait on cement 8 hours, run I".pipe into the annulus to top of cement 

and recement through the 1" pipe, bringing the top of cement to 

ground level. Walt on cement 12 hours. 

Install 11 3/^" X 16" casing slips and packing in the 16" casing head. 

Install a 16" x 16" 2000 psi working pressure casing spool with 2" s:ide 

outlets on the 16" casing head. Install a 2" 2000 psi working pressure 

valve on one casing spool outlet, then connect the valve to the mud 

pump and use this opening as a kill line if needed. 

- 2 -



Install 2 - 2" 2000 psi working pressure, valves in series in the other 

casing spool outlet, then connect these valves to the mud pits for 

use on a blp.wdown, line if needed. Install a 16", 2000 psi working 

pressure drilling spool with 2 - 2 " side outlets on the 16" casing spool. 

Install a 2" 2000 psi working-pressure valve on one drilling spool 

outlet, then connect the valve to the mud pump and use this, opening 

as a fillup line. Install a 2" 2000 psi working pressure valve on 

the other drilling spobV outlet; this valve will be retained for 

reserve use. Install a manuâ l and remotely controlled hydraul 1 ical ly -

operated double ram blowout preventer rated at 2000 psi working pre­

ssure on the 16" drilling spool. Install an expansion - type blowout 

preventer rated at 2000 psi working pressure on the 16" double ram 

blowout preventer. All of this equipment will have a bore larger than 

10 3/^" in order to allow passage of 10 5/8" drilling tools. 

After nippling up this equipment, test the blowout preventers, valves 

and casing to 2000 psi. The blowout preventer will be pressure tested 

not less than once each week,, alternating the control stations. The 

blowout preventer will be tested for operating ability not less than 

once each day. Prior to drilling out cement, the drill string will 

be equipped with a kelly cock installed between the kelly and the 

swivel, A ful 1. open ing drill string safety valve wMl be kept on 

the rig floor and ready for use at all.time. 

h. Drill 10 5/8" hole to 8000' using a 9.5 pound per gallon fresh \-jater 

based gel-chemical mud. Run electric logs. Run 8 5/8" 36# Buttress 

casing to 8000' and cement with 2100 sacks of a high temperature 

admix cement. This casing string will be composed of 6000' of 

36# K-55 casing (top portion) and 2000 of 36// N-80 casing (bottom portion). 

Cementing will be accomplished by running drill pipe inside the casing 

to a stab-in float collar positioned one Joint above the casing guide-

shoe and pumping cement through the drill pipe and up the annulus 

outside the 8 5/8" casing to the surface. 

- 3 -
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A wiper plug VJII1 then be pumped through the drill pipe. In the 

event circulation Is lost while cementing and cement does not reach 

ground level, a wiper plug will be pumped through the drill pipe, . 

the drill pipe pulled, a temperature survey will be run to locate 

the cement top, the-casIng wi11 be perforated at the cement top, 

a cement retainer will be placed above the perforations and the casing 

will be again cemented. If necessary, this process will be repeated 

until a continuous column of cement exists from ground level to the 

casing shoe. After waiting on cement 12 hours, all retainers placed 

in the casing will be drilled out and the perforations tested to 

2000 psi to assure the perforations are well cemented. 

5. Drill 7 5/8" hole to 8500' using a 9.5 pound per gallon, fresh 

water based chemical mud. Run electric logs. Run a drill stem test 

if feasible, setting packers In 8 5/8" casing. Displace mud in 

hole with fresh water. Lay down drill pipe. Shut in well at 10" master 

valve. Remove rotating head, expansion type blowout preventer, 

double ram blowout preventer, dri11 Ing spool and all mud lines. 

Install a second 10" 2000 psi working pressure valve to be used as 

a production valve. Move off the rotary drilling rig. Allow well 

to flow fresh water to pits. Begin production testing for p.ressure, 

volume, temperature and quality. 

6. In the event severe lost circulation occurs vvhile dri11ing the 

hole section 3000' to 8000' and it Is necessary to case off these 

lost circulation zones, an 8 5/8" 36# N-80 liner will be- run and 

cemented from 2700' to setting depth, then 7 5/8" hole wi11 be 

drilled to 8000' where a string of 7" 23# N-8o Buttress casing will 

be run and cemented, using the techniques described In step h above. 

The hole section 8000' - 85OO' wi11 then be dri1 led with a 6" bit 

and the completion technique described in step 5 above will be applied. 

- ^ -



In addition to drilling and complet-lon procedure: 

1. Condition holevand mud before pulling drill pipe to change 

bits, log or run casing. : 

2. Keep hole full while pulling dri11 pipe. 

3. Check mud qualities daily, keep mud testing equipment, on, location 

at al1 times. 

k . Equipment pits v̂ /ith a high-low level. lndi.ca,.tor but both visual 

and audial warning devices.: 

5. Equip mud system with a degasser and desilter. 

6. Equip mud system v/Ith temperature monitors to read and , record 

mud temperatures going into and coming out of hole at intervals 

of 30' or less. 

7. A hydrogen sulfide indicator and' alarm; v/M 1 be Instal led on 

the rig floor vvhi le dri 111ng from 1300' to T.D, 

8. A member of the rig crew or the tool pusher wi11 monitor activity 

on the rig floor at al1 times while dri11 Ing and completing this 

we 11. 

9. Weight material of quantity needed to raise the; weight of the mud 

system 2 pounds per gallon will be maintained at the well site 

while drilling the interval 1300' -8500'. 

10. Deviation surveys will be made at Intervals; of 500 feet or less, 

11. In addition to blowout preventer specifications listed in the 

drilling procedure, the following procedures will be observed: 

- 3 "7. 



A. Packing elements and ram rubbers v/Ill be of high temperature 

resistant materials. 

B. The hydraulic actuators for opening and" closing the ram type 

and expansion type blowout preventers v;il1 be located at the 

drillers station and at a point on ground level 50' or more 

from the well bore. . 

C. The blowdown line connecting the well head and the mud 

pits will be equipped with steel or ceramic chores and valves. 

The .1ine wi11 be anchored at al1 bends and at the end. 

D. A blovjout prevention drill will be conducted weekly for each 

drilling crew. During this drill, the expansion-type blowout 

preventer and pipe rams will be: operated, using both control 

station actuators.. All crew personnel will participate in 

these drills. The result of these drilis wi11 be entered 

in the drillers log book. Flange bolts will be inspected, 

for tightness as a part of this drill. 

E. Blind rams in blowout preventers will be checked for operation 

or each trip. 

F. The expansion-type blowout preventer and pipe ram elements 

of ram type blowout preventers will be checked daily for 

operation. 
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Casing Design Safety Factors: 

20" 9̂ //, set at 50', using 9.5/' maximum mud weight 
Collapse REQ= 25 Rating =520 SF=20.8 
Tension REQ = ^700 Rating = 487,000 SF = 103.6 
Burst REQ. = 25 Rating =1^00 SF = 56.0 

16" 75#, set at 1300', using 9.5# maximum mud weight 
Collapse REO =6^42 Rating = 1020 SF = 1'.6 
Ten'slon REQ = 97,500 Rating = 662,000. SF = 6.8 
Burst REQ = 642 Rating = 2400- SF = 3-7 

11 3/4" 54#, set at 3000', using 9.5# maximum mud weight 
Collapse REQ = 1482 Rating = 2280 SF = 1.5 
Tension REQ = 162,000 Rating =593,000 SF = 3.7 
Burst REQ .= 1482 Rating = 3300 SF = 2.2 

8 5/8" 36# N-80 Buttress 6OOO' to 8OOO', using 9.5/' maximum mud weight 
Collapse REQ .= 3952 Rating = 4270 SFI.08: . 
Tension REQ = 72,000 Rating = 1,034,000 SF 14,36 
Burst REQ = 3952 Rating =5900 SF 1,49. 

8 5/8" 36# K-55 Buttress 0' - 6OOO', using 9-5 # maximum mud v.'eight 
Collapse REQ.= 2964 Rating = 3420 SF = 1.15 
Tension REQ = 288,000 Rating = 981,000 SF = 3-40 
Burst REQ = 2964 Rating = 4100 SF = I.38 

7" 23# N-80 Buttress 0' -8OOO', using 9..5# maximum mud vyelght 
Collapse REQ =3952 Rating = 407'0 SF = 1.03 
Tension REQ = 184,000 Rating = 666,OOO' SF = 3.62 
Burst REQ = 3952 Rating = 580O SF = 1.46 
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BLOWOUT PREVENTION PROGRAM 

As detailed in the Drilling and Completion, Procedure our blowout 

prevention program consists of three phases: blowout prevention 

containment devices (blowout preventers, rotating head and master 

gate), blowout warning, devices (pit level alarm, degasser, tem­

perature monitor), and blowout cpn.tirol drills for crew members. 

The containment devices, v/ill be equipped with high temperature 

resistant packing elements and ram rubbers. All of the containment 

devices used will be rated and tested to 2000 psi. All of the 

containment devices V-JI 1 1 be Installed and used above ground level 

so that any leaks wll1 be visible and accessible for repair. As 

outlined in the Drilling Procedure, blowout preventers wi11 be 

pressure tested vjhen installed; then pressure tested not less than 

once each week; and again pressure tested If any of the equipment 

is removed or if any seals are broken for any reason. The equipment 

will be tested for operating ability not less than once each day. 

The warning device in use on this well will consist of a pit level 

alarm rigged to actuate both an audio and visual warning in event the 

level of fluids in the mud pits increases or decreases. The warning 

device v/ill be located on the rig floor near the drillers station. 

In addition to mud level monitoring,, mud temperatures will be 

monitored and recorded, which willalso serve as a warning device as 

temperatures increase. 

Blowout control drills for crew members will be conducted not less 

than once each week and will consist of two phases: acquainting, 

every crew member with blowout prevention equipment and controls; and 

schooling drillers and tool pushers with kick control, techniques and 

calculations. Kick control procedures and worksheets for calculations 

will be maintained on the rig floor at all times after dri11ing surface 

hole. ^ 
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A blowout contingency plan in detail will also be placed in a 

conspicuous place near the rig floor and will concern actions 

to be taken after kick control procedures are begun. This plan will 

consist of three, main thrusts; containmnef of well fluids, in­

sulation of the public from danger and cleanup measures. 

The reserve pit built on the well site vnll at all times be capable 

of handling several thousand barrels of well fluids in addition to 

drilling fluids discarded as normal operating procedure. If this 

pit should prove to be inadequate for fluid containment, additional 

earthen pits will be made to hold we'l 1 "fluid-s. 

The access road to the well site wil-l ;b(2 equipped v;itb signs 

warning the general public of possible danger and advising unauthorized 

personnel to stay away from the wel1 site at all times. In the 

event a well kick occurs or high temperatures are encountered, the 

access road wi11 be blockaded to further restrict visitors. If 

any fluids are being produced by the well, either v/ater, steam or 

gas, the road will be blockaded and .manned to prevent entry.!.-by the 

general public. In the event gas., oil or corrosive waters are produced 

by the wel 1> and are being airborne away from the well site and access 

road to other public roadways, these roadways will be blockaded and 

manned to warn the general public of danger. 

In the event oil or corrosive water should be produced by this well, 

these fluids will be confined to the drill site and either transported 

to a disposal site or buried at the well site when the well site is 

restored. 



.• SCHEMATIC OF WELL HEAD AMD BLOWOUT PREVENTERS 

DRILLING PROCEDURE STEP 2 

2000// WP EXPANSIOM 
TYPE BLOWOUT PREVENTER 

2000/f WP DOUBLE 
RAM BLOWOUT PREVENTER 

-I 

RESERVE OUTLET 

2" 2000#WP VALVES 

TO MUD PITS' 
BLOWDOWN L.INE 

GROUND LEVEL 
20" SkflH-kO CASING 

CEMENT 

16" 75//K-55 CAS1NG„_. 

CEMENT 

16" 2000#WP DRILLING 
SPOOL 

TO HUD PUMP 
> FILL UP LINE 



SCHEMATIC OF WELL HEAD AND BLOWOUT PREVENTERS 

DRILLING PROCEDURE STEP 3(lf Necessary) 

2Q0QIIW EXPANSION 
TYPE BLOWOUT PREVENTER 

2000#WP DOUBLE 
RAM BLOWOUT PREVENTER 

-|> 

-> 

RESERVE OUTLET 

2" 2000i?WP VALVES 

TO MUD PITS _ 
BLOWDOWN LINE A 

GROUND LEVEL 
20" 9.'l#H-'(0 CASING 

CEMENT 

16" 75/'K.-55 CASING 

CEMENT 

n 3/V' 54//K-55 CASING 

CEMENT 

16" 2000#WP DRILLING 
.| SPOOL 

TO MUD PUMP FILLUP 
LINE 

TO MUD PUMP 
KILL LINE 

16" 2000#'WP CASING 
SPOOL 



2000 #WP ROTATING HEAD .} 

2000#WP EXPANSION TYPE BLOWOUT 
PREVENTER ' •• 

2000i'UP DOUBLE RAM BLOWOUT j 
PREVENTER 

SCHEMATIC OF WELL HEAD AND-

BLOWOUT PREVENTERS 

DRILLING PROCEDURE STEP f) 

2" 2000#WP VALVE 

2000//WP DRILLING SPOOL 

>T0 MUD PUMP FILLUP LINE 

-1 10" 2000,fUP MASTER VALVE 

TO MUD PITS 
BLOWDOWN LINE 

TO MUD PUMP 
> KILL LINE 

A :16" 2000#WP X 10" 2000#WP 
EXPANSION SPOOL 

^ 16" 2000i'WP CASING SPOOL 

;•{..„.,. 13 i l l ) " HOLE. 

8 5/8" CASING 

CEMENT -.. .10 5/8" HOLE 
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Lessors Intentions vnth Respect to 
GRO Order lih 

1. Aesthetics - Due to tlie remoteness of the location and" lack of traffic, 

lessee does, not consider the aesthetic impact of th-e drill site and rig to 

be significant. In the event production is obtained, suitable design and 

landscape techniques for the mitigation of aesthetic disturbances will be 

included in the production plan. 

2. Land Use and Reclamation - The drill site will be graded and contoured 

to approximate. Its pre-dri 1,1 i ng condition. Disturbed surfaces will be 

reseeded or revegetatcd according to local BLM recommendations. The area 

surrounding the drill site v/i 1 1 be maintained In a safe and orderly con­

dition and all operations v/Ill be conducted in a v/orkmanl ike manner. All 

supplies, equipment and scrap will be removed in a timely and orderly fashion, 

3. Public Access - The public will have free access to all parts of the 

lease except the drill site. Warning signs: vvill be posted about the drill 

site and it will be'fenced to keep out livestock and wildlife. . 

h. Recreation - The only apparent recreational values of the lease are for 

dune buggies in the Uumbolt Salt Flat or for hiking in the footliills. The 

drillsite should not interfere wlth either of these act!vitics. 

5. Slop^. Stability and Erosion Control - The drillsite is located to avoid 

continual erosional problems on the lease. Severe erosional problems are 

- 1 -



encountered in the foothills surrounding the HuirLol t Sal t Flat as all drain­

age from the surrounding mountains flows into tlie Flat. There is no natural 

drainage out of the Flat, as it Is the lov/est area in northern Nevada. Large 

alluvial fans exist at the entrances to every canyon. • 

During drilling a diversionary dike will be constructed uphill from the 

drill site to keep sediments from being washed out of the pits and to pre­

vent erosion of the drill pad. If a productive resource Is found, a pro­

gram for contouring the terrain and stabilizing the soil adjacent to pro­

duction facilities will be included in the production plan. 

6. Biota - The lessee does not know of any endangered species of flora or 

fauna on its lease, or on the propo.sed drill site. Jf evidence of any such 

species is provided to the Supervisor by recognized experts, the lessee will 

consult vnth the Supervisor and recognized experts to determine" what reason­

able mitigating measures may be taken to minimize or prevent any adverse 

effect which v;ou I'd resul t from dri 11 i ng this'well or could reasonably be 

expected to result from future production facilities i f thi s v/el 1 proves 

that a commercially viable resource exists on the lease. 

7. Cultural Resources Preservation - The lessee believes there are no 

significant archaeological, historical, cultural, paleontological, or unique 

geologic sites on any of its leases In Dixie Valley. The Dixie Si te. may be 

considered an archaeological site, but in the opinion of the lessee it is 

not significant. Nevertheless, the lessee does not Intend to dri11 \/ithin 

2,500 feet of the Dixie Site, 

8. Subsidence arid Seismicity - Benchmarks already exist approximately every 
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mile along the road through the lessee's leases ip Dixie Valley. . In the 

opinion of the lessee, these benchmarks should be adequate to determine if 

any subsicJence occurs while the well is being tested. If a comme.rcIal ly 

viable resource Is discovered, the lessee v/ould include plans for surveying 

in the area, establishing additional b-anchmarks and Instal 1 ing seismographs 

as part of the production plan. 

Reservoir pressure and temperature data will be reported on Form 9-330C 

within 30 days after completion of measurements conducted to obtain this data. 

Initial and subsequent production test data including steam/water ratio, 

surface pressure and. temperature, quality and quantity of v;e11 effluent 

v/lll be filed v/ith the Supervisor on Form 9-330C within 30 days after the 

via]] is completed. ; . 

3. Pollution, V/aste Disposal and Fire Prevention - The lessee intends to 

comply v/ith all -applicable Federal, State and; local standards v;ith respect 

to control of all forms of air,, land, v/ater and noise pollution, including 

the control of erosion and the disposal of liquid, solid and gaseous wastes. 

While waste is being burned, and at all other times while lessee is conduct­

ing operations on tlie lease, fire prevention equipment v/I 1 1 be strategically 

located and in working order. ' • ) 

A. (l) Liquid Disposal - it is the intent of the lessor to dispose of 

well effluent In a plastic lined pit v/hllc the well is being tested. 

If tests indicate the only significant contaminant contained in the 

effluent is heat, the lessee intends to hold such effluents until 

they have cooled to less than 100^ F and then release them from the 

pit so they can join surface v/aters collecting In the llu.mbol t Salt 
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Flat.. ff tests indicate harmful dissolved solids are contained In 

the v/ell effluent, the fluids v/I 1 I be held in the pit to evaporate. 

Drilling fluids, if toxic, v/I 11 be left in the mud pits to evaporate 

and the residua v/I 11 be removed before the pits a r c refilled. 

(2) Solid V/aste Disposal - The lessee intends to burn a paper, wood 

and other easily i gnl ted v/as te, use acid toilets or portable toilets 

for human v/aste, and bury or haul av-/ay all otfier \̂ (aste or refuse gen­

erated in connection v/ith the lessees operations. Burial of v/aste 

v/i 1 1 not occur v/i thout the: prior consent of the local OLM representa­

tive. 

{3) Air Quality - Moncondens i ble gases v/i 1 1 be vented into the atmos­

phere during v/ell testing so long as they do not exceed Federal, State 

or regional air pollution standards. If special exceptions are re­

quired in order to test the v/ell , copies of permits issued by the 

appropriate agency and reports required thereunder wiI 1 bs submlt-

ted to the Supervisor. Once the nature of the reservoir Is known, 

appropriate measures to control, release of non-condensible gases 

v/i 1 1 be Included in the production plan. 

(4) Pits and Sumps - Pits and su/nps v/I 1 1 be plastic lined and any 

harmful chemicals or precipitates v/I 11 be rcinovc.d before backfilling. 

Contents of pits and sumps v/i 1 1 not be allov/ed to contaminate ground 

v/aters (there are no la'<<es or streams). The pits and sumps locations, 

OS v.'ell as the rest of the drill site, vvfi 1 1 be restored to a near 

natural state as soon as v/ell testing and pit evaporation are completed. 

As noted In item 3, the v/ell site v/i 11 be fencc;d to keep out wildlife 

and livestock. Surface reclamation v/i 11 be as noted in item 2. . 



(5) Production Facil i ties Maintenance - V.'i 11 be addressed In the 

production plan, if this v/ell proves there is a commercially viable-

resource on the lease. 

B. Inspection & Reports 

(1) Drilling facilities v/i 11 be inspected daily by the lessee to 

insure that failures or malfunctions v/hich could lead to pollution 

are prevented. 

(2) Any pollution incident v/hich should occur v/i 1 1 be reported orally 

v/ithin l8 hours to the Geothermal District Supervisor and v/i 1 1 be fol­

lowed within 30 days by a v/rltten report stating the cause and cor­

rective action taken. 

C. Injection - The lessee does not anticipate- any injection unless a 

commercially viable resource Is discovered by this v/ell. If in­

jection is required in conjunction v/ith production, it will be 

covered in the production plan.. . 

10. V/ater Qua 1 i ty - The lessee intends to comply with State and. local as 

well as Federal v/ater qua 1 i ty standards. The lessee v/i 11 fi le, in duplicate, 

a detailed v/ater analysis report v/ithin 30 days after completion and annually 

thereafter including a determination of arsenic, boron, radioactive content 

and radioactivity of produced fluids. 

'̂ * .Hoise Abatement - The lessee doss not expect noise to be a problem for 

anyone but its own personnel due to the lack of habitat ion In the area of 

the v/ell site. Nevertheless, the noise level v/i 1 1 not exceed 65 dbCA) 

within 0.8 km (one-half mile) from the source on or near the drill site. 

Due to the location, lessee does not intend to measure noise levels if 

oil cquipmsnt used on the lease has roLifflcrs that reduce noise to accept­

able levels, unless the Supervisor stipulates that such measurements shall 

be made despite Xho. lack of habitation in the area. 



WELL COUNTY LOCATION 

SRC 1 

SRC 
SRC 
SRC 
SRC 
SRC 
SRC 

Pershing 
Churchi11 

SRC 8 
SRC 9 
SRC 10 
SRC 11 

NW i, SE 
SE i , SE 
NE i, 
SE i , 
SE i , 

SE 
SE 
SE 

NW -h, SE 
SE 
SW 

SE 

SEC. 28, -T25N 
SEC, 31. T25N 
SEC. 16, T2i)N 
SEC. 22, riha 
SEC. 21, T24N 
SEC. 31, T2^N 
SEC. k,. T23N 

SW.i SEC. 6,-T23N 
SEC. 2, T23N -

NW i, SE i SEC. 1^, T23N -
SE i, SE i SEC. 23, T23N -

R37E, 
R37E, 
R36E, 
R36E, 
R36E, 
R36E, 
R36E, 
-R36E, 
.R35E,' 
R35E/ 
R35E,-

Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 
Approxi 

mately 
mately 
mately 
mately 
mately 
mately 
mately 
mately 
mately 
mately 
mately 

.35 Mi. 
1.35 Mi 
.71 Mi 

1.57 Mi 
.Gk Mi 
.86 Mi 

3.50 Mi 
1.07 Mi 
.71 Mi 
.^3 Mi 
.36 Mi 

NE of EM 3^50 and .65 Mi. SE of BM 3^58 
. Due North of BM 3^89 and 1.00 Mi. W.SW of BM 3^5^ 
. Due V/est of- BM 3^^1 and .k3 MI. Due North of BM 3'i39 
. Due East of BM 3^5^ and l.U Mi. SE of BM 3^39 
. S.SW of BM 3^39 and .SO Mi. E.NE of BM 3^54 
. E.SE of BM 3̂ )20 and .75 Mi. S.SW of BM 3^60 
. Due South of BM 3̂ *39 and 3.79 Mi. E.NE. of BM 3̂ 8̂ * 
. SE of BM 3503. and 1.28 Mi. E.NE of BM 3484 
. S.SW of BM 3503 and .36 Mi. N.NW of BM 3^84 
. N.NE of BM 3,411 and ^57 Mi.-S.SW of BM 3419 
. SE of BM 3408 and 1.00 Mi. NE of BM 3403 
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APPLICATION FOR PERMIT TO DRILL, DEEPEN/ OR PLUG BACK 

PLUG BACK D 
J j . T r i ' K OK \voHK • 

DRILL a . DEEPEN D 
b . T v r i : OK wKr. t . 

Olf r ~ l '••^3 I 1 SIN'-.LK RTl >i i ; i .Tir i .K [ I 
Kt-.i.i. I_J WI:M. [_J oTifKR Geo the rma l l}^E..3=:i -̂'̂ '̂- '..J^Z-
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Southland Royalty Company 
: t . Mi-.iHy.aa Oi-o-.-r.?..\Zi..!i 

1000 For t .Worth Club Tower, For t Wor th , Texas 76102 
4 . I.(IC•ATK»^/ OF* wr .LC (.-:rp.>r'i I;i'.-.-itlon cie . - i r ly c n O l a ncc(>ri l i i i tce w i t h .-my S t . i t& r e q u l r e m t n t i i . * ) 

See a t t a c h e d l i s t 
A t p roposed p r o J . /.one 

1 4 . 1*I.ST.VNC.=; !.•< W i t t s .*.•.!> t>IK;-;CT<O.N KnOM .^'.S.VH-iST TOW.-S OK >'OST OKKICE* 

.'•. i.HiHE [•y-.su;.N.<TiuN / . N ; , ;ik;"^i.vt, N H . 

0 . )-r- i .vi . iAS. .xt.LorxVrK (•It r : i i r i : - : N .VMK 

7 . i;.N-iT A<;KKi MF..SX .N.VM..; 

K. TAKM OH I.K.ISK . \ A i l S 

;>. >V»;i.L -NO. 

J O . KIZI.D ANu rOOI. . Oft >V1(.DC.\T 

W i l d c a t 
1 1 . K E C . T. , K., i t . , o a Hl . i : . 

AND .SUKVtif OP. AHS.\ 

1 2 . COL-.v-iy OH I'ARl.SH 

Churchi11 

12. ny^-rr. 

Nevada 
l a . MljTASCs; KROXI I'P.OPOSXO* 

I.CCiTrON TO .VK.IKXST 
l - i ^op t - tT r OH i.-iiAS.; r.INK, I T . . 
(Ald i* t o iitr.Hrest t l r ! ^ . u n l : l i n e , if a n y ) 

I S . I ' I S T A N C K yi-.nsi r k o v o s . - u * i .oc. \-r io.N* 
1(J NrAtlKST -VVKl.L, I'.KK.I.lNi;, CO.'-l rLi;TF:p, 
OK APPUED I'OR, O:* THtiJ l.i;A:i-r^, >T. 

j y . NO. o r ACUt'.S I.-i Lt-AS-< 

6iiO 
1 0 . rK»jPO.SK»> DKPTH 

8500' 

17. NO. o y ACKts A . S S I ' ; N K D 
TO T H I S Wi.Ul. 

AO 
'M. UO-IAKY O."-. CABI.i;.TOf)l,a 

Rotary 
2 1 . »;i iVATioN3 ( S h e w w h i f t i e r D F , K T , G R , e t c . ) APPRO.-?. D.\TB WOHK WILL START* 

- P n O P O . S B D CASI-NTr A N D C E M E N T I N O T K O O R A M 

.IIZK O:-- HOLE 

2Z," 
18 5 /8" 
13 3/ii" 
10 5 /8" 

.TiKK o r CASI.S-i: 

20" 
16" 

•-'-- i r ^ / 4 " 
8 5/8" 

WK.IGHT I-KK^OOT ' 

9A 
7? 
5^ 
36 

.SI;TTI.-«; P K P T H 

50' 
1300' • 
3000' ' 
8000' 

QL'ANTITY ot- CK-ME.NT 

• - % 

1225 
1/00 
2100 

This casin.g will be run only if lost c i rculat ion occurs whi le drilling from 1300' to 3000' 

CASING DESIGN SAFETY FACTORS: 

20" Skff Co l lapse = 2 0 . 8 , Tension = 103.6, Burst = 56.0 
16" 75# Collapse = 1.6, Tension = 6.8, Burst =3.7 
11 3/A" 5hff Co l lapse = 1.5, Tension = 3 . 7 , Burst = 2.2 
8 5/8" 36,y N-8b Collapse = 1.08, Tension = 14.36, Burst =1.49 
8 5 / 8 " 36# K-55 Col lapse = 1.15, Tension = 3 . ^ 0 , Burst = 1 . 3 8 . 
7" 23# N-80 Col lapse = 1.03, Tension = 3 .62 , Burst - 1.46 
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».»;*•. K pr«»juis;il i.-; l>* il .-i ' l t . r ( l e t r p t n d i r r f t i o i r a l l y , i : ive p f r l t n . * r t t »l.-ita o n .•i'.iNitirfa*-^ l(icatl«».-is u u d i.ip.-^surcil a n d t r u e v e r t i c a l i l fpt l i :* . G I r e l>]o;ir*nil 

r t - v n i t i - r p r o i r r a i n . If n n y . 

r. D i s t r i c t Manager u.r. 5 /12/78 
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