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MAZAMA I AND II UNITS 
Deep Temperature Gradient Core Holes 

PERMITS 

PLEASE READ ALL PERMITS AND RULES SO THAT YOU WILL BE ABLE TO ANTICIPATE 
REQUIRED NOTIFICATIONS, TECHNICAL CONSTRAINTS AND REPORTS. READ THE DOE DATA 
COLLECTION PLAN FOR MZI-llA. SEE MAP AT END POCKET FOR APPROVED ACCESS ROUTES 
TO THE SITES AND TO WATER SOURCES. KEEP THE SUNRIVER OFFICE INFORMED OF YOUR -
FIELD HOUSING PHONE NUMBERS. 

BLM and WINEMA NF: 

BLM and Winema NF have approved a four-hole drilling program. BLM is permitting 
the holes one at a time and has issued a permit for the MZI-llA site. As soon 
as we determine whether we are going to drill MZII-1, we must notify BLM. 

BLM will be conducting a noise monitoring program. They will give Crater Lake 
National Park an opportunity to witness any monitoring in the Park. California 
Energy will be subcontracting a supplemental noise monitoring program. 

Winema NF will be conducting fire inspections to ensure compliance with their 
rules (communication equipment, proper muffling, spark arresters, fire fighting 
tools, water, extinguishers, etc.). See USFS Fire Rules for details. 

Winema NF has issued a road use permit designating the roads to be used for 
access to sites. Be especially careful that equipment is restricted to the 
authorized access route to the MZII-1 hole to the south. HEAVY EQUIPMENT MUST 
NOT USE THE ANNIE CREEK BRIDGE. 

DOGAMI: 

BLM and DOGAMI have coordinated their stipulations for the hole (see BLM letter 
of July 12, 1985). DOGAMI will also receive cuttings from the surface hole and 
will select core samples from the lithologic log (see DOGAMI letter of August 
27, 1986). Dennis Simontacchi, BLM, will handle communications with DOGAMI 
regarding drilling operations. 

OR WATER RESOURCES DEPARTMENT; 

OR WRD has issued permits to appropriate water from specific locations for 
specific well sites. Water withdrawal from sites other than those specified can 
be done only with concurrence of the Winema NF. Check the authorized water 
diversion points noted on the maps in the end pocket. 

DOE COST SHARING: 

DOE is cost-sharing the MZI-llA hole with Cal Energy. In addition to the 
notices required under the BLM, WNF and DOGAMI permits, we must send a daily 
drilling report to DOE and the University of Utah Research Institute (UURI). 
Call in the report to Santa Rosa for typing and transmittal by telecopy. UURI 
will be providing technical advice to DOE and must be provided access to the 
drillsite. Please coordinate all media releases through DOE. 



AUTHORITIES AND COMMUNICATIONS 

The Bureau of Land Management (BLM) and Winema Nat ional Fores t (WNF) have 
e s t a b l i s h e d the fol lowing r e s p o n s i b i l i t i e s and a u t h o r i t i e s : 

BLM 
WNF 

Drilling compliance/GROs/DOGAMI contact/noise monitoring. 
Surface compliance/GRO 4/Fire/Access/Public information. 

Bob Fujimoto, BLM Portland (503-231-6946) is responsible for administration of 
California Energy BLM permits. Communications are to be directed to the contact 
persons listed below, in the order listed. See the permits for additional names 
and numbers if you are unable to reach the partyies named below. 

DRILLING/DOWNHOLE COMPLIANCE 

BLM (Lead Agency): 

1st DENNIS SIMONTACCHI 
Inspector, Lakeview 

2nd DENNIS DAVIS 
Inspector, Bend 

Day: 
Night: 

Day: 
Night: 

503-
503-

503-
503-

-947-
-947-

-447-
-382-

-2177 
-2355 

-4115 
-3440 

DOGAMI - Oregon Department of Geology and Mineral Industries; 

DENNIS SIMONTACCHI (BLM, above) will handle communications with DOGAMI. 

Dennis Olmstead (DOGAMI) Day; 503-229-5580 
Night: 503-231-3835 

CALIFORNIA ENERGY COMPANY, INC.: 

1st BOB PRYDE/GORDY GOLLAN Field Phone: Day/Night (to be supplied) 
Santa Rosa: 707-526-1000 

2nd DESIGNATED DRILLSITE 
GEOLOGIST 

Field Phone: Day/Night (to be supplied) 
Santa Rosa: 707-526-1000 
Sunriver Office: 503-593-2414 

3rd JIM MOORE Santa Rosa: 707-526-1000 

* For major drilling decisions, coordinate with DOE or their UURI designate. 



SURFACE; ON- AND OFF-SITE COMPLIANCE 
( S i t e C o n s t r u c t i o n , W a t e r , R o a d s , F i r e ) : 

WINEMA NATIONAL FOREST (Lead A g e n c y ) : 

1 s t BILL JENSEN, Chemult Ranger D i s t r i c t : 503-365-2229 

2nd MARV STUMP, Winema NF, K. F a l l s : 503-883-6799 

BLM: 

Dennis Simontacchi 503-947-2177 

CALIFORNIA ENERGY COMPANY, INC.; 

Field Operations: Bob Pryde/Designated Drillsite Geologist 

Environmental Monitoring/Permits/Reports: Dave McClain/Anna Carter 

PUBLIC INFORMATION 

(Media/Public Inquiries, Tours, Press Releases, Drillsite Visitors) 

Generally, coordinate any press releases through Winema NF, BLM and DOE. 

WINEMA NATIONAL FOREST (Lead Agency): 

1st DEE WESTERBERG, Public Information Officer: 503-883-6715 

2nd ART DUFAULT, Forest Supervisor; 503-883-6714 

BLM: 

1st STEVE SHERMAN, Klamath Falls Area Manager: 503-883-6916 

2nd ED CILIBERTI, Chief, Public Info, Portland: 503-231-6274 

DOE: 

Susao Prestwich, DOE Project Officer 503-526-1147 

Pete Mygatt, Director, Office of External Affairs 503-526-1318 



PUBLIC INFORMATION 
Continued 

CALIFORNIA ENERGY COMPANY, INC.; 

1st* DAVE McCLAIN Santa Rosa: 707-526-1000 

2nd* ANNA CARTER Santa Rosa: 707-526-1000 

*Within Cal Energy, inquiries are to be referred for response as follows; 

Exploration Planning/Policy 
Land/Lease/Unit Administration 
Geology/Geotechnical/Hydrology 
Drilling Operations 
Environmental Compliance/Monitoring/ 

Permits-Reports 

Jim Moore 
Phil Essner 
Joe La Fleur/Paul Brophy 
Bob Pryde/Jim Moore 

Dave McClain/Anna Carter 



DOE AND UURI CONTACTS 

U.S. DEPARTMENT OF ENERGY (DOE) 

Idaho Operations Office 
785 DOE Place 
Idaho Falls, Id. 94302 

Telecopier 208-526-0524 Xerox 
208-526-1184 3M 

Confirmation 208-526-1503 (Bernice) 

Susan Prestwich 
DOE Project Officer 
Role: Technical Oversight 

Home 
208-526-1147 
208-522-3356 

Elizabeth Bowhan 
Contracts Specialist 
Role; Contract/Finance Oversight 

208-526-1229 

Cliff Clark 
Role: Environmental Review 

208-526-0457 

Sue Steiger: E.G.& G. 
Role; Support to Cliff Clark 

Public Relations: Prestwich/Bowhan (for releases prepared by others) 

DOE Public Information 
Pete Mygatt, Director 
Office of External Affairs 
Role: DOE Generated Releases 

208-526-1318 

UNIVERSITY OF UTAH RESEARCH INSTITUTE (UURI) 

391 Chipeta Way 
Salt Lake City, Ut. 841-8-1295 

Role; Technical Advisors to DOE 

Contact Secretary; Beth Orvin 801-524-3422 
Carolyn Davidson 

Telecopier; 801-524-3453 

Mike Wright (Primary contact) 
Director Earth Science Laboratory 
(Geophysicist) 

Home 
801-524-3422 
801-277-8330 

Dennis Nielson, Assoc. Director 
Earth Science Laboratory 
Geologist - Head Geologic Group 

Joe Moore, Head Geochemist Group 
Project Geochemist 

NOTE: Send copy of all plans as submitted to DOE to Phillip Michael 
Wright, Director, Earth Science Laboratory, UURI. 



CALIFORNIA ENERGY COMPANY, INC. 

Santa Rosa Headquarters: 

California Energy Company, Inc. 
3333 Mendocino Avenue, Suite 100 
Santa Rosa, CA, 95401 

707-526-1000 

Sunriver Field Office: 503-593-2414 or 2415 

California Energy Company, Inc. 
201 N Sunriver Plaza 
Sunriver Business Park 
P. 0. Box 3399 
Sunriver, OR. 97702 

Mazama Drillsite Rig Phones - 24 Hours: 503-

Robert A. Pryde/Gordy Gollan - Coso Rig Phones; 

Radio Phone 

619-375-1818 

619-375-1128 

Heritage Inn, Ridgecrest 
Bar S Motel, Ridgecrest 

Reference Numbers; 

CTC House, Sunriver, OR. 

Thunderbird Motel, Klamath Falls, OR, 
Spring Creek Ranch, Chiloquin, OR. 
Ft. Creek Resort, Ft. Klamath, OR. 

619-446-6543 
619-446-2551 

503-593-2404 (2405) 

503-882-8864 
503-783-2775 
503-381-2207 



EMERGENCY PHONE NUMBERS 

INJURIES: Klamath County Emergency Services Day: 503-882-2501 
(Fire and Medical) 

Merle West Medical Center Emergency: 503-882-6311 
Klamath Falls, OR. 

POLICE: Klamath County Sheriff's Office 503-883-7111 

FIRES: Kingsley Fire Center (24 hours) Day: 503-883-6850, 
(five lines) 6851, 52, 53, 54 

Answering service notifies Evenings: 503-882-8274 
proper authorities 

Mazama I: Chemult Ranger District 503-365-2229 
Bill Jensen 
Fire & Resources Forester 

Mazama II: Klamath Ranger District 503-883-6824 
Dave Pederson 

Anna:Z6242:D3 



IN REPLY REFER TO: 

United States Department of the Interior MZI-IU 

BUREAU OF LAND MANAGEMENT 

OREGON STATE OFFICE 
P.O. Box 2965 (825 NE Multnomah Street) 

Portland, Oregon 97208 

AUG 2 9 1985 

^ ^ 
^ ^ / 

Sep 

Anna Car te r 
California Energy Company 
3333 Mendocino Avenue 
Santa Rosa, California 95401 

Dear Ms. Carter: 

We have received Sundry Notices to change the surface casing size and depth for 
wells MZI-llA and MZII-1. We are taking action on MZI-llA at this time, but 
will postpone taking action on MZII-1 until after a pre-operation, on-site 
inspection is held. 

We are approving the Sundry Notice for MZI-llA, dated August 21, 1986, and the 
accompanying "Proposed Drilling and Coring Procedure" with one exception. 
Item 5 of the drilling procedures calls for pressure testing all equipment to 
500 psi. After having several temperature gradient wells drilled this summer 
to depths below 4,000 feet, we have modified this requirement. You will be 
required to pressure test all equipment to 700 psi, with advance notification 
to BLM. 

If you have any questions regarding the Sundry Notice, please call Bob Fujimoto 
at (503) 231-6946. 

Sincerely, 

Patrick H. Geehan 
Deputy State Director 
for Mineral Resources 

Enclosure 
Approved Sundry Notice for 
MZI-llA dtd 8/21/86 
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PROPOSED DRILLING AND CORING PROCEDURE 

All drilling operations will conform with or exceed the safety and environmental 
protection requirements of the federal Geothermal Resources Operational Orders • 
(GROs), stipulations of the Forest Service, and the Department of Geology and -
Mineral Industries' Laws and Administrative Rules Relating to Geothermal 
Exploration and Development in Oregon. 

The proposed program for drilling and completion is outlined below. The 4-1/2" 
surface casing will be set and cemented in a 7-7/8" hole rotary drilled with 
either mud or air as prescribed by subsurface conditions. The remainder of the 
hole, 550'-4000'+ will be drilled by using conventional wireline coring 
equipment. With this technique, two progressive reductions in hole size are 
permitted if 1-1/2" or 1-3/4" tubing is to be run for final temperature 
measurement. Previous recent drilling experience from the flanks of Newberry 
suggests that such a designed program should not have any significant (Jifficulty 
in reaching the planned total depth. 

Drilling Procedures 

1. Prepare site and set 7'± of 8-5/8" conductor pipe with back-hoe and 
cement with Ready-Mix in a 5' x 5' x 7' deep cellar. 

2. Move in and rig up a combination core and rotary rig. 

3. Spud 7-7/8° hole and drill to 550'+ using a fresh water and gel drilling 
mud. Standby air drilling equipment will be part of the rig package to 
aerate the drilling mud if any serious lost circulation is encountered. 

4. 4-1/2° casing will be run at 550' and cemented to surface by Halliburton. 
Surface casing is designed to exceed 10% of total depth. 

5. Weld on casing head flange. Nipple up to 4-1/2" casing with a master valve 
and hydraulic operated annular B.O.P. Pressure test all equipment to 500 
psi, with advance notification to USFS/BLM/DOGAMI to witness test. 

6. Drill out cement plug to 2' below 4-1/2" casing shoe with HQ core bit. 

7. Start wireline core drilling with 3.782' OD bit (HQ) reducing to 2.980 
(NQ) as deemed necessary by drilling conditions. 

8. At completion, run 1-1/2" or 1-3/4° tubing to total depth; fill w/water 
and cap. 

9. Run periodic temperature surveys up to one year after completion. 

10. After completion of temperature surveys, plug and abandon the hole in 
conformance with stipulations of the Forest Service, Federal 
GROs and DOGAMI's Laws and Administrative Rules relating to Geothermal 
Exploration and Development in Oregon. 



United States Department of the Interior JUL 151995 
BUREAU OF LAND MANAGEMENT •i^E.C.I 

LAKEVIEW DISTRICT OFFICE 3262 
P.O. Box 151 (1000 Ninth Street S.) 

Lakeview, Oregon 97630 
July 12, 1985 

RTO. 

James L. Moore, Vice President, Exploration 
California Energy Company 
3333 Mendocino Ave., Suite 100 
Santa Rosa, CA 95401 

Dear Mr. Moore: 

In order to clarify California Energy's responsibilities with respect to 
drilling and notification requirements and to mitigate your concerns regarding 
dual Federal/State requirements, a meeting was held on June 12, 1985, in 
Portland. The two BLM State I&E inspectors (Dennis Davis, Dennis 
Simontacchi), State Dept. of Geology and Mineral Industries inspector (Dennis 
Olmstead), and Jack Feuer and Bob Fujimoto of the BLM State Office were 
present. 

At that meeting, it was decided that Dennis Simontacchi would be the main 
contact for operational activities. All required notifications relating to 
start-up, casing, cementing, BOPE testing, plugging and abandonment, and 
emergencies shall be directed to Simontacchi, or if he is unavailable, his 
alternate, Dennis Davis. Simontacchi will keep DOGAMI informed. California 
Energy shall submit all required completion and survey reports directly to 
each agency (BLM and State). 

Attached is a list of conditions and stipulations that BLM and DOGAMI mutually 
developed. This list effectively unifies and coordinates federal and state 
requirements. In this way, state requirements are complied with, cooperation 
is enhanced, and the potential for duplication of effort is reduced. It 
should be noted that in addition to these stipulations, all operations must be 
conducted in accordance with: 

a. Conditions of Approval for Geothermal Drilling (Approval for MZI-lla 
dated May 9, 1985) 

b. Terms and conditions noted in the approval letter dated February 21, 
1985, for the Plan of Exploration. 

c. Special Lease Stipulations 
d. Special design features noted in the Amended Environmental Assessment 

(EA OR 010-84-28) 
e. The requirements set forth in the "California Energy Monitoring Plan" 

included in the plan approval Decision Document. 



Hopefully, the attached list adequately addresses your concerns. If you have 
any questions, feel free to call Dennis Simontacchi at (503) 947-2177. 

Sincexely yours, 

Dick Harlow 
Associate District Manager 

cc w/attach: 
Dennis Olmstead, DOGAMI 
Dennis Davis, Prineville, BLM 
Jack Feuer, OSO, BLM 
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Uniteci States Department of the Interior 
IUJF^EAU OF LAND MAK.ACEMENT 

OREGON STATE OFFICE 
P.O. Box 206;-, (82.=) NE Muhnomah Sireetl 

Porlland. Oregon 972()g 

J^Y 9, 1985 

IN ^ E P L Y R I I f B TO 

3260 (920) 
OR34669 

<^-E: 
% 

Ci 

James L. Moore, Vice President, Exploration 
California Energy Company 
3333 Mendocino Ave., Suite 100 
Santa Rosa, California 95401 

Dear Mr. Moore: 

In response to your letter of April 12, 1985, containing five (5) applications 
for Geothermal Drilling Permits, we have enclosed an approved permit for drill 
hole No. MZI-llA on Geothermal Lease No. OR 34669. Please note that the 
approval is subject to the attached conditions as well as those noted in our 
letter of approval (February 21, 1985), for the modified Plan of Exploration. 
As you know, we can permit up to four of the five wells under the approved 
Plan of Exploration; approval of additional wells would require an additional 
plan and subsequent approval. 

Barring any unforeseen difficulties, we expect that approval of subsequent 
wells should proceed smoothly. The approval process will begin after we 
receive notification from you as to which hole you plan to drill next. 

Thank you again for your past cooperation and we wish you well in your 
drilling and environmental protection efforts. 

Sincerely, 

Patrick H. Geehan 
Deputy State Director 
for Mineral Resources 

1. Enclosure 
End. 1 - Approved Geothermal Drilling Permit with Attached Conditions 

Approval 
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Drilling and Coring Procedure 

1. Set 5'+ of 8-5/8' conductor pipe with back-hoe and cement with Ready-Mix in 

a 5' x 5' X ±7' deep cellar. 

2. Move in and rig up a combination core and rotary rig. Approximate location 

size (100' X 60' ). "_ 

3. Spud 7-7/8" hole and drill to 400'+ using a fresh water and gel drilling 
mud. Standby air drilling equipment will be part of the rig package to 
aerate the drilling mud if any serious lost circulation is encountered. 

4. 5-1/2" casing will be run at 400' and cemented to surface with 
Halliburton. 

H 1 

Weld on casing head flange. Nipple up to 5-1/2' casing with a master valve 
and hydraulic operated annular B.O.P. Pressure test all equipment to 500 
psi, with advance notification to BLM to witness test. 

6. Drill out cement plug to 2' below 5-1/2' casing shoe with 4-3/4' bit. 

7. Start core drilling with 3.345' ID x 4.872" OD wireline coring system. 
Reduce core size as mandated by drilling conditions. 

8. At completion, run 1-1/2' tubing to total depth; fill w/water and cap. 

9. Run periodic temperature surveys up to six months after completion. 

10. After completion of temperature surveys, plug and abandon the hole in 
conformance with federal Geothermal Resources Operational Orders. 

All surface casing design will exceed 10% of total depth. 

The proposed program calls for drilling 7-7/8" hole with mud, aerated mud, or 
air (depending on subsurface conditions encountered) to 400+ feet and cementing 
400' of 5-1/2" casing to surface with "Halliburton". The remainder of the hole 
will be cored. Coring provides better geological information, requires less 
drilling fluid (lowering potential for "washing out' in highly fractured or 
unconsolidated locks), and increased flexibility in protective casing strings. 
The "nesting" characteristics of mining-type coring equipment allows us to 
reduce hole size three times, providing for maximum safety and enhanced ability 
to reach the planned depth. 

RAP:lat:42 
4/1/85 



1. Blowout Prevention Equipment (BOPE) 

a. Blowout Prevention Equipment and auxllary support equipment shall be 
properly installed, frequently tested and shall at least include 
either annular BOPE and full opening gate valve or pipe ram/blind ram 
BOPE, acceptable to the Authorized Officer. 

b. A kill line shall be installed below the BOPE, leading directly to 
the mud pumps, and be fitted with a valve through which cement could 
be pumped, if necessary. 

c. A choke line with an adjustable choke shall be installed below the 
BOPE. The choke line shall be placed in such a manner as to permit 
containment of displaced fluids and to minimize any safety hazard to 
personnel. (Properly tied down at the ends and bends). 

d. BOPE shall have manually operated gates and hydraulic actuating 
systems and accumulators of sufficient capacity to close all of the 
hydraulically-operated equipment and have a minimum pressure of 69 
bars (1,000 p.s.i.) remaining on the accumulator. Dual control 
stations shall be installed with a high pressure (N2) backup 
system. One control panel shall be located at the driller's station 
and one control panel shall be located, on the ground at least 15 
meters (50 feet) away from the wellhead. 

e. The BOPE shall be pressure tested when installed, and immediately 
following any repairs or operations that require disconnecting a 
pressure seal in the assembly. BOPE shall be tested to 500 p.s.i. 
with no more than a 10% decrease in pressure for 30 minutes. In the 
event that a pressure test cannot be conducted following the 
reconnection of a pressure seal, the BOPE shall be actuated to test 
for proper functioning. 

During drilling operations, BOPE shall be actuated to test proper 
functioning as follows: 

(1) Once each trip for blind and pipe rams but not less than once 
each day for pipe rams; and 

(2) At least once each week on the drill pipe for expansion-type 
preventers, and at least once each week for full opening gate 
valve. 

f. Related Well Control Equipment. A full opening drill string safety 
valve in the open position shall be maintained on the rig floor at 
all times while drilling operations are being conducted. 

Prior to core drilling, a test shall be conducted to determine if the 
hydraulic chuck will be adequate for shutting in the well should 
problems arise during core retrieval. If not adequate, a drill pipe 
safety valve or wireline BOP will be required. 



2. Surface Casing 

The plan of operations and drilling permit call for 400 feet of surface 
casing to be cemented to the surface. If it becomes necessary to set more 
than 400 feet of surface casing, the bottom hole temperature shall be 
taken, and before deepening the hole, the Authorized Officer shall be 
contacted for concurrence. Remedial cementing will be required if the 
original cementing job is not adequate. 

3. Hydrogen Sulphide Detectors 

A strategically placed and properly functioning hydrogen sulphide (H2S) 
indicator and alarm system shall be emplaced at the drill site. This must 
include: a. At least two H2S detectors with audio and visual alarms set 
no higher than 20 ppm and preferably at 10 ppm. b. At least one windsock 
type streamer prominently ad strategically placed to display wind 
direction. 

4. Temperature Monitoring and Mud Requirements 

a. During drilling operations, inlet and outlet temperatures shall be 
recorded either hourly or at 30 ft (9M) intervals. 

b. When drilling without returns, the bottom hole temperature (BHT) 
shall be recorded at a minimum of 100 ft (30m) intervals. Should the 
BHT reach 125 degrees F (52 degrees C) and later 175 degrees F (79 
degrees C) , the recording intervals shall be increased to 50 ft (15m) 
and 30 ft (9m) respectively. (Actual required intervals may be 
slightly shorter or longer, to coincide with core runs). 

c. If a 175 degree F (79 degree C) circulating temperature is reached 
while drillig, further drilling shall stop immediately and the hole 
will be either: 
(1) Equipped with mud cooling equipment to maintain the return 

flowline temperature at or below 175 degrees F (79 degrees C ) . 
If approved by the Authorized Officer, drilling may then be 
resumed; 

(2) Completed as an observation hole by cementing steel tubing from 
total depth to surface; or 

(3) Abandoned by cementing from total depth to surface. 

d. If a 212 degree F (100 degree C) BHT is reached while drilling 
without returns, the lessee shall immediately stop drilling and the 
hole will then be either completed as in C(2), abandoned as in C(3), 
or if approved by the Authorized Officer the hole may be deepened if 
an adequate supply of cold water to pump downhole to prevent flashing 
is maintained on-site. The amount of water will be determined during 
drilling, when the water losses are better known. At a minimum, 2000 
gallons of cold water, and means to replenish this supply must be 
maintained on-site. 

e. High/low mud pit level indicators will not be required if mud pits 
can be visually monitored by driller during drilling operations. 
Desilters and desanders are not required. 



5. Witnessing BOPE Testing and Cementing Jobs 

The Authorized Officer shall be given the opportunity to witness all BOPE 
pressure tests, and cementing jobs. At least a 24 hour notice will be 
given prior to actual cementing and BOPE pressure testing. 

6. Reports 

All drilling completion, temperature and other downhole survey reports and 
logs, lithology, depths of any waters encountered, and drill hole 
location, shall be submitted in duplicate to the Authorized Officer, and 
to the Oregon Dept. of Geology and Mineral Industries within 30 days of 
reaching total depth. Subsequent temperature logs are due 30 days after 
logs are run. The abandonment report is due 30 days after abandonment. 

7. Plugging and Abandonment 

The downhole abandonment program must be designed and implemented to 
prevent interzonal migration of fluids. If no problems are evident, final 
abandonment may be done by placing a 50 ft. (15m) cement plug across the 
shoe of the casing and plugging the hole with cement from 10 ft (3m) to 
the surface. 

8. Modifications in Plan of OperationsA>rilling Permit 

Any proposed modifications in the proposed plan of operations and/or 
drilling permit with respect to approved operations, approved casing, 
cement, BOPE, and other equipment, shall be submitted to the Authorized 
Officer for approval. Adequate lead time should be given so that 
operations can resume as soon as possible. 



Cond i t i ons of Approval f o r Geothermal D r i l l i n g 

Permit NO. OR-9 20-85-WN-001 
Well No. MZI-llA 
C a l i f o r n i a Energy Company, I n c . 
Federa l Lease OR 34669 
Winema National Forest-Mazma I Unit 
Klamath County, Oregon 

General - This ho l e i s fo r de temnin ing a t empera tu re g rad i en t and cannot be 
used to produce or p h y s i c a l l y t e s t geo thermal r e s o u r c e s . 

Unless o therwise d i r e c t e d by t h e Author ized O f f i c e r s , Deputy S t a t e D i r e c t o r 
fo r M i n e r a l s / D i s t r i c t Manager o r t h e i r d e s i g n a t e d r e p r e s e n t a t i v e . 

1 . All o p e r a t i o n s must be conducted i n accordance wi th : 

a . Terms and c o n d i t i o n s noted i n t h e approval l e t t e r da ted 
February 2 1 , 1985, fo r the Plan of E x p l o r a t i o n . 

b . S p e c i a l Lease S t i p u l a t i o n s 
c Special design features noted in the Amended Environmental 

Assessment (EA OR 010-84-28) 
d. The requirements set forth in the "California Energy Monitoring 

Plan" included in the plan approval Decision Document. 
(enclosed) 

2. A copy of this permit No. OR-920-84-WN-OOl with attached conditions, 
GRO orders and approved drilling program with all subsequently approved 
amendments (Sundry Notices) shall be retained at the well site for reference. 

3. The authorized officer or her/his designated representative shall be 
afforded an opportunity to witness any well test. Contact can be made as 
noted in Item 20 below. 

4. Variances from the approved Plan of Exploration or well program must 
be approved in advance by the Authorized Officer or his/her representative. 

5. The Authorized Officer shall be contacted prior to actual entry onto 
the land. 

6. Drilling fluids or cuttings shall not be discharged onto the surface 
where such' discharge will contaminate lakes and perennial or intermittent 
streams. 

j_^ 7.. Blowout Prevention Equipment (BOPE) and auxilary support equipment (̂ •, 
shall be properly installed, frequently tested and shall at least include ; ^ 
either annular BOPE, annular BOPE and full opening gate valve, or pipe 
ram/blind ram BOPE, acceptable to the Authorized Officer. 

8. A kill line shall be installed below the BOPE, leading directly to 
the mud pumps, and be fitted with a valve through which cement could be 
pumped, if necessary. 



9. A blow-down line shall be installed below the BOPE. The blow-down 
line shall be placed in such a manner as to permit containment of displaced 
fluids and to minimize any safety hazard to personnel. (Properly tied down at 
the end and at bends.) 

10. An adequate supply of drilling fluid and materials shall be at the 
drill site to cure any significant lost circulation problems which may be 
encountered. 

11. A strategically placed and properly functioning hydrogen sulphide 
(H2S) indicator and alarm system shall be emplaced at the drill site. This 
must include: a. At least two H2S detectors with audio and visual alarms set 
no higher than 20 ppm and preferably at 10 ppm. b. At least one windsock type 
streamer prominently and strategically placed to display wind direction. 

12. During drilling operations, inlet and outlet temperatures shall be 
recorded either hourly or at 30 ft (9m) intervals. 

13. When drilling without returns, the bottom hole temperature (BHT) 
shall be recorded at a minimum of 100 ft (30m) intervals. Should the BHT 
reach 125 degrees F (52 degrees C) and later 175 degrees F (79 degrees C), the 
recording intervals shall be increased to 50 ft (15m) and 30 ft (9m) 
respectively. 

14. If a 175 degree F (79 degree C) circulating temperature is reached 
while drilling, further drilling shall stop immediately and the hole will be 
either: 

a. Equipped with mud cooling equipment to maintain the return 
flowline temperature at or below 175 degrees F (79 degrees C). 
If approved by the authorized officer, drilling may then be 
resumed; 

b. Completed as an observation hole by cementing steel tubing from 
total depth to surface; or 

c. Abandoned by cementing from total depth to surface-

15. If a 212 degree F (100 degree C) BHT is reached while drilling 
without returns, the lessee shall immediatly stop drilling and the hole will 
then be either completed as in 14 b. or abandoned as in 14 c , or if approved 
by the Authorized Officer the hole may be deepened. 

16. Throughout the duration of drilling operations, drilling reports to 
the Authorized Officer shall be made on Tuesday and Friday mornings before 
8:30 AM. The reports should include bottom hole depth, and significant 
temperatures encountered, e.g. in and out-flow temperatures, last bottom hole 
temperature, if drilling without returns, the last few temperatures taken and 
any significant general information, problems or unusual encounters. It will 
be phoned in to Dennis Simontacchi in the BLM Lakeview District Office (see 



item 20 for phone numbers) or, if unavailable, his alternate. 

17. The downhole abandonment program must be designed and implemented to 
prevent Interzonal migration of fluids. If no problems are evident, final 
abandonment may be done by placing a 50 ft. (15m) cement plug across the shoe 
of the casing and plugging the hole with cement from 10 ft (3m) to the surface. 

18. Excavated pits or sumps used during drilling shall be backfilled as 
soon as practicable and restored to conform with the original topography. 

19. Reporting requirements after completion of drilling operations are 
as follows: 

All reports are to be submitted to the BLM Deputy State Director for Mineral 
Resources, P.O. Box 2965, Portland, Oregon 97208. Duplicate copies of any 
temperature data, logs, or other downhole surveys must be submitted within 30 
days after the operation is completed. A completion report shall be submitted 
in duplicate within 30 days after all operation sites are abandoned. The 
report shall contain a copy of the approved Geothermal Drilling Permit; and 
the following information for the hole drilled: 

a. A final hole designation and location; 
b. A driller's log noting the depths to the water table and other 

water aquifers, and to any other mineral deposits (salt, coal, 
etc.) encountered; 

c The method of completion, including cementing, and casing or 
tubing used with wellhead components. The completion method 
may be presented by engineering drawings; 

d. Complete details of the abandonment procedures; 
e. Any information on drilling difficulties or unusual 

circumstances encountered which would be helpful in assuring 
future safety of operations or protection of the environment in 
the area concerned; and 

f. Temperature data and logs for the hole surveyed, if not 
previously submitted in writing. 

20. In case of emergency, call the following designated representative: 

a. Dennis Simontacchi, Day (503) 947-2177 
Inspector, Lakeview Night (503) 947-2355 

b. Dennis Davis, Day (503) 447-4115 
Inspector, Bend Night (503) 382-3440 

c. Jerry Asher Day (503)947-2177 
District Manager, Night (503) 947-2482 
Lakeview 

d. Pat Geehan Day (503) 231-6812 
Deputy State Director for Mineral Resources, 
Portland Night (503) 654-5166 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
CONSERVATION DIVISION 

GEOTHERMAL RESOURCES OPERATIONAL ORDER NO. 5 

Effect ive 

PLANS OF OPERATIONS. PERMITS. REPORTS, RECORDS, AND FORMS 

AUTHORITY: This order is established pursuant to the authority pre

scribed in 30 CFR 270.11 and 270.12. 

INTRODUCTION: This order contains information about plans, permits, 

reports, records, and forms required f o r geothermal operations con

ducted on Federal leases. Additional information not detailed in this 

order may be required by the Deputy Conservation Manager in support of 

required data. The former title "Area Geothermal Supervisor" (Supervisor) 

was changed in May, 1980, to Deputy Conservation Manager - Geothermal, 

and will be referred to herein as the "Deputy Conservation Manager" or "DCM", 

Written approval by the Deputy Conservation Manager .must be received 

before commencing any activities other than casual use. However, emergency 

actions that involve an immediate need for protection of personnel, the 

public, or the environment may be taken without prior approval, provided 

that the DCM is promptly notified. 

The requirements of this order apply to operations prooosed by lessees 



on Federal geothermal leases including lands with private surface owner

ship and Federal mineral ownership, and Federal lands committed to a 

Federal unit. Utilization faciIity construction on leased lands with 

private surface ownership is not subject to the provisions of this 

order. State and private lands committed to a Federal unit are subject 

to the provisions of this order only if the responsible State agency is 

agreeable to Federal regulatory control. 

HOW TO SUBMIT INFORMATION; Six copies of plans and permit applications 

must be submitted; reports and records resulting from operations must 

be submitted In duplicate. Any proprietary information should be so 

designated and included in a manner which allows It to be easily sepa

rated from the non-proprietary portion. Information which may be consi

dered proprietary by the DCM includes, but is not necessarily limited 

to, geological, geophysical, reservoir and financial data, interpreta

tions of such data and trade secrets. All non-proprietary information 

submitted shall be available for inspection under the Freedom of Inform

ation Act. Information which has been previously submitted need not be 

resubmitted, but must be properly cross-referenced. All maps submitted 

with a plan or permit application should be on readily reproducible 

transparencies. Consolidation of information and cooperation with other 

lessees is encouraged to avoid duplication. Copies of USGS forms to be 

used to submit various information are appended to this order. Lessees 

or operators are encourged to consult with the DCM prior to preparation 

of plans of operations or applications for permits to conduct operations. 
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WHERE TO SUBMIT; Unless otherwise directed, all required plans, applica

tions, and information should be submitted to the Deputy Conservation 

Manager - Geothermal, 345 Middiefield Road, Mail Stop 92, Menio Park, CA 

94025, telephone (415) 323-8111, Ext. 2841. 

PLANS OF OPERATIONS (POO) 

Orderly development of a geothermal resource involves six major phases. 

These phases shall be covered in the Plan of Exploration, Pfan of Baseline 

Data Collection, Plan of Development, Plan of Injection or Disposal, Plan 

of Utilization, and Plan for Production. Plans may be submitted separately 

or combined. A plan will also be required for any subsequent operations 

Involving major surface disturbance In addition to that approved under a 

previous plan. Plans must be approved by the DCM and surface manager(s) 

before permits which authorize commencement of activities can be issued. 

A plan may not be approved without receipt of a satisfactory cultural 

resource report and approval of an Environmental Assessment. A copy of 

the approved plan and any special conditions of approval must be available 

at the worksite. 

Exhibit 1 specifies information applicable to all plans of operation except 

for the Plan of Baseline Data Collection. Exhibit 2 is a flow diagram pre

senting a representative exploration program from lease issuance through 

resource utilization, and shows necessary application and regulatory pro

cedures. Exhibit 3 presents the necessary applications and permits re

quired to perform various exploration and development activities. In 

Exhibit 2 and 3 processing times are representative and are based on 

the applicant's Initial submittal of all required Information and where 

no unusal problems develop. 
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PLAN OF EXPLORATION (POE) 

Exploration drilling to determine the existence, extent, quality, and 

commercial potential of a geothermal resource must be covered in a Plan 

of Exploration. However, activities which involve the search for evidence 

of the geothermal resource without major surface disturbances may not 

require approval of a plan. Activities not requireing a plan may be 

permitted by a Geothermal Exploration Permit. (See "Geothermal Explora

tion Permit" section, below). 

WHEN TO SUBMIT: A Plan of Exploration must be submitted and approved prior 

to commencing exploration drilling which Involves major surface disturbances 

and the drilling of holes to test or produce the resource. A plan may 

also be required for temperature gradient hole drilling In areas where 

harazardous subsurface geologic conditions are known or suspected or where 

the resource may be encountered. 

REOUIREMENTS: The Plan of Exploration must include all information 

shown as Exhibit 1. It may cover a multiwell drilling program or just 

specific operations on localized portions of the lease; however, submittal 

of a broad plan proposing serveraI drill sites or several alternatives 

to an activity is recommended. For multiwell or multisite programs, it 

is Important to submit area-wide geological, geophysical, hydrologicaI, 

and other environmental data. 

ASSOCIATED APPROVALS; Approval of the Plan of Exploration does not 

authorize the lessee to initiate activities. Authorization is issued by 

the DCM by approval of: 
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1. USGS Form 9-1957. Geothermal Dr 11 IIng Permit, or 

2. USGS Form 9-1958, Geothermal Sundry Notice 

(See "Geothermal Drilling Permit" and "Geothermal Sundry Notice" sections, 

below.) 

APPLICABLE REFERENCES; 30 CFR 270.34 and Section 18 of lease Form 3200-21. 

PLAN OF BASELINE DATA COLLECTION (PBDC) 

Before submitting a Plan of Production, the lessee must collect environ

mental data for a period of at least one year. The data will be used 

to establish environmental baselines for the assessment of the effects 

of later production and utilization. Data shall be collected in accordance 

with an approved plan of baseline data collection. In areas where more 

than one lessee intends to produce the geothermal resource, lessees are 

encouraged to submit a cooperative plan. 

WHEN TO SUBMIT; The baseline data collection program should begin as 

soon as a potentially producible resource has been identified. To 

ensure acceptability of the data gathered, it Is recommended that the 

Plan of Baseline Data Collection be submitted and approved prior to any 

new data collection. 

REQUIREMENTS: The Geothermal Environmental Advisory Panel (GEAR) has 

published a report, "Guidelines for Acquiring Environmental Baseline 

Data on Federal Geothermal Leases" (U.S. Department of the Interior, 

January,.-1977), which can be obtained from the DOI. (These guidelines 

will be in lieu of Exhibit 1 requirements). The plan of baseline data 

collection shall describe how baseline data will be collected and the 
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frequency of reporting. The format of the plan will follow that suggested 

In the GEAR guidelines. 

A final report covering the results of the entire study is to be submitted 

at the completion of the data collection period. The final report should 

contain a discussion of which parameters should be subsequently monitored 

and which shall be deleted and why. This applies to all parameters 

covered in the report, whether measured by the operator or his contrac

tor or previousIy measured and Included by reference in the report of 

baseline data. The DCM may require additional reporting In cases where 

usual reporting and interpretation are not adequate. 

ASSOCIATED APPROVALS; The joint approval letter of the Plan of Baseline 

Data Col lection will constitute a permit to proceed with the plan. 

APPLICABLE REFERENCES; 30 CFR 270.34(k) and "Guidelines for Acquiring 

Environmental Baseline Data on Federal Geothermal Leases" (Geothermal 

Environmental Advisory Panel, U.S. Department of the Interior, January, 

1977). 

PLAN OF DEVELOPMENT (POD) 

After the exploration phase, all additional drilling and construction 

(excluding utilization faciIIty construction) which is necessary for ini

tiation of commerical production must be covered In a Plan of Development. 

WHEN TO SUBMIT; The Plan of Development should be prepared after determin

ing the extent, characteristics, and performance of the reservoir and 

before full-scale subsurface and surface development of the resource for 
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commercial utilization. It may be combined with the Plan of Injection 

or Disposal and/or the Plan of Utilization, to expedite processing. 

REQUIREMENTS: The Plan of Development must contain all appropriate In

formation shown as Exhibit 1. It should also include; 

1. Topograph ic Map (preferred scale 1:24,000, but not less than 1:63,360) 

showing: 

Location and spacing of alI existing and proposed production and 

injection wells (distinguished by type) and their connecting pipe

lines and surface production and injection facilities; and 

location of the utilization facility. 

2. Justification (using geologic and geophysical maps, cross sections, 

and other pertinent data) for the proposed location and spacing of 

wells including Information about: 

a. Reservoir characteristics: Area I extent, thickness, geologic 

structure, lithology, temperatures, pressures, water analyses, 

enthalpy, porosities, permeabilities, etc. 

b. Reservoir performance characteristics: Productive area, pro-

ducibility, and anticipated future performance. 

c. Hydroloqic and qeolooic conditions. 

d. Methods to be used to prevent drainage of other lessees' geothermal 

resource and minimize interference with other land uses. 

3. Representative Drilling Program describing: 

Drilling procedures; type of drilling equipment; zone of completion; 

casing., cementing, and mud programs; and safety provisions. 
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4. Downhole Production and Infection Equipment (operational description 

or drawings, capacities, etc.). 

5. Surface Production Equipment Installations (pipelines, separators, 

metering systems, transmission lines, etc.): Operational descriptions 

or drawings, capacities, safety provisions, etc. 

ASS(X;iATED APPROVALS: Approval of the Plan of Development does not 

authorize the lessee to commence development operations. Authorization 

is Issued by the DCM by approval of: 

1. USGS Form 9-1957, Geothermal Drilling Permit, or 

2. USGS Form 9-1958, Geothermal Sundry Notice. 

(See "Geothermal Drilling Permit" and "Geothermal Sundry Notice" sections, 

be Iow .) 

APPLICABLE REFERENCES; 30 CFR 270.34. GRO Orders 2, 6, and 7 

PLAN OF INJECTION OR DISPOSAL (POD 

Liquid well effluent must be disposed of in conformance with regulatory 

requirements. Injection may be required for subsidence control or 

reservoir recharge. The injection or disposal of geothermal effluent 

and associated byproducts must be covered by a Plan of Injection or 

Disposal . 

WHEN TO SUBMIT; The Plan of Injection or Disposal may be submitted at the 

same time and in combination with the Plan of Development and the Plan of 

Uti I Izat-ion, to expedite processing. 

REQUIREMENTS; The Plan of Injection or Disposal must include appropriate 
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Items of information shown as Exhibit 1. In addition, a plan of waste 

disposal by injection must Include docLsnents 1, 2, 3, 10, and 11 below, 

and discussion of remaining Items: 

1. Topographic Map (preferred scale 1" = 1000'), showing all existing 

and proposed wells (distinguished by type), pipelines, and surface 

production. Injection, and utilization facilities. 

2. Subsurface Maps and Cross Sections showing structure and lithology of 

producing and injection zones. 

3. LoQS and Histories of wells penetrating the injection zone. If not 

previously submitted. 

4. In.jectlon Zone Characteristics; Volume capacity, geologic formation 

and structure, porosity, permeability, static formation pressures and 

temperatures, chemical analysis of zonal fluids and their anticipated 

reactivity with Injected fluids. Information about Injectlvity tests 

conducted and previous Injection operations into the same or similar 

formations, etc. 

5. Infection Fluid Characteristics; Quantity, source, chemical analysis 

and reactivity, toxicity, temperature, etc. 

6. Hydrology, including; 

Quantity and analyses of ground water and predicted effects of Injection 

on surface and ground water. 

Identify existence (or lack) of fresh drinking water aquifers. If present. 
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address how these aquifers will be protected In compliance with applicable 

regulations. 

7. Local Tectonic Conditions and predicted seismic effects of injection. 

8. Available Subsidence Data and the discussion of Implications of the 

injection on subsidence control. 

9. Proposed Drilling Programs describing: 

Type of driI Iing procedures and equipment; zone of completion; casing, 

cementing, and mud programs; and safety provisions. 

10. Downhole Production and In.jectlon Equipment (operational drawings, 

capacities, etc.). 

11. Injection Facilities, Pipelines and MeterIng Equipment; Engineering 

design plans and descriptions detailing system capabilities, capacities 

and safety control devices which will demonstrate pollution prevention 

requirements of GRO Order No. 6. 

12. Injectlvity Surveys and other means to monitor Injection activities. 

A plan for waste disposal (including solid and liquid byproducts) by means 

other than injection must include; 

1. Disposal FaciIIties (equipment with flowline drawings). 

2. Processing, Treatment, and Disposal Methods. 

3. Waste Volume. 

4. Hydrology, including: 

Location and quality of surface and ground water and In particular, 

existing or potential fresh drinking water aquifers, which may be 

affected and their chemical compatibility with waste liquids; chemical 

analyses and reactivity of a\} fluids; and methods for maintaining 
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separation of waste from natural water systems. If fresh drinking 

water acquifers underlie the disposal area. It must be clearly shown 

that the disposal system will be In compliance with all applicable 

regulations and standards protecting such drinking water sources. 

5. Monitoring and Recordkeeping Methods. 

ASSOCIATED APPROVALS; Approvals of the Plan of Injection or Disposal does 

not authorize the lessee to perform disposal operations. Authorization Is 

issued by the DCM by approval of: 

1. USGS Form 9-1957, Geothermal Drilling Permit, or 

2. USGS Form 9-1958, Geothermal Sundry Notice. 

(See "Geothermal Drilling Permit" and "Geothermal Sundry Notice" sections, 

below.) 

APPLICABLE REFERENCES: 30 CFR 270.41 and Section 9 of GRO Order No. 4. 

PLAN OF UTILIZATION (POU) 

Any utilization facility construction, and utilization and transmission 

of the resource products must be covered in a Plan of Utilization which 

the facility operator must prepare. 

WHEN TO SUBMIT; A Plan of Utilization must be submitted prior to con

structing either electric or direct use geothermal resource utilization 

facilities on a Federal lease. When surface rights and mineral rights are 

separated (e. g.. Stock Raising Homestead Act lands), the lessee should 

consult with the DCM, on a case-by-case basis, as to whether a Plan of 
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utilization will be required. To expedite preparation and processing, 

the plan may be submitted either separately or in combination with the 

Plan of Development and the Plan of Injection or Disposal. 

REQUIREMENTS: The Plan of Utilization should present a general overview 

of the proposed facility and its operation. Detailed engineering design 

plans and specifications for actual construction.shouId be submitted with 

the Geothermal Utilization Permit application. Certain requirements of 

this part may be waived or modified when the DCM determines such require

ments are not necessary for the proper consideration of the Plan of 

Utilization (e. g.. Individual well site generators, small scale direct 

use facilities). Operators are urged to contact the DCM for guidance in 

such situations. The Plan of Utilization should include the appropriate 

information shown in Exhibit 1 and the following: 

1. Information about proposed structures, equipment, and support facilities, 

including: 

a. Topographic map (preferred scale 1:6000 in lieu of item 2a, 

Exhibit 1, showing; 

. Facilities and production and Injection wells (distinguished by 

type), power transmission lines. Federal and private lease 

boundaries and serial numbers, existing and planned access roads, 

source of road building materials and other pertinent features. 

b. Description, purpose and operation procedures for each faciIity or 

Important components of the facility. 

c. Schematic flow diagram of the Important components of each facility. 

d. Plan of proposed architectural landscaping. 
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e. Time Schedule for installation and start-up of the facility, in

cluding designing of the plant, acquiring materials, construction, 

and prestart-up testing. 

f. Number of Personnel necessary to operate the facilities. 

g. Schedule for testing and maintaining safety devices. 

2. Facility-Site Suitability Studies conducted and planned, including 

reports, logs, laboratory reports, and raw data obtained from geolog

ical, geotechnical and soil bearing surveys. 

3. Water Supp I ies: Source, quality, consumption rate, and planned use. 

4. Disposal Methods for waste water, solid wastes, and noncondensible 

gases, other than these covered In a Plan of Injection. 

5. Narrative Statement (In Iieu of Item 3, Exhibit 1) containing; 

Measures to prevent or control fires, pollution of surface and 

ground water, air and noise, pollution, hazards to public health 

and safety, and damage to fish, wildlife, natural resources, and 

areas of cultural, historical, or archeological value. 

6. Program for monitoring operations to assure compliance with noise, 

air, hazardous wastes, and water quality standards and regulations. 

The monitoring program shall complement the program presented In 

the Plan for Production. (See "Plan for Production" section, 

below.) 

7. Abandoment and Reclamation Procedures. 

8. Any additional data the DCM may require In support of the Plan of 

UtiIIzation. 
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ASSOCIATED APPROVALS; Pursuant to 43 CFH 3250 permanent electrical 

power generation facilities of any capacity (other than a facility for 

an Individual production well) will require issuance of a land use license 

by the Bureau of Land Management. Research and demonstration projects 

(non-electric or electric power generation facilities) of not more than 

20 megawatt (MW) net capacity will not require a Bureau of Land Management 

land use license, unless retained for commerical operation beyond an 

Initial five-year period. All of the above will require approval of a 

Geothermal Utilization Permit. Approval of the Plan of Utilization does 

not authorize the lessee to initiate construction and operation of 

utilization facilities. Authorization will be Issued by the DCM by 

approval of: 

1. USGS Form 9-1968, Geothermal Utilization Permit, and if necessary 

2. USGS Form 9-1958, Geothermal Sundry Notice. 

(See "Geothermal Utilization Permit" and " Geothermal Sundry Notice" . 

sections, below.) 

APPLICABLE REFERENCES: 30 CFR 270.2, 30 CFR 270.34-1, and 43 CFR 3250 

PLAN FOR PRODUCTION (PFP) 

Production procedures, monitoring, and any operations to be conducted 

after completion of drilling, construction, and installation of all 

wells and facilities needed to commence commercial production must be 

covered in a Plan for Production. 

WHEN TO SUBMIT: The Plan for Production must be submitted and approved 

prior to initiating production for commercial utilization (except 
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for approved test period) of the geothermal resource. 

REQUIREMENTS: The Plan for Production must contain appropriate items 

of information shown in Exhibit 1, unless previously submitted. In 

which case they may be referenced. It must also include: 

1. Proposed Pol icy on rates of production, commingling, use of byproducts, 

remedial work, infill drilling, maintenance, shutdown anil start

up, etc. 

2. Data to be coI Iected (pressures, temperatures, etc.) and methods to 

be used for determining and evaluating past and predicting future 

reservoir performance. The DOI may require scheduled reports and/or 

reviews of reservoir performance throughout the life of the project. 

3. Details of the methods of calculating Federal royalty. 

4. Sales contracts or any other agreements not previously submitted. 

5. Monitoring Program for noise, air and water quality, seismic and 

land subsidence activity, and the ecological system other than (or 

in conjunction with) that covered under the Plan of Utilization. 

ASSOCIATED APPROVALS: Before submission of a Plan for Production, 

the lessee must collect environmental data for a period of at least 

one year. A Plan of Baseline Data Collection should be submitted 

and approved prior to any data collection. The collected data must 

be submitted for approval in a baseline data report before or with 

the Plan for Production. (See "Plan of Baseline Data Collection" 

section, above and "Baseline Data Report" section, below.) In addition 

to an approved Plan for Production, an appropriate permit and plan of 

operation maybe required before commencing various post-development 
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activities. (See "Geothermal Sundry Notice and Geothermal Drilling 

Permit sections, below.) 

APPLICABLE REFERENCES: 30 CFR 270.34. 

P E R M I T S 

GEOTHERMAL EXPLORATION PERMIT 

A permit is required for any exploration operations on Federal lands 

which Involve the search for evidence of geothermal resources, such as 

geophysical surveys and drilling and coring of temperature gradient 

holes. A permit Is not required for casual use exploration activities, 

however. 

For exploration activities on unI eased lands, or lands leased to other 

than the applicant, the exploration permit is Issued by the appropriate 

surface management agency (either Bureau of Land Management or Forest 

Service). 

For exploration activities on jands under lease to the applicant, a 

Geothermal Exploration Permit must be obtained from the DCM. A Geo

thermal Exploration Permit may only be used to permit activities not 

connected with an approved plan of operation. In addition to the above 

activities the permit may be required for the brushing of roads and off-

road vehicle use associated with exploration activities, and may also 

be required for geotechnical site suitability studies. 

WEN TO SUBMIT; A permit application must be filed and approved prior 

to initiating any exploration operations. 
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REOUIREMENTS; To obtain a permit, the lessee must submit; 

1. USGS Form 9-1956, Geothermal Exploration permit. 

2. Brief Explanation of Proposed Operations. 

3. Topographic Map (preferred scale 1:24,000, but not less than 1:63,360) 

showing the lease boundaries and serial numbers and proposed station 

points, drill sites, access roads, etc.. 

4. Description of Proposal, Including the Information required by 

GRO Order No.1. 

5. Certified Statement of the presence or absence of any cultural, 

historical, or Native American religious site which may be 

disturbed by proposed surface disturbing activities, e.g. tempera

ture gradient hole drilling. The statement must be made by a person 

acceptable to the surface manager, and copies must be submitted to 

the surface manager and DOI. 

ASSOCIATED APPROVALS; A plan Is not required to permit exploration 

operations; however, an approved Plan of Exploration may be required 

for certain activities, such as deep gradient holes where a potentially 

hazardous geologic environment Is suspected, where the resource may be 

encountered, or where significant surface disturbance may be necessary 

for site access or preparation. (See "Plan of Exploration" section, 

above.) Site suitability surveys Involving trenching or road construction 

in preparation for the submittal of a Plan of Operation require approval 

by the DCM and concurrence by the surface manager. Such site suitability 

surveys may be obtained via a Geothermal Exploration Permit. An exploration 

permit expires one year from the date of Issue. AI I operations must be 
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completed and abandoned within that time, unless a written request for 

an extension Is approved by the DOI. 

APPLICABLE REFERENCES: 30 CFR 270.2, 30 CFR 270.78, GRO Order No.1, 

and Section 18 of Lease Form 3200-21. 

GEOTHERMAL DRILLING PERMIT 

A geothermal drilling permit is required for each well drilled to determine 

the presence of, test, develop, produce, or inject the geothermal resource. 

An approved copy of Form 9-1957 and the drilling program, with any special 

stipulations or conditions of approval, must be available at the worksite 

during operations. 

WEN TO SUBMIT: A permit application must be filed and approved 

prior to drilling, redrilling, deepening, or plugging back wells. 

Necessary access road construction and drill site preparation may 

be authorized by the Drilling Permit or by separate Sundry Notice. 

The appi icatlon may be filed at the same time as any plan which 

proposes drilling, to expedite processing. However, the Drilling 

Permit will not be approved until such plan has been approved. 

REQUIREMENTS: To obtain approval for drilling, the lessee must 

submit; 

1. USGS Form 9-1957, Geothermal DriI Iing Permit 

2. Detailed DriI Iing Program, including: 

a. Chronological description of drilling plans indicating depths, 

hole sizes, tests, logging runs etc. 
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18. b. Blowout prevention equipment. Include: 

A drawing showing Installation, types, rating, landing heads, and 

auxiliary equipment for each stage of drilling; proposed accumu

lator and backup systems; and testing procedures (including ad

vance notification of USGS for witnessing). 

c. Casing; Size, weight, grade, condition, design criteria (safety 

factors. Including burst, collapse, tension, and thermal stress 

allowances), couplings, proposed landing depths and perforated 

intervals, number and size of perforations or slots, and pressure 

testing procedures (Including advance notifications of USGS for 

witnessing) . 

d. Cement; Quantities, type, additives, desired fill, excess to be 

used, and testing or recementing procedures to insure desired 

fill and cement bond. 

e. Directional measurements to be taken. If the well is to be 

directional Iy drilled, include plan and profile drawings and 

coordinates or bearing to projected hole bottom. 

f. Circulatino media: Type, additives, cooling measures, reserve 

supplies kept onsite, toxicity and protective measures for any 

toxic materials, and noise and dust control procedures for air 

drilling. 

g. CompIetIon well head: Manufacturer, type, design specifications 

(pressure and temperature ratings, etc.), and drawing showing 

wellhead, valve assembly with auxiIlary outlets, etc. Use API 

recommended nomenclature. 

h. Formation evaluation; Proposed methods and tools for coring, 
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and mud and borehole logging. 

I. DriI Iing hazards: A brief summary of previous drilling experience 

In the immediate area. Description of suspected zones of severe 

lost circulation, high gas or water pressure, hydrogen sulfide gas, 

etc., and safety equipment to handle any hazards. 

j . DriI Iing equ ipment: Type and capacity rating of rig, pumps, and 

accessory equipment, 

k. Production testing; Details about surface piping and facilities, 

measurement of flow rates and temperatures, fluid sampling, and 

containment or disposal. 

I. Abandonment; Proposed abandonment procedures compliant with 

GRO Order No. 3. 

3. Plat; A plat (scale not less than 1:24,000) shall accompany each 

application to drill a new well. The plat shall show the surface and 

expected bottom hole locations and the distances from the nearest section 

or tract lines or corners, as shown on the official plat of survey or 

protracted survey, with bearings of those lines (if available). Located 

section survey markers should be indicated. The method of obtaining the 

final ground level should be indicated (topographic map, surveyed, etc). 

A plat of the preliminary location and elevation will be acceptable, but 

shall be followed by the final official surveyed location and elevation 

above sea level after the location Is completed. 

4. Geological. Geophysical, and Hydrological Conditions. Describe briefly; 

General geologic evironment; anticipated reservoir type, estimated depths 

and types of formations to be drilled, and temperature profile; and 

anticipated kind and quality of production. 
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(Previously submitted data on an area may be referenced rather than 

resubmitted.) 

ASSXIATED APPROVALS; A plan which proposes deep drilling must be sub

mitted and approved before a drilling permit will be Issued. (See "Plan 

of Exploration", "Plan of Development", and "Plan of Injection or Disposal" 

sections above.) Drill site and access road construction may be commenced 

before the permit Is issued if the plan has been approved. In such cases, 

approval for construction can be obtained with a USGS Form 9-1958, Geothermal 

Sundry Notice. A Sundry Notice may also be required for other activities, 

such as subsequent production testing and for changes In a drilling program 

in progress. 

(See "Geothermal Sundry Notice" section, below.) 

APPLICABLE REFERENCES: 30 CFR 270.71 and GRO Orders No. 2 and 3. 

GEOTHERMAL SUNDRY NOTICE 

A CSeothermal Sundry Notice may only be used for certain miscellaneous 

activities where the proposed activity Is within the area of operations 

established by a previously approved Plan of Operation, and which can 

be conducted without additional surface disturbance. 

The following may be authorized by an approved Sundry Notice; 

1. Drill Site Preparation Activities (i f conducted before the GeothermaI 

Drilling Permit is Issued); Surveying; constructing access roads, 

well pads and sumps; digging cellars; and setting conductor pipe. 

2. Changes to Approved Plans or Permits: Proposed total depth, casing 
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sizes, and cementing depths; powerplant installations; etc. 

3. Subsequent Well Operations; Repairing, testing, shooting, or plugging 

and abandoning wells; stimulating or changing the method used to 

produce the well; altering casing or liner; changing or reconditioning 

downhole production or injection equipment; converting a formation or 

well for fluid Injection; production/Injection tests (when not covered 

by the Dr11 Iing Permit) . 

4. Construction or Alteration of surface production facilities and of 

phases of construction of a utilization facility when complete con

struction plans were not submitted with the utilization permit applica

tion, or subsequent alternations of a utilization facility. (See 

"Geothermal Utilization Permit" section, below.) 

5. Other activities not previously covered by, but connected with, an 

approved Plan of Operations. 

WHEN TO SUBMIT; Prior to Initiating certain miscellaneous activities, 

written request to do work must be approved by the DOI. Application Is 

made by submitting USGS Form 9-1958, Geothermal Sundry Notice. 

REQUIREMENTS; The Sundry Notice should Include a detailed description 

of the proposed operations. When proposing subsequent well operations, 

include current mechanical and production status of the well (casing 

details and condition, effective depth, etc), reason for proposal, remedial 

program, proposed starting date and anticipated duration. 

ASSOCIATED APPROVALS: Sundry Notices covering the above activities will 

be approved only if within an existing area of operations and there wIM 

be no further significant surface disturbance than that anticipated by 
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operations approved under a plan. In an emergency, oral approval may be 

obtained for an activity, but a Sundry Notice must subsequently be filed. 

APPLICABLE REFERENCES; 30 CFR 270.17, 30 CFR 270.34, 30 CFR 270.35, 30 CFR 

270.45, 30 CFR 270.71-1, 30 CFR 270.72, 43 CFR 3205.3-8, and GRO Order 

No. 3. 

GEOTHERMAL UTILIZATION PERMIT 

The Geothermal Utilization Permit (USGS Form 9-1968) requires a two 

step approval. First approval authorizes construction and prestart-up 

testing of the facility. Geothermal Sundry Notices (Form 9-1958) may 

be used to authorize various phases of facility construction when con

struction plans are not submitted with the initial application, however, 

approval of these permits must follow the first approval of the Geothermal 

Utilization Permit. The second approval of the Utilization Permit authorizes 

the operation of the facility. Such approval can be made after evaluation 

of the prestart-up testing results submitted by the lessee. Where surface 

and mineral rights are under separate ownership (e.g.. Stock Raising 

Homestead Act of 1916 lands), the facility operator should consult with 

the DCM, on a case-by-case basis, as to whether a Utilization Permit under 

this Order Is required. 

'//HEN TO SUBMIT; The permit appI icatlon must be submitted for first step 

approval prior to facility construction and prestart-up testing. Concurrent 

submittal with the Plan of Utilization Is recommended for timely approval. 

After construction and testing, the original or a copy of the signed 

Utilization Permit must be submitted with the prestart-up test results for 
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second step approval to operate the facility. 

REQUIREMENTS; To obtain a permit, the lessee must submit: 

1. USGS Form 9-1968, Geothermal Utilization Permit. 

2. Plat: An official surveyor's plat (scale not less than 1:24,000) 

showing elevation at ground level and location of the facility and all 

related sites by distances from the nearest section or tract lines 

or corners. 

3. Detailed Engineering Design Plans and Specifications for a I I construc

tion of principal and related facilities, power transmission lines, 

and faciIIty sites, including road construction and improvement. Each 

drawing submitted should contain an original signature of the super

vising registered engineer. 

4. A Iist of all state, county and other local agencies and private or

ganizations. Including professional consultants, who have conducted 

or will conduct Independent reviews of criteria, analyses and designs 

for verification of sound design practice and compliance with applic

able codes and standards. The permit will not be granted until the 

extent of independent review Is deemed adequate by the D(DM. In 

order to expedite processing of the Utilization Permit application, 

the DCM may require additional Independent design review, funded by 

the appIleant. 

5. Operating Plan containing procedures and standards to operate and maintain 

the facility. 

6. Planned Metering to determine facility Input and output. 

7. Proposed sampling and chemical analyses program to monitor fluid flow 
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stream through facility. Including byproducts. 

8. Schedule and Procedures for installation and prestart-up testing of all 

equipment and commencement of operations for commercial utilization of 

resources. 

ASSOCIATED APPROVALS; A plan of utilization must be submitted and approved 

before a Geothermal Utilization Permit will be Issued. Sundry Notices may 

be used to approve the construction activities in phases or stages. (See 

"Plan of Utilization" section,'above.) 

APPLICABLE REGULATIONS: 30 CFR 270.60, 30 CFR 270.61, 30 CFR 270.71-1, and 

30 CFR 270.72. 

REPORTS 

COMPLETION OF EXPLORATION OPERATIONS 

A completion report must be submitted for exploration operations permitted by 

a Geothermal Exploration Permit. 

WHEN TO SUBMIT; The report should be filed within 30 days after completion 

of activities. The DCM may, however, require submittal of available 

data prior to full completion of all scheduled activities. 

REQUIREMENTS; Submit data and Information required by GRO Order No. 1, 

properly Identified as to lease and Exploration Permit number. 

ASSOCIATED APPROVALS: USGS Form 9-1956, Geothermal Exploration Permit. 

Completed operations must be left in a condition acceptable to the District 

Geothermal Supervisor. 
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APPLICABLE REFERENCES; GRO Order No. 1. 

GEOTHERMAL WELL COMPLETION REPORT 

A completion report must be submitted for wells drilled under a Geothermal 

Dri11ing Permit, Including all newly drilled and completed wells and old 

wells which have been deepened, redrilled, or plugged back. 

WHEN TO SUBMIT; The report should be filed within 30 days after release 

of the drilling rig. If results of production tests, water analyses, etc. 

are not available within this time period, such data shall be submitted 

In subsequent reports. 

REQUIREMENTS; The lessee must submit In duplicate; 

1. USGS Form 9-1960, Geothermal Well Completion Report. 

2. Chronological History of all operations conducted on the well, giving 

complete details of drilling, cementing, formation and production tests, 

and geologic or reservoir phenomena (downhole problems, lost circulation 

zones, steam and/or water entries, etc). 

3. Final Prints of all downhole logs run (electric, sonic, dipmeter, 

formation density, including 1" = 100' scale S.P. - resistivity logs, 

if available, etc.) and analyses of these logs (e.g.. Saraband). 

4. Results of Surveys Run; Temperature, fluid entry, etc. 

5. Directional Survey Data; If dIrectionalIy driI led, plan and profile 

drawings of the hole course, including projected hole bottom If not 

measured. 

6. Analyses of produced liquids, gases and solid effluents. 
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7. Plat; An official surveyor's plat showing the final location and 

elevation of the well If different from the location submitted with 

the Geothermal Drilling Permit application. 

8. Geologic Data; 

Complete geologist's lithologic log or mud log, geologic summary of 

drilling results, and geologist's reports to the operator. 

9. Samples; A Split of all drill cuttings (if requested by the DOI) 

washed and bagged with intervals clearly labeled. 

(Previously submitted data may be referenced by title and date submitted.) 

ASSOCIATED APPROVALS; Wei I operations must be conducted in accordance with 

an approved USGS Form 9-1957, Geothermal Drilling Permit. (See "Geothermal 

Drilling Permit" section, above.) 

APPLICABLE REFERENCES; 30 CFR 270.72 and 30 CFR 270.73. 

GEOTHERMAL POLLUTION INCIDENT REPORT 

All blowouts, spills, leaks, toxic or noncondensible gaseous emissions, or 

other incidents which may have a significant impact on the environment must 

be reported to the District as soon as possible but no later than 18 hours 

after the incident. If unable to contact the District Geothermal Supervisor, 

the DOI should be contacted directly. 

WHEN TO SUBMIT: The Initial report must be confirmed by a written report 

to the DCM and District Supervisors within 30 days after the Incident. 

REQUIREMENTS; The report should be submitted on USGS Form 9-1961, Geo

thermal Pollution Incident Report. With prior approval of the DOI, 
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standard pollution report forms (government, company. Insurance carrier, 

computerized, etc.) may be used instead of Form 9-1961. 

ASSOCIATED APPROVALS: Corrective measures taken In mitigation of the incident 

must be acceptable to the DCM. 

APPLICABLE REFERENCES; 30 CFR 270.30 and Section 9.B. of GRO Order No. 4. 

GEOTHERMAL ACCIDENT AND INJURY REPORT 

AI I accidents and injuries must be reported to the DCM as soon as possible 

but within 24 hours of the occurrence. 

WHEN TO SUBMIT; A written report must be filed not later than 15 days after 

the accident. 

REQUIREMENTS; The report should be submitted on USGS Form 9-1962, Geothermal 

Accident and Injury Report. With prior approval of the DCM, standard forms 

(government, company, insurance carrier, computerized, etc.) may be used 

in place of Form 9-1962. 

ASSOCIATED APPROVALS; Corrective and/or preventetive measures to prevent 

similar accidents must be acceptable to the DCM. 

APPLICABLE REGULATIONS; 30 CFR 270.46. 

MONTHLY REP(}RT OF GEOTHERMAL OPERATIONS 

The lessee must file a complete report covering all lease activities 

(production, injection, drilling, exploration, etc) for each lease each 
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month, starting with the month In which operations conducted under an 

Exploration or Drilling Permit are started and continuing until the 

lease is terminated or the DOI authorizes omission of the report. 

WEN TO SUBMIT; The report must be submitted on or before the last 

day of the succeeding month, unless an extension is granted by the 

DCM. 

REQUIREMENTS: The report should be filed on USGS Form 9-1963, Monthly 

Report of (Seotherma I Operations. With prior approval of the DOI, compute

rized or other special forms may be used in lieu of Form 9-1963. The 

X M may from time to time require cumulative production and injection 

data by well, lease, reservoir, formation, or field. 

ASSOCIATED APPROVALS: None 

APPLICABLE REFERENCES; 30 CFR 270.74, and Section 9.C.(2) of GRO Order 

No. 4. 

MONTHLY REPORT OF SALES AND ROYALTIES 

Beginning with the month in which production is first sold or utilized, 

the lessee must file a monthly report of sales and royalties for each 

productive lease, unless otherwise authorized by the DCM. 

WHEN TO SUBMIT: The report must be received by the DOI on or before the 

last day of the succeeding month together with the royalties due the 

United States. If the last day of the month occurs on a weekend or 

hoiiday the report and pa/nent must be received by the last day of business 

for that month. In addition, the lessee must submit, within 30 days 

after its effective date, a copy of any sales contract (or utilization 
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agreement) for disposal of geothermal resources from the lease. 

REQUIREMENTS; Prior to submittal of the first report, the DOI will 

determine what information is required and the form on which it must be 

submitted. The report should clearly show all of the critical data 

(volumes, factors, values, etc) and calculations used In arriving at the 

royalty value due the United States. Unless otherwise authorized by the 

DCM, this report is required for Intermittent as well as continuing 

sales. 

APPLICABLE REFERENCES; 30 CFR 270.49, 30 CFR 270.50 and 30 CFR 270.75. 

. ANNUAL REPORT OF EXPENDITURES FOR DILIGENT EXPLORATION OPERATIONS 

If diligent exploration credit is desired, the lessee must file an annual 

report of expenditures for diligent exploration operations for that lease. 

WHEN TO SUBMIT; The report must be submitted on or before the lease 

anniversary date. 

REQUIREMENTS: The report must Include an itemized list of expenditures 

for exploration activities performed during the lease year. Proprietary 

data, reports and results of all surveys for which expenditures are 

claimed should accompany the report if not previously submitted. The 

report should also Indicate the desired mannner of allocation of expendi

tures toward all related leases. 

APPLICABLE REFERENCES: 30 CFR 270.77 and 43 CFR 3203.5, NTL-79-01 
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ANNUAL REPORT OF COMPLIANCE WITH ENVIRONMENTAL 

PROTECTION REQUIREMENTS 

The lessee must submit an annual report on actions taken to comply with 

regulations and requirements for protection of the environment. If any 

action conducted on the lease during the preceding 12 months resulted in 

environmental impact. This report can be combined with the appropriate 

environmental quarterly report required by Section 12, Lease Form 3200-12. 

WEN TO SUBMIT: The report must be submitted on or before the lease 

anniversary date. No report will be required on inactive leases unless 

requested by the DOI. Related leases may be covered by one report. 

REQUIREMENTS: The report must include; 

1. Cover Page; Report title (including year), operator, lease serial 

number(s), location (section, township, range, base meridian, county. 

State, and field or K(3RA name), lease date, report submittal date, 

and chronological activity list. 

2. Chronological Description of all activities related to geothermal 

exploration, development, and production, giving dates and actions 

taken to protect the surface and subsurface environment. (A state

ment that no citations were received and operations were suspended 

is not sufficient.) Concerns that should be discussed for each 

activity Include: 

Noise, erosion, and pollution control; water and air quality; flora 

and fauna; aesthetics, antiquities, and historical sites; subsidence 

and seismic activity; sanitation and waste disposal; public access; 
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and rehabilitation activities. (Monitoring of various parameters 

and remote sensing using infra-red or other aerial color photography 

may be used to substantiate compliance with various requirements.) 

3. If Pollution Incidents Occurred: Reference appropriate Pollution 

Incident Reports and discuss any changes or new development, and the 

effectiveness of corrective measures. 

APPLICABLE REFERENCES; 30 CFR 270.76, Lease Form 3200-21. 

BASELINE DATA REPORT 

Before submitting a Plan for Production, the lessee must collect environ

mental data for at least one year so that baselines can be established 

before starting commercial production. 

WEN TO SUBMIT; Collected data must be submitted In a final report before 

the approval of the Plan for Production. During data collection, interim 

baseline data reports shall be submitted as required under the approved 

Plan for Baseline Data Collection. A final report covering the results 

of the entire study is to be submitted upon completion of data collection. 

The DOI may require additional reporting in cases where unusual reporting 

and interpretation are encountered. 

REQUIREMENTS: Data submitted must include air and water quality, noise, 

seismic and land subsidence activity, species and abundance of vascular 

plants and vertebrate animals, and other topics as specified in the 

approved Plan for Baseline Data Collection. Data must be compiled, 

analyzed, and interpreted in an orderly manner, and the report shall 
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include; How the geothermal resources will be used; how the data was 

collected; clear, concise discussions of the data collected for each 

environmental parameter; and conclusions. The report must stand alone. 

If other reports are referenced, pertinent data must be summarized. A 

single report will suffice for all operators participating In a coopera

tive effort to collect baseline Information. 

The final report should contain a discussion of which parameters should 

be subsequently monitored and which should be deleted and why. This 

applies to all parameters covered in the report, whether measured by 

the operator or his contractor or previously measured and Included by 

reference in the report of baseline data. 

ASSOCIATED APPROVALS: Not appIicabie. 

APPLICABLE REFERENCES; 30 CFR 270.34(k), "Guidelines for Acquiring 

Environmental Baseline Data on Federal Geothermal Leases" (U.S. Depart

ment of the Interior, January 1977). 

ENVIRONMENTAL QUARTERLY REPORT 

WEN TO SUBMIT: If required by the DCM, the lessee must submit quarterly 

reports of environmental monitoring. 

REQUIREMENTS; The reports must contain environmental data collected 

during lease development and subsequent operating activities. It must 

follow the format of the baseline data report or as otherwise specified 

by the DCM. (See "Baseline Data Report" section above.) 

ASSOCIATED APPROVALS: Not appI/cable. 
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APPLICABLE REFERENCES: Section 12 of Lease Form 3200-21, Plan of Baseline 

Data Collection, Plan for Production. 

MONTHLY REPORT OF FACILITY OPERATIONS 

A monthly summation of facility operations for each individual production 

well, research and demonstration, or plant facility must be submitted by 

the facility operator, unless otherwise authorized by the DOA. 

WEN TO SUBMIT; The report for any month must be submitted on or before 

the last day of the following month. The first report must be made for 

the month In which Initial operations and sales begin. 

REQUIREMENTS; The report must be filed on a form and in a manner agreed 
to by the DCM. 

APPLICABLE REGULATIONS; 30 CFR 270.74-1. 

MISCELLANEOUS COMPLETION REPORTS 

Ckjmpletlon reports are required for all miscellaneous well operations 

permitted by a Sundry Notice except for surface facility construction 

and where operations are reported In a Geothermal Well Completion Report, 

USGS Form 9-1960. 

WHEN TO SUBMIT: The lessee must submit the report within 50 days after 

completion of the work. 

REQUIREMENTS: The report must describe the activities performed and the 

results obtained. It must include records of any well logs or surveys. 
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If not previously submitted. 

ASSXIATED APPROVALS; The report may be submitted in a form convenient 

to the lessee. A copy of the approved USGS Form 9-1958, Geothermal 

Sundry Notice, must be attached to the report. 

APPLICABLE REGULATIONS; 30 CFR 270.72. 

RECORDS 

During deep drilling activities, all pertinent well records must be made 

available at the worksite and field headquarters for use or Inspection, 

unless otherwise directed by the DCM. 

I 

DAILY DRILLING REPORT AND RECORD 

WEN TO SUBMIT: Unless sped f leal I y otherwise arranged with the DOI, a 

daily telephone report must be made to the District Geothermal Supervisor 

during the drilling of any well approved' by a Geothermal Drilling Permit. 

REQUIREMENTS; The telephone report should be a chronological accounting 

of operations conducted and should Include: 

1. Depth; TotaI and pIugged back. 

2. Footage DriI led and hole size. 

3. Drilling Fluid Characteristics; 

Weight or pressure (air drilling). 

Drilling fluid temperature in and out, and 

Dri11ing fluid losses . 
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4. Hole Deviation Surveys and, if directional Iy driI led, hole bottom 

coordinates. 

5. CasIng Run. 

6. Cementing Details. 

7. Logs and Surveys Run. 

8. DriI Iing Problems: Tight hole, lost circulation, e t c . 

9. Tests; 

Formation or production test details, and 

Blowout preventer and casing tests. 

APPLICABLE REGULATIONS: 30 CFR 270.37. 

WELL LOGS AND SURVEYS 

WEN TO SUBMIT; During operations, field prints or working copies of the 

following must be submitted to the DCM and District Geothermal Supervisor: 

1. AI I Downhole Logs (electrical, radioactive, formation density, etc): 

one copy each to the DCM and District Geothermal Supervisor immediately 

after running. 

2. Temperature and Fluid Entry Surveys; One copy each to the DCM and 

District Geothermal Supervisor immediately after running. 

3. Mud Logging Results; One copy each to the DCM and District Geothermal 

Supervisor on completion of a data page. 

REQUIREMENTS; The following records must be kept at the worksite: 

1. Data and Plots for directional surveys and mud logging. 

2. Field Prints of downhole logs. 
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3. Temperature and Fluid Entry Surveys. 

4. Fluid Sampling Results. 

5. Core Recovery and Description. 

APPLICABLE REGULATIONS: 30 CFR 270.37. 

SERVICING RECORDS 

REQUIREMENTS; Working copies of the following well service records must 

be kept at the worksite, and copies must be made available to the DCM 

when requested; Cementing, stimulation, perforation, acidizing, and 

formation fracturing reports; casing, drill pipe, and other downhole 

component measurements; fishing tool reports; etc. 

APPLICABLE REGULATIONS: 30 CFR 270.37. 

COMPANY RECORDS 

REQUIREMENTS: Copies of all geologic, geophysical, stratigraphic, struc

tural, engineering, and environmental studies, reports, and records must 

be made available to the DCM, when requested. 

SAFETY RECORDS 

REQUIREMENTS: Records of safety meetings, safety devices Installed at 

the worksite, and work crew drills on contingency plan procedures must be 

available at the worksite. 
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Exhibit 1 
GRO Order No. 5 
Page 1 of 3 

BASIC INFORMATION FOR PLANS OF OPERATION 

1 . Title Pace showing: 

Lease number(s) or unit agreement name; 

Known Geothermal Resources Area (K(5RA) name, if any; 

Location (section, township, range, base and meridian; county, and 

State); Name, address, and phone number for lessee or operator, 

contractor, and field representatives; 

Brief description of proposed operations and objectives; and 

Estimated starting and completion dates for each activity. 

2. Maps; 

a. Topograph ic map, orthophoto quad or equivalent (preferred scale 

1:24,000), and, if necessary, written explanation presenting; 

Federal lease boundaries and serial numbers; 

Fee lease boundaries, ownership, and lessees, if known; 

Names, addresses and phone numbers of private surface owners of, 

and those adjancent to, lands to be disturbed by proposed operations; 

Proposed, existing, and abandoned wells; 

Existing and planned access roads; 

Water supplies and road building materials; 

Campsites, airstrips, and other support facilities; 

Homes and other pertinent surface facilities; 

b. Large-seale map showing layout of the operations site (equipment, 

facilities, sumps, etc.). 
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c. Detailed engineering plan and profile drawings for any site, road, 

or other construction or modification located on rugged terrain, 

potentially unstable ground, or environmentally sensitive areas. 

3. Narrative Statement containing: 

Measures to prevent or control; fires; soil erosion; pojlution of 

surface and ground water, air and noise pollution, hazards to public 

health and safety, and damage to fish, wildlife, natural resources, 

and areas of cultural, historical, or archeolog Ical value; 

Methods for disposing of waste materials (including sanitary facilities); 

Provisions for monitoring air quality, noise, drilling mediums, and 

produced gases, liquids, and solids; and 

Information about construction and drilling personnel (crew size, housing, 

and support facilities). 

4. Certified Statement of the presence of or absence any cultural, historical, 

or Native American religious site which may be disturbed by operations. 

The statement must be made by a person acceptable to the surface 

manager, and a copy must be submitted to the surface manager and the 

DCM. A certified statement of the presence of any rare, threatened 

or endangered animal or plant species may also be required. 

5. Emergency Contingency Plans including; 

Accident and injurv contingency plan for all plans; a blowout con

tingency plan where drilling Is proposed; and when required by the 

DCM,.contingency plans for the control of fires, pollution incidents 

or hazards resulting from adverse weather conditions. Each contingency 

plan shalI contain; 
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A Description of adverse effects the emergency would have on operations, 

personnel, public health, and the environment; 

Measures to control these effects. Including shutdown procedures; 

Responsibilities of each employee in an emergency situation; 

Information about personnel with special training or experience with 

emergency procedures; 

Where to obtain emergency control services and medical aid; and 

Emergency notification list (names, addresses, and telephone numbers 

of pertinent Federal, State and local regulatory, law enforcement, 

and emergency service offices). 

APPLICABLE REFERENCES: 30 CFR 270.34 and Section 18 of Lease Form 3200-21. 

6. Environmental Information. Submittal of the following Information 

will facilitate the approval process: 

Regional and local geology, hydrology, and meteorology; 

Potential geologic hazards (active faults, landslide areas, etc.); 

Soil, air, noise, and visual studies; 

Fauna and flora (associations, communities, habitats, life patterns, 

etc.); 

Current and prospective land uses, including recreational areas; and 

LocaI economy. 

Sites of cultural, historical, or archeological value; and 

Wild-life migration routes, watering holes, and habitats. 



E x h i b i t J . APPLICATIONS AND REPRESENTATIVE WOCESSING TIMES FOR VARIOUS GEOTHERMAL ACTIVITIES 

ACTIVITY 

Casual Use 
Aer ia l Surveys 
Geologic Magging 
Survovinq 
Water SampI inq 

Exp lo ra t ion Operat ions 
Aroal GaoDYlsical Surveys 
Teniperature Gradient Hole D r i l l i n g and 

Coring (max. 3000 fea t ) 
Exp lo ra t ion D r i l l i n g and Tas t ing 

Geotechnical S i t e Study 
With t rench ing or road c o n s t r u c t i o n 
No t rench ing or road cons t ruc t i on 

Wall Pad and Access Road Const ruc t ion 
Exp lo ra to ry Wall D r i l l i n g 
Wei 1 Test ing 

Add i t i ona l su r face d is turbanco 
No add i t i ona l sur face d is tu rbance 

Development 
Gootechnical S i t e Study 

With t rench ing or road cons t ruc t i on 
No t rench ing or road cons t ruc t i on 

Well Pad and Access Road Const ruc t ion 
In j ec t i on Wei 1 Dr i11 ing 
Product ion Well D r i l l i n g 
Pi pal ine Const ruc t ion 
Well Tes t ing (p roduct ion and i n j e c t i o n ) 

Add i t i ona l sur face d Is turbance 
No add i t i ona l sur face d is tu rbance 

I n j e c t i o n f a c i l i t i e s cons t ruc t i on 
Product ion f a c i l i t i e s cons t ruc t i on 

Later cons t ruc t i on on same s i t e 
A l t e r a t i o n 

Product ion and u t i l i z a t i o n 
Gaotechnical S i t e Study 

With t rench ing or read c o n s t r u c t i o n 
No t rench ing or road cons t ruc t i on 

S i t e Const ruc t ion 
Fac i l i t y Cons t ruc t ion 
Power Transmission Line Const ruc t ion 
F a c i 1 i t y Operat ion 

Ml 
POE 

X 

X 

X 

JST BE 
PBDC 

ADC 
POO 

X 

X 

X 

X 

X 

X 

)RES; 
POI 

X 

X 

X 

X 

>E0 
POU 

X 

X 

X 

X 
X 

N 
PFP 

ACTIVITY AUTHORIZED BY 
GEPlGOPjGUPjSN 

Advance n o t i c e requ i red 
fo r expenditures t o 

q u a l I f y as 
d i l i g e n t exp lo ra t i on 

awpendItures 

X 

X 

X 

X 

X 

X 

X 

X 

. 

X 

X 

X 

X 

X 

• 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PRXESS TIME 

None 

30 days 
naxifflum 

30 days 
maxinuiti 

3-6 months 

3 months maximum 
15 days max imum 

30 days 
maximum 

3 months maximum 
15 days max imum 

2-6 months 

IS days maximum 

30 days 
maximuffl 

REFERENCE PAGE(S) 

16 

16-17 

16-17 

16-17 
3 -4 , 17-21, Exn. 1 

3-4 . 21-22 
21-22 

6 - 8 , 16-17 

16-17 
6 - 1 1 , 17-22. Exh. I 
8 - 1 1 . 17-21. Exh. I 
6 -8 . 17-21. Exh. 1 
6 -8 . 21-22 

3. 6 - 1 1 . 21-22 
21-22 
8 - 1 1 . 21-22 
6 -8 . 21-22 
21-22 

11-14, 16-17 

16-17 
11-14. 21-24 
n - 1 4 , 21-24 

11-14, 7-^.7i 

Product ion 
I n j e c t i o n or Disposal ( i n c l . byproducts) 

Environmental Data C o l l e c t i o n 
Basel ine Data C o l l e c t i o n Cpre-cevelopmant 

opera t ions - one year minimum) 
Environmental Mon i to r ing (post develop

ment opera t ions) 
Miscel laneous A c t i v i t i e s 

Abandonment 
U t i l i za t ion fac i1 i t y 
Wel 1 

Changes to Approved Plans or Permits 
Subsequent Well Operat ions 

Ac id i ze 
Casing changes 
( i n v e r t to i n j e c t i o n wel l 
Deepen 
D i rec t i ona l 1 y dr i 1 1 
Frac ture t e s t 
Pe r fo ra te 
Plug back 
R e d r i l l 
Repair 

X 

X 

X 

X 

X 

X 

c 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

45 days 
4-6 months 

45 days maximum 

15-30 days 

7 davs 

7 days 

7-15 days 
1-15 days 

7 days 

7-15 days 

14-15 
8-11 

5-6 

11-5 

11-14, 21-22 

17-22 

21-22 

17-21 

21-22 
17-21 
17-21 
21-22 

KEY - POE«Plan of E x p l o r a t i o n , PBDC«Plan of Basel ine Data 
PFPiiPlan fo r P roduc t i on , GEP«Geothermal Exp lo ra t i on 
i za t i on Permi t , SN"G«otharmaI Sundry N o t i c e . 

C o l l e c t i o n , POO'^'lan of Oovelopmant, ?OU"Plan o f U t i l i z a t i o n , 
Permi t , GOP«GeothermaI D r i l l i n g Pe rm i t , GUP<aotherma 1 U t i l -

Note: Wh«-e more than one Plan or Permi t is checked o f f , t he a c i t i v i t y may be addressed in e i t h e r Plan and author ized 
by e i t h e r Pe rm i t . 

Many of the i t an l zed a c t i v i t i e s a re processed together under one Plan ra the r than i n d i v i d u a l l y . Processing t imes 
shown are those fo r t he e n t i r e P l a n , and are based on submi t ta l of a complete a p p l i c a t i o n . Processing of tne 
Plans of Development, I n j e c t i o n or D i sposa l , and U t i l i z a t i o n may be done concu r ren t l y , and submit ta l of these 
Plans tog ther is encouraged. 
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Form USGS 9-1955 Form approvt-J 
Budget Burcou t.'o. 

UNITED STATES DEPARTf-'.ENT OF THE INTERIOR 
GEOLOGICAL SURVEY, CONSERVATION DIVISION 

DESIGNATION OF GEOTHERMAL OPERATOR 

The U.S. Geological Survey requires this form or other Supervisor approved form or letter 
to be prepared and filed in triplicate, with the Supervisor. 

The undersigned is, on the records of the Bureau of Land Management,, holder of lease(s) 

SERIAL NO.: State Office: 

and hereby designates 

^iAME: 
ADDRESS: 

as his operator and local agent, with full authority to act in his behalf in complying with 
the terns of the lease and regulations applicable thereto and on whom the Supervisor or his 
representative may serve written or oral instructions in securing compliance with the Oper
ating Regulations with respect to (describe acreage to which this designation is applicable) 

This designation of operator does not relieve the lessee of responsibility for compliance 
with the terms of the lease and the Operating Regulations. This designation of operator does 
not constitute an assignment of any interest in the lease. 

If the designated operator defaults, the lessee will promptly comply with all regulations, 
lease terms, or orders of the Secretary .of the Interior or his representative. 

The lessee agrees to promptly notify the Supervisor of any change in the designated operator, 

I hereby certify the foregoing is true and correct. 

SIGNED TITLE 

ADDRESS DATE 

This report is required by law (30 U.S.C. 1023); and regulations: 30 CFR 270.31. Failure tc 
iort in a prescribed manner can result in shutting down operations, suspension and or r oc -

u....nond;jtion of cancellation of loose (30 U.S.C. 1011, 30 CFR 270.30, 43 CFR 3244.3). The 
United States Criminal Codo (18 U.S.C. ICOl) mokes it a criminol offcnso to mjko a willfully 
falr>(i statement or reprî M-'ntcition to any Department or Agency of the United Stutes as to I'my 
matter within its jurisdiction. 
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r a n i uses 9.i9i7 OMXTBD STATtS PtPKIITKENT OF TCB tunUON 
CULOCICAl. SUFVET, CONSEKVATICH OIVISIOM 

CBOTHEimM, PHILLIWC PtWTTT 

Fors Approved 
tud9«t Bureau He. 

n>' ' • . s . Saoloqlcal Sunray raqu l raa t h i a fora e r o the r Suparvlaor approved fora t o be prepared and f i l ed In 
t eaea wleti r a q u i a l t e a t t achaan ta with the Supar r l ao r . Die Suparvlaor euat approve t h l a p e r a i t p r i o r t o 
•k ^aaa opera t ion . 

IM. TtVt or WOWti OtUIJ. HEH UCU. l ) REORIU. ( I OEIFCH ( ) PLUS BACK ( I OMECnOHALU OUU. ( ) OTHEK ( ) 
i . UNIT ACREEMEKT NAHE 

7. MEU. iio7 

LEASE SERIAL NO. 

•UIVACX HAHABEBt BLM < ) rS ( ) 

Other ( ) 

lb. WELL TTPEi PRCOUCTIOH I ) njECTIOH ( ) HEAT EXCHANCE ( ) aBSEKVATION ( I MATER SU7PLX ( ) OTHER ( ) 

3. 
>tELL STATUS! 
M M E or LCSSZZ/QPERAIOR 

t . n t l D OR AREA 

8. PERHIT NO. 

157 

BPPff^ OP LESSEE/OPERATOR 
L). SEC. T., R., B.i N. 

LOGATIOH OP HELL 

M Burface 

At propoaad prod. lone U . OOUMTY 

IS: 

IT 

OISTANCE FROM PROPOSED UX3kTI0N TO NEAREST PROPERTY OR LEASE LINE L3. STATE 

. DISTANCE FROM PROPOSES LOCATION TO NEAREST HELL, DRIIXING, COHPUTCD. OR APPLIEO FOR ON THIS LEASE \ . 3 . APPROX. STARTINC QATE 

14. ACRES ASSIOim (HELL SPACINC) 

157 ORILLINS MEDIA AND OUkRACTERISTICS I AIR ( ) 

( ) HUD ( ) rOAH ( ) Other ( ) 
19. PROPOSES BEPTH 
MEASURES I 

TUQS VBinCALi 

20. ELCVATIONSt BSTIHAIEO ( ) FINAL ( > 

UFERBICE OATOMi OR ( ) MAI ( ) DF ( ) IB ( ) «T ( ) 
CASINCHEAD FLABg ( ) OTHER ( 1 

u. EXISTING AND/OR PROPOSED CASING AND (3MENTIIIG PROGRAM (Liat exlatinq proqraa first, followad by proposed program, and separata by a sufficiant space 

to clearly dlstinc^uis^ tha tve prograaa) 

SI3X OF aCXLZ SIZE OF CASING HEIGBT PER FOOT COUPLING 
(Collara I Thraadal 

GRADE SETTING DEPTH 

foe I Betten 

aUAirrlTY OF ffiMENT 

2 2 . PROPOSED HORX SUMHARX 

(Oae additional space an reveraa aide of feral 

21. 

SICHEO 

( n i a apace for Federal use) 

t m O l t O BT Tini OAR 

COHDITIOHS OF APPROVAL. IT A W : 

*"'^ perait la required by law (30 U.S.C. 1021) i requlatlonai )0 CFR 270.71i Fadaral Gaotheraal Uaae Tttraa and Sttpulationa and othar raqulatory raquire-
I. Tha United Stataa Criainal Coda (IS U.S.C. 1001) aaka'a it a criainal offanaa to Ba)ia a villfully false stataaant or repreaentation to any Departner.t 
.^aney of the United Stataa as to any aatter vithln its Jurisdiction. 

(See Instruetiona on raverae side) 
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Fota-. USPS *-19Se UNITED STATES OEPARWENT OF THE INTtRIOR 
CEOLOCICAL SURVEY, CONSERVATION Sl/ISION 

Fora Approved 
Budget Bureau Ho. 

^tw U.S. ceoloqlcal Survey requests thla fora or other Supervisor spproved fora to be prepared and tiled in 
iplleata vlth raquiaite attachaants vlth the Supervlaor. The Supervisor auat approve this perait prior 

t any l—mm operations. 

ia. HELL TtPEi PRODJCTIQH ( ) INJECTION ( ) HEAT EXCHANCE ( ) OBSERVATION ( ) OTHER ( ) 

IA. HELL STATVSi 

2. HAKE OF LESSEE/OPERATOR 

1. ADDRESS OF LESSEE/OPERATOR 

iJ. LOCATION Of WELL OR FAClUTlf 

14. TTPE !3t HORX 

10. 

ll-

u. 
" 

IZASE SERIAL NO. 

SURFACE NANACERt BLH ( ) FS ( ) 

Other ( ) 

UNIT AGREEMENT NAME 

FIEU OR AREA 

SEC. T., R., B.t H. 

COUNTY 

STATE 

aUKCE PLANS ( ) 
S m AND ROAD CONSTRUCTION ( > 
COWSTRUL't NEW PROOUCTION PAdUTIES ( ) 
ALTER EXISTING PROOUCTION FACILITIES ( ) 

CCBIVERT TO INJECTXGR 
FRACTURE TEST 
SHOOT OR ACIDIZE 
REPAIR HEU. 

( ) 
( ) 
( ) 
( ) 

POLL OR ALTER CASING 
HOLTIPLE CCHPLETE 
ABAHDOR 

( ) 
( ) 
( ) 
( ) 

15. DESCRIBE PROPOSED OPETATIONS (Use this apace for vail activities only. Sae instzucticos for currant Well conditions on reverse) 

16. DESCRIBE PROPOSED OPERATIONS (Uaa u u a apace for all activitiea othar than veil woric) 

17. I hereby certify that tha fore^oinq la true and correct 

SICHEO T U L E 

(Use reverse side if needed) 

(This apace (or Federal uaa) 

APPROVED BY 

OOHOITIONS OF APPROVAL, IF AKYs 
TTTLE 

. i ia p e r a i t l a r e q u i r e d by l a v (JO U . S . C . 1023) i r e q u l a t i o n a i 30 CFR 3 7 0 . 3 4 . 30 CFR 2 7 0 . 3 5 , 30 CFR 2 7 0 . 4 5 . 30 CTR 2 7 0 . 7 1 - 1 , 30 CFR 3 7 0 . 7 2 i F M e r a l 
( ^ e o t h e r a a l Laaaa T a r a s and S t i p u l a t i o n s and o t h e r r e g u l a t o r y r e q u i r a u n t a . T*ia U n i t e d S t a t a a C r i a i n a l Code (18 U . S . C . 1001) naJies i t a c r i m i n a l o f f « n » « 
l o Bake • v i l l f u l l y t a l ac a t a t aaen t or r ep reaen ta t ion to any Oapartsent or Aqency of the United Sta taa as t o any a a t t e r v i t h i n I t a J u r i s d i c t i o n . 

\,Z— ir .&ija: t lc±s oft reverse ai^e> 
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INSTRUCTIewg • 

CCMERALi This fora is designed for aubalttinq a ceeplete and accurate geotheraal veil coapletlen report. a M ahould )je acccnpaniad by a detailed ehron-
oleqical history of veil operations and final copies of the results of any loqs. aurvaya or eaats p«rfor»»d on the veil, vhlch have not previously been 
subaitted. The report shall be aubaiittad vithin 30 daya after the date of coapletlen of contlnuoua veil activitiea, aa deterained by the Dlatrlct Gaoth
eraal Supervlaor. t t f coapletion date in aany eaaes vlli ba the day the drllllnq riq la raleaaed. The Supervlaor aay poetpone the required report aub-
alttal date if adequate Juatificatlon ia preeented by tha leaaas. 

ISt Show the surface location coosdinates froa tha nearest section comar ar tract liiM. Sbov production sens and total depth coordinates froa the 
s^.ace location If the vail ia diractionally drilled. 

n S M 14i If tha veil is iaaediately placed into operation without taatinq, this section should reflect the firet noath's production data. 

n s N S 35 s M l Zndleata tha depth(a) o( sobaurfaco presnira sad ta^aaratare aaaanramnc, and include the reference dstia. 

J J . 
TEST DATE 

3 4 . 

HELL TEST 
PRODUCTION MEmOOl FLCWNC ( ) 

onoa ( ) 
POflPINC ( ) 

PRODUCTION 

• include s i z e , t ype , in t ake dep th , e t c . 

HOURS TESTED PRODUCTION DURING TEST 

TOTAL LIQUIDS (lb) STEAM (lb) lOkZER (Ul> 

EHnALPy (Btu/Ib) 

u. 

1 6 . 

SEFTH SUJIFACE PRESSURE ( p s i g ) 
STATIC TEST DATA 

SUaSVtnUX PRESSURE ( p s i g i 

FLOW ING TEST DATA 

• su8st)HlfACt tfiWeSWDM I»f) HATES ANALYSIS 
Xotal Dissolved Sol ids pH 

SURFACE PRESSURE 

WBXBSADt 

SIFARAXORs 

SUBSURFACE PRESSURE 1 SURFACE TE.>IFERATURE BUBSUHFACE TEMPERATURE AVE. TOTAL MASS FLOW RATE PER HOUR 
at feat it top of parfa. TOTAL (Ib/hr) | STEAM (Ib/hx) | H A T E R (ib/hrl 

)7. SCmASY OF POROL'S ZONES: Shov all important porous tonea and contents of eacni cored inter
vals with recoveriea, drill staa or foraation tests with depth of interval tasted, tlae open, 
Cttshion used, and flovinq and shut-in pressures, teeperaturas and recoveriea. 

38. 
CCOuOCIC MARKERS (TOP) 

FtSHATION TOP SeSCSIPTIOM OF DETAIU MEASURED OEPTH TRUE VERTICAL 
DEPTH 



UNI1ED STATES UKfARTMENT OF THE rwTEHIOR 
CEOLOCICAL SUHVEY, CONSERVATION OIVISION 

Fora Approved 
Budqet Bureau Ho. 

CCOTHfTRHAL PO).I.17T70N INCIDEWF REPORT 

The U.S. Ceoloqlcal Survey requlraa thia fora or othor Supervlaor approwd fora to ba praparad and filed 

vlth requlatce attachaenta vlth the District and Area Caothermal Supervisors vithin 30 days after the 

pollution Incident. ..,_.. 

I \TE OF REPORT 

2. KAME OF LESSEE/OPERATOR 

3. ADDRESS OF LESSEE/OPERATOR 

13. INCIDENT DATE AND TIME 

14. DURATION (Days/Hours). 

15. HEATHER AND HIND CONDITIONS 

4. LEASE SERIAL NO. 

». SURFACE NANACERi BLM 1 > n 1 ) 
Other ( ) 

6. UNIT AGREEMENT NAHE 

7. HELL NO. 8. PERHIT NO. 

9. FIELD OR AREA 

10. SEC. T., R., B. i M. 

U . COUtRY 

12. STATE 

16. TYPE OF POLLUTION 

17. EXTENT OF POLLUTION (attach nap of involved area) 

IS. DESCRIPTION OF INCIDENT (Include the cause such as huaan error, aechanical or equipaent failure, or natural event; the usadlate and loaq ranqa 
effects I and othar pertinent inforaation.) 

19. HATER sooy AFFECTED (LaJca, S c r e a m , Croundvaterl WITH FZCM RATES (if applieabla) (Attach analyses of unpolluted and polluted water if possible.) 

20. CORRECTIVE ACTION TAKEN (Describe fully; qive date, the nethod used to correct the action, and tha naaa and title of the person perfominq or 

supervisinq the action) 

OSes APPROVAL: YES 
(Use additional pages tf needed) 

21. PREVENTIVE ACTION TAKEN AND PROPOSAL TO PREVENT RECURRENCE (Fully detail including iopleaentation date. Use additional paqes, if needed.) 

22. REMARKS AMD ADDITIONAL PERTINENT INFCRMATION (Use additional paqes if needed). 

23. 

(This space for Federal use) 
Oral report received by Field Inspection by_ 

Date 

Potential environaental daoaqa and pertinent reaarlta: 

report la required By lav (30 U.S.C. 1023) i requlations: 30 CFR 270.10, 43 CFR 3J04.1, Federal Oeotharnal Uaae Terms and Stipulations and other 
'-^ulatory requirsaenta. Failure eo report in a prescribed aanner can result In ahuttinq down operationa, auapenaion and/or racoBBMndation of cancel
ation of leas. (30 U.S.C. 1011. JO CFR 270.ao. 43 CFR 3244.J). The United States Criainal Code (18 U.S.C. 1001) Bakes it a ervninal offenee to aaka 
villfully false atataaent or representation to any Departaent or Aqency of the United States aa to any aatter vithin tta jurisdiction. 



nVi3i 

IHSTPUCTIOWS 

4 This fora or other acceptable fora ehall ba eutaaitted in all eases vhere aiqnifleant accident and/or injury related to leaae operationa occurs. 

"I3i If the accident occurred at a drill aite. locate the erea of occurrence la relation to the neareet atructure or equipeient. Accidents occurring 
• l a other laaaa areas aay ba located by the appropriate 1/4, 1/4, 1/4 aaction, other appropriate dsacription. or by aapa of sufficient scale to claariy 
•hoM the accident area. Use additional apace under raaarka if needed. 

X i m 151 Stttelt drawings or aaps If appropziata. 

THE ntTORY 

26. NAME OF INJURED EMPLOYEE(S) 

39. OCCUPATION HHEN INJURED (Job Title) 

32. BOH LONG OH THIS TYPE OF H0RK7 

35. TYPE OF INJURIES 

3«. NAME OF DOCTOR AMD/OR MEDICAL FACIUTY 

3S. HAS PROPER SAFETY PROTECTIVE EQUIPMENT PROVIDED? 

27. ADDRESS OF INJURED EKPLOYEE(S) 

30. DATE INJURED STOPPED WORKING (BO/day/yr) 

33. HAD HE/SHE BEEN INSTRUCTED REGARDING 
BAZAROS OF THE JOB AND THE PROPER HAY 
TO OO THIS H0RK7 

28. COMPANY REPRESENTINT, 

31. HAS HE/SHE DOING HIS/HER 
REGULAR H0RX7 

34. HERE YOU A HITOESS TO THE ACCIDENT? 

39. HAS II BEING PROPERLY USED AT THE TtHE OF THE ACCIDENT? 

40. HHAT TRAINING OR SPECIAL INSTRUCTIONS. -REGARDING PREVENTION OF THIS OR SIMILAR ACCIDENTS, HAVE BEEN GIVEN TO THE EHPUITEEST GIVE PATES OF ANY 
SAFETY MEETINGS HELD DURING PAST SIX MONTHS ON PREVENTION OF SIMILAR ACCIDENTS. 

DATE (ao/day/yr) SICNATURE OF USSEE'S FZEIS SUPSinnSOR_ 

SXCMATVKE OF EMPLOYEE'S SCPERVISOIl 

( t h i a apace for Federal uae) 

Oral report received byi _ ^ 

Field inspection byi_ Date and Tiaai 

Data 



FOra uses 9-1962 UNITED STATES DEPARTMENT OF THE INTERIOR 
CEOLOCICAL SURVEY, CONSERVATION DIVISION 

GEOTHERMAL ACCIDPff AMD INJURY REPORT 

> U.S. Caoloqical Survey requires this fora or othar SupervlBor approvad fora to ba prepared and 
•d with raquiaite attachaants with the District Ceotharnal Supervisor and the Supervisor within 

^^ days after the accident or injury. If the accident is fatal or involves serious injury, report 

laaedlately to the Diatrict Ceothataal Supervlaor and Area Gaotheraal Supervisor by telephone. 

1. NAME OF LESSEE/OPERATOR 

1. 

1. 

\. 

i . 

a. ADDRESS OF LESSEE/OPERATOR i. 

9. 

TOE ACCIDENT 

12 . TIME AND. DATE OF ACCIDENT 13. LOCATION OF ACCIDENT 

r 
r 

rora Approved 
Budget Bureau No. 

UASE SERIAL NO. 

SURFACE NANACERi BLM ( ) FS ( 
Othar ( ) 

UNIT AGREEMENT NAHE 

HELL NO. 

) 

7. PERMIT NO. 

FIELD OR AREA 

SBC. T.. R., B. t M. 

. COUKTY 

STATE 

14. OPERATION OR WORK IN PROGRESS AT TTHE OF ACCIOENT 

15. DESCRIPTION OF ACCIOEMT 

16. BATURE AND APPARENT UNSAFE OONDZITON OR ACTIOH WHICH CAUSS) ACdOEIiT 

17. HAS THIS CONDITION OR ACTION BEEN Rn>ORISD AS A HAZARD BEFORE THE ACdOSMT? 

18. HHAT, IF ANY, REMEDIAL ACTION KAS BEEN RECOHNBtOED? 

19. BAD IT BEEN OR HAS IT BEING IMPLQIENTeO AT TIME OF ACCIOBrT? 

20. IT NOT, :.\i>LAIN 

21. BOH COULD THE ACCIDENT HAVE BEEN PREVENTXO? 

22. HHAT ACTION HAS BEEN RECQ^9a3<DE0 AND/OR TAKEN TO PREVENT A SINILAit ACCIDENT? 

23. BECOHHENDATIONS FOR ADDITIONAL PREVENTIVE ACTION 

EFFELI^ OF TOE ACCIDPn* 

24. HERE TOERE ANY INJURIES? IF SO, FILL OCT INJURY REPORT ON REVERSE. DID A POLLUTION I.NCIDENT RESULT? 
IF SO, FILL OUT GEOTHERMAL POLLUTION REPORT, FORM USCS 9-1961. DID ACCIOENT CAUSE A SHUT-DOWN OF OPERATIONS? 
IF SO, FOR HOH LONG? HAS OPERATION BEEN RESUMED? IF NOT, HHEN HILL IT BE? 

25. MAKE, ADDRESS AND STATEMENT OF UITNES5ES TO ACCIDENT INCLUOINC IMVOLVZMENT (IF APPLICABLE) ID THE ACCIOENT. (THESE SHOULD BE ArtACKEO 
AS ADDITIONAL PACES TO TOIS REPORT AND BE SICWEO BY THE PERSON MAKING TOE StATOOMT.) 

ALL ACCIDENTS INVOLVING FAILURE OF EQUIPMENT, UNSAFE CONDITIONS OR HAZARDS UHICH HAVE RESULTED IN PERSONNEL INJURY OR SHUTTING-OCWN OF OPERATIONS 
MUST BE REPORTED TO THE DISTRICT SUPERVISOR AND TOE SUPERVISOR imEOIATCLY, BUT NO LATER THAN 24 KSURS AFTER THE ACCIOENT OR INJURY. 

this report is required by law (30 U.S.C. 1023); requlations. 30 (TR 270.46; Fadersl Ceotherasl Lease Teras and Stipulations and other regulatortr 
requirements. Failure to report in * tiaely prescribed manner can result in shutting down eperatlona, suspension and/or reconnendation of cancel
lation of lease (30 U.S.C. 1011, 30 CFR 370.80, 43 CFR 3244.3). T»e United States Criainal Code (18 U.S.C. 1001) na)ces it a criminal offense to 
aake a willfully false atateaent or representstion to any Departaent or Agency of the United States as to any matter within its jurisdiction. 

(See Instructions on reverse side) 



F o m I L 9 -1963 UNITED STATES DI mENT OF THE INTERIOR 
C£OI,OGICAIi SURVEi. CONSERVATIOM DIVISION 

F o r « roved 
Buiqt. . i iredu No 

MONTIiLy REPORT OT CEOTHERKAL OPERATIONS 

The O . S . G e o l o g i c a l Survey r e q u i r e s t h i s form o r o t h e r S u p e r v i s o r a p p r o v e d form r , - . ^ - „ „r.pT«T' ^m— 
, .. , J ...̂  . . ^ . . . . _ . * . . . . 1 , •'• LEASE SbKlAl. NO. 
(computerized, company. State, etc.) to be prepared for each montli beginning 
with the month in which drilling is initiated and filed in duplicate with the Supervisor, on or before the last day of the month following unless exception 4. SURFACE MANAGERS BLM ( ) FS ( ) Other ( ) 
is granted by the Supervisor. 

T^e following is a complete and accurate report of all operations and production 
for the Month of • , 19 . 

Signed! Titloi Oatet 

5. Unit Agreement Name 

6. Field or Area 

I . Home of Lessee/C^erator 7. County 

2. Address of Lessee/Operator State 

9. INDIVIDUAL WELL PRODUCTION 
TVSP, RGE, 
SEC. , Ei&M 

WELL 
NUMBER 

TYPE 
(STATUS) 

DAVS 
PROD 
OR 
INJ. 

HONTOLY PRODUCTION OR INJECTION 

TOTAL 
(lb) 

STEAM 
(lb) 

WATER 
(lb) 

PRODUCTION OR INJECTION RATE 
TOTAL 
(Ib/hr) 

STEAM 
(Ib/hr) 

WATER 
(Ib/hr) 

.MEB&CE. 
TEMPERATURE 
IN OUT 
O. 

PRESS. 

psi 

This report is required by law (30 U.S.C. 1023) i regulations • 30 CFR 270.74| Federal Geothemal Lease Terms and Stipulations and other regulatory 
requirements. Failure to report in a prescribed manner can result in shutting down operations, suspension and/or reconunendatlon of cancellation 
of lease (30 U.S.C. 1011, 30 CFR 270.80, 43 CFR 3244.3). The United States Criminal Code (IS V . S . C . 1001) makes It a criminal offense to make a 
wiHftilly false statement or representation to any Department or Agency of the United States as to any matter within its jurisdiction. 



3 VICTIONS 

General: This form is designed for submitting a complete and accurate account of monthly activity and performance of geothenial %fells and production 
facilities on Federal leases. The report must include all wells on the lease which have not been abandoned. 

Item 9: Group wells together which are producing or Injecting into the same reservoir or z o n a , and distinguish reservoir* or Eones by name such as ** 
upper, lower, formation name, etc. Within each zone, list injection wells separately from production wells. In column 3, show the type of well re
ported (P-pioduction, I<°injection* D=disposal^ HS=water supply, OB=observation, ilE=heat exchange, O^other (specify under remarks)) and in parenthesis 
the current month end status for each well or completion (i=injecting, f-=flowlng, p=puBiping, si=shut-ln, 8usp=suspended, obs'observation, o"other 
(specify under remarks)). For heat exchange wells, report production in British thermal units, Btu and production rate in Btu/hr. Production or 
injection rate is the total amount of mass flow divided by the total number of active well hours. 

Item lOi In reporting current operations, particular attention should be directed toward 30 CFR 270.74(e). 

kematks: Report in this section any environmental monitoring conducted, and the results obtained. 

10. OPERATIONS CONDUCTED DURING MONTH; Describe Drilling, Remedial Drilling, Redrilling, Stimulation, Testing and other Hell Work Performed. 
TUSP, p r . E , 

S E C . BfcM 
WELL 

NUMBER 
OPERATIONS CONDUCTED MONTH END STATUS 

Remarks I (use additional pages if needed) 

'A Disposal well is used to Inject fluids Into the same formation or reservoir from which .they are produced. 
fluids which are not produced from the formation or reservoir. 

An Injection well is used for Injection of 



Fora uses 9-1968 UNITED STATES DEPARTMENT OF THE INTERIOR 
CBOLOCICAL SURVEY, CONSERVATION DIVISION 

Fora Approved 
Budget Burf/au No. 

Tfce 

1. 

2. 

3. 

13. 

14. 

IS. 

17. 

19. 

GEOTHERMAL UTILIZATION PERMIT 

U.S. Geological Survey requires this fora or ether Supervisor approved fora to ba prepared and 

d la triplicate vlth requiaite attachatsnts with tha Supervisor. The Supervisor auat approva this 

lit prior to any leaaa operations. 

NAHE AMD ADDRESS OF LESSEE 

NAME AND ADDRESS OF OPERATOR 

NAHE AND ADDRESS OF CONTRACTOR AND/OR FACILITY DESIGNER 

TYPE or FACILITY! WDIVIOUAL HELL ( ) RESEARCH t DEMONSTRATION ( ) PLANT ( ) 
OTHER ( ) 

ESTIMATED PROJECT LIFE. 

LOCATION OF FACILITY (1/4, 1/4. 1/4 SECTION) 

NET IXNERATING CAPACITY 
ELECTRIC ((«) HEAT (Btu) 

NAHE OF RESOURCS PUROUSER/USER (If othar than lassee/operstor) 

APPROXIHATE START OF C0NST?UCTI(3N 

4. 

S. 

6. 

"TT" 

8. 

9. 

10. 

11. 

12. 

\ 
LEASE SERIAL NO. (ffOH HMIOI FACZLTY IS LOCATE \ 

LEASE SERIAL NO(S). SERVING FACILITY ' 

SURjfJMK MANACEAi BLM ( ) FS 1 ) 
Other ( ) 

HELL NO., FACILITY HO. OR DESIGNATION 

FIELD OR AREA 

SEC. T., R., a . t M. 

COUNTY 

STATE 

16. GROSS GENERATING CAPACITY 
ELECTRIC (MH) BEAT (Btu) 

18. NO. OF ACRES AFFECTED 

20. APPROXIMATE DATE OF STAKT-UP 

SY FICILITY CONSTRUCTION 

21. ELEVATIONS I ESTIMATED ( ) FINAL ( I 
XEFERBKZ DATUM: GR ( ) HAT ( ) Other ( ) 

22. DESCRIPTION (3F PROPOSED UTILIZATION PROGRAM (Include a brief deacription of the facility, method of operation, aanner of proposed utilizarion o t tne 
resource and the anticipated by-products and their proposed uses) 

(Use addltionel sheets if necassary) 
23. 

SICHESi TITLE t DATEi 

(Hiis space (or Federal uae) 
Approval ia hereby granted for tha construction of a gaotheraal utilization facility. 

I 
I PUMIT NO. APPROVAL DATE 

APHOVtO BY 

COIOITIONS OF APPROVAL, IF AKY: 

TITLE 

Hhereas all raquiraaents let fertn In the subject leaaas, lawe. requlations and orders have been satisfied, approval to operate the geothermal utilisation 
facility ia hereby granted. Thia perait shall be effective for a period of _ _ _ ^ _ _ _ _ ^ _ _ _ _ ^ _ ' " • the date the facility is certified as operational 
by the Geological Survey. 

CEMIFIED BY 

Diatrict Gaotheraal Supervlaor 
DATE APPROVED BT 

Area Geotheraal Supervisor 

.•4a perait le required by law (30 U.S.C. 1023) i regulationa: 30 Q'll 270.71-li Federal Gaotheraal Leaae laraa and Stipulationa and other regulatory 
requireaenta. The United Stataa Criainal Code (18 U.S.C. 1001) aaaea it a criainal offense to oa)te a willfully (alee statement or representation to 
any Departaent or Aqency of the United Stataa aa to any aatter vitnin Ita juriadiction. 

(Sea instructions on 









IN HEPLV REF ( R TO 

United States Department of the Interior 9̂20!̂  
BUREAU OF LAND MAKACEMENT 

OREGON STATE OFFICE 
P.O. Box 2!tf.D (825 NE Multnomah Street! 

Porllan(i. Orepon 97208 

RECIIIVSD 

"^^- ( \ t ^ ) 

C.E.C.I. 

FEB 2 11985 

James L. Moore, Vice Presi(3ent, Exploration 
California Energy Company 
3333 Mendocino Ave., Suite 100 
Santa Rosa, California 95401 

Dear Mr. Moore: 

I am pleaset] to inform you that a modified Plan of Exploration for drilling of 
temperature gradient/core holes on your geothermal leases in the Mazama I and 
Mazama II Units in the Winema National Forest is hereby approved. The 
modified plan provides for drilling up to four holes on previously disturbed 
sites. All operations must be conducted in accordance with the Geothermal 
Steam Act of 1970, applicable regulations, GRO orders, lease terms, special 
stipulations, special design features discussed in the Amended Environmental 
Assessment (EA OR 010-84-28, enclosed), and the "California Energy Monitoring 
Plan' as stated in the enclosed Decision Document. Approval of this plan of 
exploration does not constitute authorization to commence drilling or surface 
disturbing operations. Such authorization is granted by approval of a 
Geothermal Drilling Permit or Sundry Notice. 

In order to approve Geothermal Drilling Permits for holes located within 1/4 
mile of the new unmarked eastern boundary of Crater Lake National Park, 
careful ground-siting of these locations is necessary. Our Lakeview District 
Office will coordinate field efforts with you, the Forest Service, and the 
Park Service for hole location. The Authorized Officer will have to be 
satisfied that the well sites are located on National Forest lands, and this 
could include surveying a portion or portions of the Park boundary. Should 
this be necessary, planning and lead time are essential to avoid delays. 
Also, such surveys performed by recognized surveyors would need BLM approval, 
or alternatively the work could be performed on a cost reimbursable basis by 
BLM Cadastral Survey crews. 

Acknowledging that while the approval process has been lengthy, it also has 
been quite thorough in review, analysis, and study of the many concerns 
raised. I want to thank California Energy Company and its staff for excellent 



cooperation in providing information an(i material, attending meetings, and 
field trips and facilitating the process. 

We are gratified that our decision rests on a firm and well reasoned 
environmental foundation. We believe that careful work at this stage should 
facilitate more efficient permit approvals in the future. 

We look forward to continued cooperation and wish you well in your project. 

Sincerely, 

'-£<C- -

;roy M. Mohorich 
Deputy State Director 
for Mineral Resources 
Acting 

Referred to the Winema National Forest Supervisor, Klamath Falls, Oregon. 

I concur 

f^-T-"^, f̂ sS • (Szu:^uJ.VLXcJgt 
DateofConcorrence Forest Supervisor, Winema National Forest 

1. Enclosure 
End. 1 - Decision Record 



LN Ki.ri.> K r n i i TO. 

United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
OREGON STATE OFFJCE 

825 NE MiJmorr.ah Suca 
P.O. Box 29S5 

Portland, Oicfon 97208 

Dear Friend, 

We appreciate your contlriued interest in the geothermal exploration 
program proposed by California Energy Company In the Winema National 
Forest. 

A decision has been Kade by the State Director, and concurred by the 
Regional Forester. A copy of the Decision Record Is enclosed for your 
information. Included with the decision is a copy of all the other 
documents prepared: the monitoring plan, briefing paper, .tended 
Environmental Assessment, and Finding of No Significant Impact. 

Chief, Public Affairs 



DECISION RECORD 

Regarding a p p l i c a t i o n s t o d r i l l ( p h a s e 2) t e m p e r a t u r e g r a d i e n t w e l l s I n 
the Winema Na t iona l F o r e s t , by C a l i f o r n i a Energy Company. 

I have c a r e f u l l y r ev i ewed t h e Amended Env i ronmenta l Assessment , F ind ing of 
No S i g n i f i c a n t I m p a c t , and b r i e f i n g p a p e r f o r C a l i f o r n i a Energy Company's 
proposed geothermal e x p l o r a t i o n a c t i v i t i e s In t h e Winema Nat iona l F o r e s t . 

I have analyzed t h e f o l l o w i n g o p t i o n s : 

1 . Approve t h e proposed a c t i o n - d r i l l i n g up to 24 t empera tu re 
g r a d i e n t w e l l s on 24 s p e c i f i c a l l y i d e n t i f i e d , p r e v i o u s l y 
d i s t u r b e d s i t e s w i t h i n t h e u n i t i z e d a r e a . 

2 . Approve d r i l l i n g t e m p e r a t u r e g r a d i e n t w e l l s anywhere w i t h i n 
the u n i t i z e d a r e a on o t h e r w i s e d i s t u r b e d g round . 

2a. Approve d r i l l i n g 4 t e m p e r a t u r e g r a d i e n t w e l l s on p r e v i o u s l y 
d i s t u r b e d g r o u n d , w i t h a p p r o v a l of d r i l l i n g a d d i t i o n a l tempera
t u r e g r a d i e n t w e l l s c o n t i n g e n t upon t h e r e s u l t s of d r i l l i n g and 
moni to r ing a s d e t a i l e d In t h e a t t a c h e d moni to r ing p l a n , e v a l 
u a t i o n of t h e d a t a o b t a i n e d from those 4 w e l l s , and submiss ion 
and a p p r o v a l of a n o t h e r P lan of O p e r a t i o n s . 

3 . Approve d r i l l i n g t e m p e r a t u r e g r a d i e n t w e l l s anywhere w i t h i n 
the u n i t i z e d a r e a . 

4 . D i s a l l o w d r i l l i n g any t e m p e r a t u r e g r a d i e n t w e l l s . 

My d e c i s i o n I s t o Implement o p t i o n 2 a , f o r the fo l l owing r e a s o n s : 

1 . This o p t i o n p r o v i d e s f o r l i m i t e d e x p l o r a t i o n wi th t h e g r e a t e s t 
amount of p r e c a u t i o n and p r o t e c t i o n from p o s s i b l e adverse impacts 
t o the s u r r o u n d i n g e n v i r o n m e n t , i n c l u d i n g C r a t e r Lake and the 
Na t iona l P a r k , and a s s u c h , mee ts t h e r equ i r emen t s of Publ ic Law 
97-250 f o r m a i n t a i n i n g t h e L a k e ' s w a t e r q u a l i t y . 

2 . BLM w i l l o b t a i n d e t a i l e d I n f o r m a t i o n as a r e s u l t of Implement
ing t h e m o n i t o r i n g p l a n , t o more a c c u r a t e l y judge p o t e n t i a l 
impacts of any f u t u r e d r i l l i n g o p e r a t i o n s and reduce s u r f a c e 
I m p a c t s . C o l l e c t i o n of t h i s I n f o r m a t i o n w i l l complliDent the 
o t h e r o n g o i n g s t u d i e s and i n v e s t i g a t i o n s of the water q u a l i t y of 



2. 

Cra te r Lake a s a u t h o r i z e d and d i r e c t e d by P u b l i c Law 97-250. 

3 . BLH w i l l o b t a i n a l l I n f o r m a t i o n r e g a r d i n g t h e t empera tu re 
g r a d i e n t w e l l s t o u s e i n f u t u r e g e o t h e r m a l - r e l a t e d a n a l y s e s . 

4 . C a l i f o r n i a Energy Company w i l l be a b l e t o e x p l o r e t o an 
a p p r o p r i a t e e x t e n t a t t h i s t i n e f o r g e o t h e r m a l r e s o u r c e s under 
the te rms of t b e i r l e a s e s and u n i t a g r e e m e n t s . 

This d e c i s i o n w i l l be implemented by a l e t t e r of a p p r o v a l t o C a l i f o r n i a 
Energy Company, s u b j e c t f i r s t t o t h e rev iew and c o n c u r r e n c e by the Winema 
Na t iona l Fores t S u p e r v i s o r . A f t e r a 30-day p e r i o d h a s e l apsed from t h e 
d a t e of t h i s d e c i s i o n , t o a l l o w fo r any appea l u n d e r t h e p rocedures noted 
below, BLM Deputy S t a t e D i r e c t o r for Minera l Resources w i l l proceed t o 
approve the modif ied P l a n of E x p l o r a t i o n , and I s s u e t h e f i r s t four d r i l l i n g 
p e r m i t s , a s c o n d i t i o n e d . Subsequent P lans of O p e r a t i o n and d r i l l i n g , 
pe rmi t s w i l l be i s s u e d a s a p p r o p r i a t e , a l l s u b j e c t t o t h e usua l p r o t e s t / 
appea l procedures o f f e r e d a l l p a r t i e s of s t a n d i n g In such c a s e s . Copies 
of approva ls w i l l be s e n t t o t h e Lakeview BLM D i s t r i c t , t h e Winema Na t iona l 
F o r e s t , and C r a t e r Lake N a t i o n a l Park H e a d q u a r t e r s . F u l l p u b l i c n o t i c e i s 
t o be provided on t h i s d e c i s i o n and subsequen t a p p r o v a l documents. 

This d e c i s i o n may be a p p e a l e d t o the Board of Land Appea l s , Off ice of the 
S e c r e t a r y , In a c c o r d a n c e w i t h t h e r e g u l a t i o n s c o n t a i n e d In 43 CFR P a r t 4 and 
the enclosed Form 1842—1. I f an appea l i s t a k e n , t h e n o t i c e of appea l must 
be f i l e d In t h i s o f f i c e so t h a t t h e case f i l e can be t r a n s m i t t e d t o the Board, 
A copy of the n o t i c e of a p p e a l and of any s t a t e m e n t of r e a s o n s , w r i t t e n 
arguments , or b r i e f s must a l s o be served on t h e Reg iona l S o l i c i t o r , P a c i f i c 
Northwest Keglon, U . S . Department of the I n t e r i o r , Lloyd 500 B u i l d i n g , S u i t e 
607, 300 NE Multnomah S t r e e t , P o r t l a n d , Oregon, 97232. In t ak ing an appeal 
t h e r e must be s t r i c t compl i ance wi th the r e g u l a t i o n s . 

T^llliam G . L e a v e l l 
S t a t e D i r e c t o r , Oregou /Wash lng ton 
Bureau of Land Management 

S ^ 
Date 

jL^A^/^y 

I concur: 

^ f M-r5on 
eglob'al/Forester, Region 6 
U. S. Forest Service 

Da 



F i n d i n g of No S i g n i f i c a n t Impact 
EA No. OR QIC-84-28 

Geothermal E x p l o r a t i o n on t h e Winema N a t i o n a l F o r e s t 

D r i l l i n g Program 

The Bureau of Land Management Lakeview D i s t r i c t and t h e Uni ted S t a t e s F o r e s t 
Se rv i ce Winema N a t i o n a l F o r e s t have a n a l y z e d a program for g e o t h e r m a l 
e x p l o r a t i o n d r i l l i n g of t e m p e r a t u r e g r a d i e n t c o r e h o l e s on t h e Winema N a t i o n a l 
F o r e s t . 

The p r o p o s a l , t h r e e a l t e r n a t i v e s , a s s o c i a t e d (3esign f e a t u r e s and p o t e n t i a l 
m i t i g a t i n g measures a r e (3escr ibed i n t h e a t t a c h e d Envi ronmenta l Assessment No. 
OR-OlC-84-28 which was made a v a i l a b l e t o t h e p u b l i c on May 10, 1984. 

The des ign f e a t u r e s and i f a d o p t e d , m i t i g a t i o n measu res i d e n t i f i e d for t h e 
proposed a c t i o n and e a c h a l t e r n a t i v e in t h e a t t a c h e d EA would a s s u r e t h a t no 
s i g n i f i c a n t impacts would o c c u r t o t h e human e n v i r o n m e n t . 

Th i s f ind ing i s ba sed upon t h e f o l l o w i n g r e a s o n : 

1 . Surface i m p a c t s a s s o c i a t e d w i t h t e m p e r a t u r e g r a d i e n t h o l e s a r e 
temporary in n a t u r e . The h o l e s and d r i l l i n g p a d s can be r e s t o r e d t o prework 
c h a r a c t e r i s t i c s w i t h o n l y t h e capped t h e r m a l p robe r e m a i n i n g . I f no r e - e n t r y 
i s made w i th in a r e a s o n a b l e t i m e , t o t a l s u r f a c e r e s t o r a t i o n can be 
accompl ished. 

2 . Dpon c o m p l e t i o n of t h i s p h a s e of g e o t h e r m a l e x p l o r a t i o n any roads 
c o n s t r u c t e d s o l e l y fo r a c c e s s t o d r i l l i n g s i t e s would be c l o s e d and reseeded 
with a p p r o p r i a t e v e g e t a t i o n o r r e c o n t o u r e d and s e e d e d . 

3 . Dust r e s u l t i n g from d r i l l i n g pad c o n s t r u c t i o n , t r u c k t r a f f i c , and 
road c o n s t r u c t i o n i s t e m p o r a r y and can be m i t i g a t e d by w a t e r i n g . 

4 . Noise from d r i l l i n g o p e r a t i o n s would be v i r t u a l l y u n d e t e c t a b l e du r ing 
dayt ime o p e r a t i o n s due t o ever p r e s e n t background n o i s e . N igh t t ime n o i s e 
would be no g r e a t e r t h a n t h a t exp>erienced in an un(3eve3Dped r u r a l a r e a . . 

5 . C u l t u r a l r e s o u r c e s would no t be a f f e c t e d s i n c e any r e s o u r c e found 
du r ing s i t e s p e c i f i c s u r v e y s would be p r o t e c t e d in accordance wi th a p p l i c a b l e 
l aws . 

6. Adoption and i m p l e m e n t a t i o n of any d r i l l i n g a l t e r n a t i v e would have no 
adve r se - impac t of impor tance . -on C r a t e r Lake N a t i o n a l P a r k , i t s v i s i t o r s o r 
C r a t e r Lake. I n t r u s i o n s t o t h e q u a l i t y of t h e v i s i t o r s e x p e r i e n c e from d u s t , 
n o i s e , e t c . , aire e x p e c t e d t o be no more o b j e c t i o n a b l e than normal logg ing 
a c t i v i t i e s o u t s i d e t h e P a r k . 



r 

since geothermal fluids would not be produced under any alternative, and with 
incorporation of blowout prevent ion and containment procedures, it is 
virtually impossible for geothermal discharges to enter Crater Lake. In 
addition, existing geothermal heating/discharges at the bottom of Crater Lake 
would not be affected. The only drill site of the proposed 24 which has a 
potential for an accidental discharge to flow into the park is MZI-13. 
However, adoption of a mitigation measure which moves this site over the ridge 
and prohibits drilling site in drainages which flow into the park, would 
satisfy this concern. 

Special Design Feature No. 9 will adetjuately protect the Park from any 
unforseen impacts. 

7. There would be no effect on threatened or endangered species. The 
Peregrine Falcon is the only known species on the T&E list that uses the lease 
area. Timber harvesting activities have had no known adverse effect on the 
Peregrine falcon's activities in the area. The proposed drilling activities 
under all alternatives would have less i.mpact than logging activities. A 
letter from the D.S. Fish and Wildlife Service supports this finding.-

8. No wilderness areas, proposed wilderness areas, wild or scenic 
rivers, would be affected by the proposed action or alternatives. 

On the basis of the information contained in the EA, and all other information 
available to me as is summarized above, it is my determination that none of 
the alternatives, analyzed, when standard and special design features are 
included, constitutes a major Federal action affecting the quality of the 
human environment. Suggested mitigation measures would reduce adverse impacts 
to an even greater degree. Therefore, an Environmental Impact Statement is 
unnecessary and will not be prepared. 

)Zlll!84-
Date 

District Manager 
Lakeview District 

I Concur 
Arthur DuFault 
Supervisor 
Winema National Forest 
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CaliFoimia Enerp.y Monitoring Plan 

California Ener&y Comrpany, Incorporated bas submitted a geothermal exploration 
plan to drill up to 24, 4000-foot deep temperature gradient core boles on 
geothermal leases on the Winema National Forest, east of Crater Lake National 
Park. 

The attached monitoring plan has been prepared to assess and uutigate both 
surface and subsurface impacts, if any, resulting from the drilling of the 
initially permitted drill holes. 

Based upon the results of the monitoring of the initial holes, a decision will 
be made as to whether or not additional holes should be permitted, and if so, 
what, if any, additional protective measures will be necessary. 

The monitoring plan is based upon the Geothermal Resource Operational Orders 
and the Stan(3ard and Special Design Features developed in the environmental 
assessment prepared for this proposal. 

This monitoring plan was developed with input provided by personnel from the 
Winema National Forest and Crater Lake National Park during a meeting held 
November 9, 1984, at the Supervisor's Office, Winema National Forest, Klamath 
Falls. 

Any unforseen impacts to Crater Lake National Park from any drilling 
operations identified through monitoring and consultation with representatives 
of the National Park, will result in immediate suspension of the drilling 
operations by the Authorized Officer, and the adoption of procedures to 
mitigate those inipacts. 



o 
1. All drill holes located within 1/4 mile of the new unmarked eastern 

bouncfary of Crater Lake National Park shall be referenced to survey 
monuments, or some other identifiable geographic or cultural feature, to 
the satisfaction of the Authorized Officer. The on-the-ground location of 
these sites shall be field-checked by the Authorized Officer and a 
representative from the National Park prior to any surface disturbance. 

2. The lessee shall be required to conduct noise level measurements during 
drilling operations to determine noise objectionability and potential 
health and safety dangers. The location of the monitoring stations, and 
frequency of monitoring, shall be determined by the Authorized Officer, 
after consultation with personnel from Winema National Forest and Crater 
Lake National Park. All noise level measurements and accompanying data 
shall be filed with the Authorized Officer. 

3. The Authorized Officer periodically will take noise level measurements to 
ensure that the data submitted by the lessee is reliable. 

4. Personnel from the National Park shall be given the opportunity to 
accompany the lessee and/or the Authorized Officer whenever noise level 
measurements are taken within the National Park boundaries. 

5. Drilling facilities shall be inspected daily by the lessee to ensure that 
drilling fluids do not contaminate any surface waters. The Authorized 
Officer shall make periodic inspections. 

6. In order to prevent subsurface interzonal migration of fluids that could 
affect aquifers and nearby lakes and streams, the lessee shall be required 
to monitor mojd pit levels. If drilling problems, such as lost circulation 
or increased mud pit levels due to water infiltration are encountered, the 
lessee will be required to seal the zone of fluid inflow or fluid loss. 

7. In the event groundwater enters the well, such water will be collected and 
analyzed to see if Crater Lake water is present. Such analyses will be 
performed by the USGS (Mike Thompson), and paid by Cal Energy. 

8. In order to prevent impacts associated with uncontrolled blowouts, all 
drill boles shall be equipped with blowout prevention equipment (BOPE). 
All BOPE shall be inspected by the Authorized Officer and pressure tested 
to ensure proper functioning. Specific stipulations relating to casing 
program, BOPE specifications, and allowable do'̂ vnhole temperatures will be 
developed by the Authorized Officer, and required as part of the drilling 
permits. 

9. Inspections will be made'by the Authorized Officer to ensure compliance 
with these stipulations. 

30. Joint field inspections will be scheduled by the Authorized Officer to 
give Crater Lake National Park personnel an opportunity to observe 
drilling operations. 



California Energy Monitoring, Plan 

California Energy Company, Incorporated has submitted a geothermal exploration 
plan to drill up to 24, 4000-foot deep temperature gradient core holes on 
geothermal leases on the Winema National Forest, east of Crater Lake National 
Park. 

The attached monitoring plan has been prepared to assess and mitigate both 
surface and subsurface impacts, if any, resulting from the drilling of the 
initially permitted drill holes. 

Based upon the results of the monitoring of the initial holes, a decision will 
be made as to whether or not additional holes should be permitted, and if so, 
what, if any, additional protective measures will be necessary. 

The monitoring plan is based upon the Geothermal Resource Operational Orders 
and the Standard and Special Design Features developed in the environmental 
assessment prepared for this proposal. 

This monitoring plan was developed with input provided by personnel from the 
Winema National Forest and Crater Lake National Park during a meeting held 
November 9, 1984, at the Supervisor's Office, Winema National Forest, Klamath 
Falls. 

Any unforseen impacts to Crater Lake National Park from any drilling 
operations identified through monitoring and consultation with representatives 
of the National Park, will result in immediate suspension of the drilling 
operations by the Authorized Officer, and the adoption of procedures to 
mitigate those impacts. 



1. All drill holes located within 1/4 mile of the new unmarked eastern 
boundary of Crater Lake National Park shall be referenced to survey 
monur.ents, or some other identifiable geographic or cultural feature, to 
the satisfaction of the Authorized Officer. The on-the-ground location of 
these sites shall be field-checked by the Authorized Officer and a 
representative from the National Park prior to any surface disturbance. 

2. The lessee shall be required to conduct noise level measurements during 
drilling operations to determine noise objectionability and potential 
health and safety dangers. The location of the monitoring stations, and 
frequency of monitoring, shall be determined by the Authorized Officer, 
after consultation with personnel from Winema National Forest and Crater 
Lake National Park. All noise level measurements and accompanying data 
shall be filed with the Authorized Officer. 

3. The Authorized Officer periodically will take noise level measurements to 
ensure that the data submitted by the lessee is reliable. 

4. Personnel from the National Park shall be given the opportunity to 
accompany the lessee and/or the Authorized Officer whenever noise level 
measurements are taken within the National Park boundaries. 

5. Drilling facilities shall be inspected daily by the lessee to ensure that 
drilling fluids do not contaminate any surface waters. The Authorized 
Officer shall make periodic inspections. 

6. In order to prevent subsurface interzonal migration of fluids that could 
affect aquifers and nearby lakes and streams, the lessee shall be required 
to monitor mud pit levels. If drilling problems, such as lost circulation 
or increased mud pit levels due to water infiltration are encountered, the 
lessee will be required to seal the zone of fluid inflow or fluid loss. 

7. In the event groundwater enters the well, such water will be collected and 
analyzed to see if Crater Lake water is present. Such analyses will be 
performed by the USGS (Mike Thompson), and paid by Cal Energy, 

8. In order to prevent impacts associated with uncontrolled blowouts, all 
drill boles shall be equipped with blowout prevention equipment (BOPE). 
All BOPE shall be inspected by the Authorized Officer and pressure tested 
to ensure proper functioning. Specific stipulations relating to casing 
program, BOPE specifications, and allowable downhole temperatures will be 
developed by the Authorized Officer, and required as part of the drilling 
permits. 

9. Inspections will be made by the Authorized Officer to ensure compliance 
with these stipulations. 

10. Joint field inspections will be scheduled by the Authorized Officer to 
give Crater Lake National Park personnel an opportunity to observe 
drilling operations. 
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United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
OREGON STATE OFFICE 

825 NE Muluiomah Street 
P.O. Boi 2965 

PorUand, Oicgon 97208 - » 

Dear Friend, 

We appreciate your continued interest in the geothermal exploration 
program proposed by California Energy Company in the Winema National 
Forest. 

A decision has been made by the State Director, and concurred by the 
Regional Forester. A copy of the Decision Record Is enclosed for your 
Information. Included with the decision is a copy of all the other 
documents prepared: the monitoring plan, briefing paper. Amended 
Environmental Assessment, and Finding of No Significant Impact. 

Chief, Public Affairs 



DECISION RECORD 

Regarding applications to drill (phase 2) temperature gradient wells in 
the Winema National Forest, by California Energy Company. 

I have carefully reviewed the Amended Environmental Assessment, Finding of 
No Significant Impact, and briefing paper for California Energy Company's 
proposed geothermal exploration activities in the Winema National Forest. 

I have analyzed the following options: 

1. Approve the proposed action - drilling up to 24 temperature 
gradient wells on 24 specifically identified, previously 
disturbed sites within the unitized area. 

2. Approve drilling temperature gradient wells anywhere within 
the unitized area on otherwise disturbed ground. 

2a. Approve drilling 4 temperature gradient wells on previously 
disturbed ground, with approval of drilling additional tempera
ture gradient wells contingent upon the results of drilling and 
monitoring as detailed in the attached monitoring plan, eval
uation of the data obtained from those 4 wells, and submission 
and approval of another Plan of Operations. 

3. Approve drilling temperature gradient wells anywhere within 
the unitized area. 

4. Disallow drilling any temperature gradient wells. 

My decision is to implement option 2a, for the following reasons: 

1. This option provides for limited exploration with the greatest 
amount of precaution and protection from possible adverse Impacts 

~ to the surrounding environment. Including Crater Lake and the 
National Park, and as such, meets -the requirements of Public Law 
97-250 for maintaining the Lake's water quality. 

2. BLM will obtain detailed Information as a result of Implement
ing the monitoring plan, to more accurately judge potential 
impacts of any future drilling operations and reduce surface 
Impacts. Collection of this information will compliment the 
other ongoing studies and investigations of the water quality of 



Crater Lake as authorized and directed by Public Law 97-250. 

3. BLM will obtain all Information regarding the t'emperature 
gradient wells to use in future geothermal-related analyses. -f 

4. California Energy Company will be able to explore to an 
appropriate extent at this time for geothermal resources under 
the terms of their leases and unit agreements. 

This decision will be implemented by a letter of approval to California 
Energy Company, subject first to the review and concurrence by the Winema 
National Forest Supervisor. After a 30-day period has elapsed from the 
date of this decision, to allow for any appeal under the procedures noted 
below, BLM Deputy State Director for Mineral Resources will proceed to 
approve the modified Plan of Exploration, and issue the first four drilling 
permits, as conditioned. Subsequent Plans of Operation and drilling 
permits will be issued as appropriate, all subject to the usual protest/ 
appeal procedures offered all parties of standing in such cases. Copies 
of approvals will be sent t o the Lakeview BLM District, the Winema National 
Forest, and Crater Lake National Park Headquarters. Full public notice is 
to be provided on this decision and subsequent approval docniments. 

This decision may be appealed to the Board of Land Appeals, Office of the 
Secretary, in accordance with the regulations contained in 43 CFR Part 4 and 
the enclosed Form 1842-1, If an appeal is taken, the notice of appeal must 
be filed in this office so that the case file can be transmitted to the Board. 
A copy of the notice of appeal and of any statement of reasons, written 
arguments, or briefs must also be served on the Regional Solicitor, Pacific 
Northwest Region, U.S. Department of the Interior, Lloyd 500 Building, Suite 
607, 500 NE Multnomah Street, Portland, Oregon, 97232. In taking an appeal 
there must be strict compliance with the regulations. 

William G. Leavell C ^ y Date * / ""wlTiam G. Leavell 
State Director, Oregoo^ashington 
Bureau of Land Management 

I concur: 

bate ' ' 
^glotral/Forester, Region 6 
U. S. Forest Service 



Finding of No Significant Impact 
EA No. OR 010-84-28 

Geothermal Exploration on the Winema National Forest 

Drilling Program 

The Bureau of Land Management Lakeview District and the United States Forest 
Service Winema National Forest have analyzed a program for geothermal 
exploration drilling of temperature gradient core holes on the Winema National 
Forest. 

The proposal, three alternatives, associated design features and potential 
mitigating measures are described in the attached Environmental Assessment*No. 
OR-010-84-28 which was made available to the public on May 10, 1984. 

The design features and if adopted, mitigation measures identified for the 
proposed action and each alternative in the attached EA would assure that no 
significant impacts would occur to the human environment. 

This finding is based upon the following reason: 

1. Surface impacts associated with temperature gradient holes are 
temporary in nature. The holes and drilling pads can be restored to prework 
characteristics with only the capped thermal probe remaining. If no re-entry 
is made within a reasonable time, total surface restoration can be 
accomplished. 

2. Upon completion of this phase of geothermal exploration any roads 
constructed solely for access to drilling sites would be closed and reseeded 
with appropriate vegetation or recontoured and seeded. 

3. Dust resulting from drilling pad construction, truck traffic, and 
road construction is temporary and can be mitigated by watering. 

4. Noise from drilling operations would be virtually undetectable during 
daytime operations due to ever present background noise. Nighttime noise 
would be no greater than that experienced i-n an undeveloped rural area.. 

5. Cultural resources would not be affected since any resource found 
during site specific surveys would be protected in accordance with applicable 
laws. 

6. Adoption and implementation of any drilling alternative would have no 
adverse impact of importance on Crater Lake National Park, its visitors or 
Crater Lake. Intrusions to.-the quality of the visitors experience from dust, 
noise, etc., are expected to be no more objectionable than normal logging 
activities outside the Park. 



Since geothermal fluids would not be produced under any alternative, and with 
incorporation of blowout prevention and containment procedures, it is 
virtually impossible for geothermal discharges to enter Crater Lake. In . 
addition, existing geothermal heating/discharges at the bottom of Crater Lake . , 
would not be affected. The only drill site of the proposed 24 which has a •; 
potential for an accidental discharge to flow into the park is MZI-13. 
However, adoption of a mitigation measure which moves this site over the ridge 
and prohibits drilling site in drainages which flow into the park, would 
satisfy this concern. 

Special Design Feature No. 9 will adequately protect the Park from any 
unforseen impacts. 

7. There would be no effect on threatened or endangered species. The 
Peregrine Falcon is the only known species on the T&E list that uses the lease 
area. Timber harvesting activities have had no known adverse effect on the 
Peregrine falcon's activities in the area. The proposed drilling activities 
under all alternatives would have less impact than logging activities. A 
letter from the U.S. Fish and Wildlife Service supports this finding.-

8. No wilderness areas, proposed wilderness areas, wild or scenic 
rivers, would be affected by the proposed action or alternatives. 

On the basis of the information contained in the EA, and all other information 
available to me as is summarized above, it is my determination that none of 
the alternatives- analyzed, when standard and special design features are 
included, constitutes a major Federal action affecting the quality of the 
human environment. Suggested mitigation measures would reduce adverse impacts 
to an even greater degree. Therefore, an Environmental Impact Statement is 
unnecessary and will not be prepared. 

Date 3^ry hshe^t/ 
District Manager 
Lakeview District 

I Concur 
Arthur DuFault ...̂  
Supervisor 
Winema National Forest 
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UNITED STATES 

DEPARTM.ENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

INFORWJMION ON T A K I N G APPEALS TO THE BOARD OF LAND APPEALS 

DO NOT APPEAL UNLESS 
1. T h i s dec i s ion is acJverse to you, 

AND 

2. You b e l i e v e it is incorrect 

- i 

IF YOU APPEAL, THE FOLLOWING PROCEDURES MUST BE FOLLOWED 

1. NOTICE OF APPEAL Within 30 d a y s file a Notice of Appeal in the office which i ssued t h i s decis ion 

( see 43 C F R Sec . 4 .411). You may s ta te your reasons for appeal ing, if you des i r e . 

2. WHERE TO FILE 
NOTICE OF APPEAL 

3. STATEMENT OF REASONS Within 30 days after filing the Notice of Appeal, file a complete s ta tement of the 
reasons why you are appeal ing. This must be filed with the United Sta tes Department 
of the Interior. Office of the Secretary, Board of Land Appeals , 4015 Wilson Blvd., 
Arlington, Virginia 22203 (see 43 CFR Sec. 4.412). If you fully s ta ted your reasons 
for appeal ing when filing the Notice of Appeal, no a(J(3itional statement i s necessa ry . 

4. ADVERSE PARTIES Within 15 (Jays after each document is filed, each atJverse party named in the decis ion 
and the Regional Solicitor or Field Solicitor having jnris(3ictioii over the State in whitdi 
the appeal a rose must be served with a copy of: (a) the Notice of Appeal , (b) the State
ment of R e a s o n s , and (c) any other documents filed (see 43 CFR Sec. 4 .413). Service 
will be made upon the Assoc ia te Solicitor, Division of Energy and R e s o u r c e s , Wash
ington, D.C. 20240, ins tead of the Field or Regional Solicitor when appea l s are taken 
from dec i s ions of the Director (WO—100)or if the subject matter of the appea l s involves 
mineral a c t i v i t i e s on the Outer Continental Shelf. 

5. PROOF OF SERVICE . . . . . Within 15 d a y s after any document is served on an adverse party, file proof of that 

service with the United Sta tes Department of the Interior, Office of the Secretary, 
Board of Land Appea l s , 4015 Wilson Blvd., Arlington, Virginia 22203. Th i s may con
s i s t of a cer t i f ied or regis tered mail "Return Receipt C a r d " s i g n e d by the adverse party 
( see 43 C F R Sec . 4.401(cX2)). 

Vniess these procedures are followed your appeal wi l l be sub jec t to d ismissal (see 43 CFR Sec. 4.402). Be cer ta in that al l 
communications are identified by se r i a l number of the c a s e being appealed. * 

NOTE: A document is not f i led unt i l it is actually r e c e i v e d in the proper office (see 43 CFR Sec. 4.401(a)) 



SUBPART 1621.2--OFFICE HOURS; TIME AND PLACE FOR FILING 

Sec. 1821.2-1 0// ice hours of State Offices, (a) Sta te 
Offices and the Washington Office of the Bureau of 
Land Management are open to the public for the filing 
of documents and inspection of records during the 
hours specified in this paragraph on Monday through 
Friday of each week, with the exception of those days 
where the office may be c losed because of a nat ional 
holiday or Presidential or other administrat ive or3er. 
The hours during which the State Offices and the 
Washington Office are open to the public for the filing 
of documents and inspe(rtion of records are from 10 a.m. 
to 4 p.m., standard time or daylight saving time, 
whichever is in effect at the city in which each office 
i s located. 

Sec . 1821.2—2(d) Any document required or permitted to 

be filed under the regulations of this chapter, which is 

received in the State Of/ice or the Washington Office, 

ei ther in the mail ot by personal delivery when the 

office i s not open to the public shall be deemed toibe 

filed as of the day and hour the office next opens to 

the publ ic . 

(e) Any dixrument required by law, regulat ion, or 
decis ion to be filed within a s ta led period, the l a s t day 
of which falls on a day the State Office or the Washing
ton Office is officially closed, shall be deemed to be 
timely filed if it i s received in the appropriate office on 
the next day the office is open to the p u b l i c 
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CALIFORNIA ENERGY COnPANY: BEOTHERHAL EXPLORATION BRIEFINB PAPER 

?§gyit§^_??cision , 

The decision requires the selection and i•ple»entalion of either the 
proposed action, one of the three allernatives ideniifieii in the 
Environ«ental Assessment (EA), or other options. The proposed action is 
drilling up lo 24 teaperalure gradient/core holes, Mith a laxieui of 8 
holes drilled in the first field season (originally 1984, now 19B5). 

E9LtiD9_i^enl 

A decision should be aade as soon as possible, but no later than the end 
of the calendar year so thai the proponent can aake necessary 
arrangeaenls prior lo the next field season. 

Background 

The initialing event was the subaillal of a geolheraal Plan of 
Exploration (POE) by the proponent, California Energy Coepany, Inc. (Cal 
Energy). The POE, received by Ihe BLM on March 1, 1984, requested 
approval lo drill up lo 24 leeperalure gradienl/core holes on two federal 
geolheraal unit areas on the Wineaa National Forest, adjacent lo Craler 
Lake National Park. This action follows leasing and unit agreeaenl 
approvals. 

Leasing 

Cal Energy was awarded federal geolhersal leases lolaling approxiaalely 
97,000 acres in the Wineaa National Forest. Cal Energy received 
concurrent approval for two federal geolheraal unit agreeaenls, 
encoapassing approxiealely 84,000 acres of the 97,000 acre total. 

According lo Ihe regulations, geolheraal leases on Forest Service lands 
can only be issued with the consent of, and subject to such teras and 
conditions as aay be prescribed by the Forest Service. Usually, the 
Forest Service prepares an environaental analysis for the lease 
applications, in order to deteraine whether the leases should be issued, 
and with what, if any, stipulations to aitigale or eliainate iapacts to 
surface resources. 

All of the federal geolheraal leases on the Hineaa National Forest 
contain a contingent right stipulation, which stales in part: "All 
operations on this lease are subject to Governaent approval with such 
site-specific stipulatio^ns as aay be necessary lo assure reasonable 
protection of or aitigation of effects on other values. A plan of 
operations shall not be approved if it results in unacceptable itpact on 
other resources, land uses, and/or the environaent." 

The contingent right stipulation is a aechanist which allows the Forest 



Service lo recc»aend geolherial leising lo the BLK, wilhoul first 
conducting an environtenla 1 analysis. With this strategy, the 
environtenlal analysis process is postponed until such liae that a 
site-specific, post-lease operation is proposed, and the rights of the 
lessee are contingent on the results of any environaental analysis. 

U n i l A g r P E t e n t s 

The unit agreeaenls are contractual agreeaenls between the lessees and 
the Federal governaent, and allow for the tiaely and orderly exploration 
of geolheraal resources without regard lo individual lease boundaries. 
There are two approved geolheraal unit agreeaenls involved in this POE, 
Mazaea I and Kazaaa II. Under the coabined teras of these unit 
agreeeenls, Cal Energy is obligated lo drill 4 wells within IB aonths of 
the effective date of the agreeaenls (January I, 1984). The 18 aonth 
tiaefraae will be extended for that period of liae required by the 
Federal governeent to coaplete the environaental analysis. The unit 
obligations escalate during subsequent 12 to 18 aonth periods. 

Plan of Exploration 

The Plan of Exploration details the surface use requireaents, on a 
site-specific basis, of the proposed drilling operations, and includes 
discussions on water use, road and drill pad construction, and aeasures 
lo prevent or control iapacts lo other surface resources. 

Any approved plan and accoapanying drilling perait(s) would include 
standard design features, including Geolheraal Resource Operational (GRO) 
Orders, and special stipulations. Several key standard design features 
appropriate to this proposal are: 

GRO Order 1, section S. Drilling fluids or cuttings shall not be 
discharged onto the surface where such discharge aight contaainate lakes 
and perennial or interaittenl streaas. Excavated pits or suaps used in 
drilling shall be backfilled as soon as drilling is coapleled and 
restored to ccnfora with the original topography. 

GRO Order 3, section l.A. In uncased portions of wells, ceaent plugs 
shall be placed to protect all subsurface aineral resources including 
fresh water aquifers. Such plugs shall extend a ainiaua of 100 feet 
belo^w, if possible, and 100 feet above such zones. Ceaent plugs shall be 
placed in a aanner necessa'ry lo isolate foraations, and to protect the 
fluids in such foraations froe interzonal aigration or contaaination. 

• - * 



History of Events 

Cal Energy subaitted their Plan of Exploration lo drill up to 24 
tetperature gradient/core holes, to a aaxiaua depth of 4000 feet. The 
plan was received by the BLH on March I, 1984. Upon receipt of the POE, 
the BLH Lakeview District, in cooperation with the Wineaa National 
Forest, initiated an EA based on the proposed action. An 
interdisciplinary teaa was foraed (roa personnel of the Lakeview District 
and Klaaa-th Falls Resource Area offices of the BLK, and Wineaa National 
Forest. Craler Lake National Park staff participated as observers. The 
following week a suaaary of the POE was sent out to interested parties, 
requesting public coaaents. 

On Hay 11, 1984, the EA was coapleled and aade available for public 
review and corcent. Two letters of coesent were received; one froa the 
Sierra Club, and one froa the National Park Service Regional Office in 
Seattle, Washington. Both letters expressed concerns about the potential 
iapacts on the environaent, and in particular on Crater Lake National 
Park, as a result of the proposed drilling operations. In addition, the 
Regional Director of the Park Service wrote a aeaorandua to the National 
Park Service Director, identifying concerns and asking that the issue be 
brought to their Assistant Secretary, as required by their headquarter's 
instructions. That aeaorandua also requested that the Departaent's 
Office of Environaental Project Review (OEPR) review the EA. 

The State Director, in consideration of ongoing circusstances, wrote a 
aeaorandua lo the Director ( 5 0 0 ) , staling that the BLH had advised the 
Park Service Regional Office that while the BLM understands the fark 
Service concerns regarding potential iapacts to Crater take National 
Park, the BLM aust folloM its own procedures in perait review and NEPA 
coapliance, which call for quality control and issue resolution at the 
field level. The aeaorandua went on to state that the State Director's 
review of the situation continues to strongly confira that the BLM should 
resolve concerns at the field level, in coordination with the Park 
Service and Forest Service. 

In light of the concerns expressed, and in keeping with the concept of 
field level resolution of concerns, the Stale Director, along with other 
BLM and Forest Service aanagers and staff, and representatives of Cal 
Energy, conducted an on-site field inspection of the proposed drilling 
sites and neighboring Park lands on June 30, 1984. A National Park 
Service ranger guided the party around the east ria of Crater Lake. As a 
result of the inspection, the Slate Director acquired a better 
understanding of the proposed action, proxiaity of operations to the 
Park, and scope of environaental iapacts. On July 3, 1984, the first of 
two Park Service/Forest Service/BLM aeetings to review the EA was held. 
Also, the Slate Director requested the Lakeview District, in conjuclion 
with the Hineaa National T o r e s t , to conduct a public aeeting and field 
trip open to all interested parties. 

On July 20, 1984, the public aeeting and field trip were held. About 50 
people attended, representing the television and print aedia, "J. S. 
Congressaan Bob Saith's s t a f f , Slate Senator Judy Carnahan, Klaeath 
County Cocaissioners, the Klaaath Indians, various environaental 
organizations, the Oregon Departaents of Fish and Wildlife, Geology and 



Minerals I n d u s t r i e s , S t a l e Lands, and Waler Resources, the National Park 
Service, Forest S e r v i c e , and BLK. No new concerns were raised during the 
teeling or field trip. 
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The decision is dependent on the following factors: 

1. Environaental sensitivities; 
2. Drilling concerns; 
3. Bureau Mineral Resources Policy; 
4. Park S e r v i c e concerns; 
5. Public c o n c e r n s . 

Envi ronaen ta l s e n s i t i v i t i e s 

The aaended EA c o n c l u d e s t h a t the fo l l owing p o t e n t i a l e n v i r o n a e n t a l 
consequences a r e a n t i c i p a t e d for t h e below l i s t e d e n v i r o n a e n t a l 
coaponenls , as a r e s u l t of the proposed a c t i o n or another 
d r i l l i n g - r e l a t e d a l t e r n a t i v e approved wi th s t a n d a r d and s p e c i a l des ign 
f e a t u r e s i n c o r p o r a t e d : 

Cra te r Lake N a t i o n a l Park 
s h o r t - t e r a i n c r e a s e s in dus t l e v e l s ; 
n o i s e l e v e l s a nuisance t o r e c r e a t i o n a l u s e r s a l Lost Creek 

caapground and the P i n n a c l e s overJook; 
v i r t u a l l y u n d e t e c t a b l e i n t r u s i o n s in t h e scen ic q u a l i t y . 

s u r f a c e wa te r - a inor d e p l e t i o n of l o c a l water s o u r c e s . 
s o i l s - s o i l coapac t i on and l o s s of ground cover (0 .2 a c r e s per 

d r i l l s i t e under a l l d r i l l i n g a l l e r n a t i v e s ; i nc reased 
d i s t u r b a n c e a s s o c i a t e d with road c o n s t r u c t i o n under 
a l t e r n a t i v e 1 ) . 

w i l d l i f e - a i n o r and t e a p o r a r y i a p a c t s due t o soae i n t e r r u p t i o n 
of l o c a l i z e d h a b i t a t occupancy , 

t r a n s p o r t a t i o n s y s l e a - a inor u n a v o i d a b l e i a p a c t s froa c o a p a c t i o n , 
s u r f a c e d i s p l a c e a e n t , d u s t , and n o i s e due to i n c r e a s e d 
t r a f f i c and e s s e n t i a l road e a i n t e n a n c e . 

wood p r o d u c t s - no i a p a c t s . 
t h r e a t e n e d and endangered s p e c i e s - >io i a p a c t s . 
c u l t u r a l r e s o u r c e s - no i a p a c t s under t h e proposed a c t i o n or 

a l t e r n a t i v e 2 ; p o s s i b l e i a p a c t s on u n i d e n t i f i e d c u l t u r a l 
r e s o u r c e s under a l t e r n a t i v e 1. 

a i n e r a l s - p o s i t i v e i apac t due t o i n c r e a s e d a i n e r a l s i n f o r a a t i o n . 
• land u s e s - no i apac t on e x i s t i n g a u t h o r i z e d u s e s . 



The polenliil for inleraingling o( geochetically discrete groundwaler 
aquifers would be eliainated by selection and itpletenlation of the 
hydrologic-re]aled aitigation aeasure as staled in the EA, "the zones of 
fluid inflow or fluid loss tin the well] will be required to be sealed.' 

Noise levels can be controlled with standard design features (Geolheraal 
Resource Operational Order nuaber 4 ) . This GRO Order slates, "the lessee 
shall not exceed a noise level of 65 d6(A) for all geotheraal-related 
activity as aeasured at the lease boundary line or one-half aile froa the 
source, whichever is greater." Noise levels could be further reduced by 
selection and iapleeentatj on of the noise-related aitigation aeasure as 
staled in the EA, "no aore than one site in the vicinity of HZI-13 and 
MZI-14 would be drilled siaullaneously. " 

Possible iapacts on unidentified cultural resources, resulting froa the 
iaplecenlation of Alternative 1 would be eliainated by selection and 
iaplesenlation of the cultural resources-related aitigation aeasure as 
stated in the EA, "appropriate [cultural resources] site surveys and 
aitigation (es needed) would be conducted prior to ground disturbing 
activities." 

Dr i 11 ing concerns 

Two drilling uncertainties are associated with any drilling alternative: 
the potential for water flowing within a hole between aquifers with 
different pressure heads; and the potential for a blowout (uncontrolled 
emissions of fluids and/or gases froa a w e l l ) . 

There are no guarantees that either event would not occur; however, 
standard design features that would be incorporated into any drilling 
perait would ainiaize the potential for either of these two occurrences. 
In addition, it would be prudent to incorporate the aitigation aeasure 
regarding inleraingling of ground water (see discussion in the 
environaental uncertainties section above) as contained in the letter 
froa the Director, USGS, to the State Director, even though this aeasure 
is a standard design feature. Reiteration of the USGS aitigation aeasure 
would: acknowledge the consultation and cooperation of the USGS; notify 
those parties concerned about the hydrology of Crater Lake that the BLH 
has treated those concerns with high regard; and single out this standard 
design feature as being aore iaportant than soae other standard design 
features. 

With respect to the uncertainty of a blowout, the EA did not discuss in 
detail the risks associated with such an event. A blowout would be 
considered an accident, and the U, S. Supreae Court has deterained that 
"a risk of an accident is not an effect on the physical environaent," and 
is therefore beyond the reach of NEPA (Hetropolilan Edison y. People 
Against Nuclear Energy §t'"ai., no. 81-2399, decision of April 19,1983). 

Also, the EA did not address aitigation aeasures to further reduce the 
potential risks or iapacts associated with a blowout, because the 
standard design featurvjs (casing, ceaenting, and blowout prevention 
equipeent specifications and testing) are aore than adequate to aaintain 
effective control of a drilling well. These standard design features 
incorporate current industry specifications and practices with respect lo 



BRD Order 4, section 2. Operations under a geolhersal lejse shall not 
unreasonably interfere with or endanger operations under any other lease, 
license, claia, perait, or other authorized use of the sate land. BRD 
Order A, section 11. The lessee shall conduct noise level aeasureaents 
during exploration, developaent, and production operations to deteraine 
the potential nuisance to nearby residents as well as the potential 
health and safety danger to noise e a i s s i o n s . Noise level aeasureaents 
and accoapanying data shall be filed with the authorized officer. 

GRO Order 4, section 11.C. The lessee sh"all not exceed a noise level of 
65 dB(A) for all geotheraal-related activity including but not liailed to 
exploration, developaent, or production operations as aeasured at the 
lease boundary line or one-half aile froa the source, whichever is 
greater. 

Special stipulation. All wells drilled below 500 feet shall be equipped 
with blowout prevention equipeent. 

Approval Process 

With the consolidation of onshore ainerals responsibilities, the BLH has 
the authority to approve industry operations on all federal leases, 
regardless of surface ownership or aanageaent. The existing nationwide 
BLM/Forest Service/Geological Survey Heaorandua of Understanding for the 
geotheraal prograa requires concurrence of post-lease operations by the 
surface canageaenl agency. 

In order for Cal Energy to enter on the land and start dirt work/drilling 
operations, the following docueents require approval by the authorized 
officer, and concurrence by the surface aanageaent agency, where 
appropr i ate: 

Docu&enl Authorized Officer Concurrence 

EA Lakeview DM Forest Supervisor 
FONSI Lakeview DM Forest Supervisor 
Decision Docuaent State Director 
Plan of Exploration Deputy State Director Forest Supervisor 
Drilling Perait Deputy Stale Director Forest Supervisor 

In addition, concurrence of the decision will be obtained froa the 
Regional Forester, USFS. Although this concurrence is not required, such 
action exeaplifies the cooperative working relationship between BLM and 
USFS. The National Park Service Regional Director has been continually 
advised on BLM's progress on this aatter, and will briefed prior to any 
decision to insure his input and understanding. 

A 30-day period should Tapse between the date of this decision and its 
iapleeentation (approval of the Plan of Exploration and the drilling 
peraits) to allow for appropriate protest/appeals. 



Bureau of Land HanageiTient Mineral Resources Policy 

This policy, updated by the Director on May 29, 198A, states, in part:, 

"BLH actively encourages and facilitates the development by private 
industry of public land mineral resources in a manner that 
satisfies national and local needs and provides for economically 
and-environmentally sound exploration, extraction, and reclamation 
practices." 

"BLM will process mineral use authorizations for public lands in a 
timely and efficient manner." 

National Park Service concerns 

The National Park Service forwarded eight concerns in their letter of 
comment from their Regional Director. The amended EA has addressed those 
comments, as well as all other issues and concerns raised at two separate 
Park Service/Forest Service/BLM meetings held to review the EA. At the 
conclusion of the second meeting, the Park Service representatives agreed 
that BLM had addressed the Park Service concerns. 

The Park Service has also raised the concern of maintaining the water 
quality of the Lake. This concern is shared by all agencies of the 
Department of the Interior via Public Law 97-250 (16 U.S.C. 122a, 
September 8, 1982) which authorizes and directs the Secretary of the 
Interior to promptly instigate studies and investigations as to the 
status and trends of change of the water quality of Crater Lake, and to 
immediately implement such actions as may be necessary to assure the 
retention of the lake's natural pristine water quality. As the 
Department's agent for mineral leasing activities, including issuance of 
leases and permits for activities on Federal mineral leases, the BLM is 
required to comply with this law. Any activity permitted by the BLM will 
be monitored and controlled by the BLM to assure retention of the Lake's 
natural pristine water quality. 

In addition, a monitoring plan was developed by the Lakeview District 
office, and was reviewed by representatives of Crater Lake National Park 
and the Wixiema National Forest on November 9, T.984. The^monitoring plan 
further addresses concerns of the National Park, by detailing how BLM 
will: prevent well sites from being located in the Park; monitor noise 
levels; prevent possible interzonal migration of fluids; prevent impacts 
associated with uncontrolled blowouts; and involve Crater Lake National 
Park personnel in observing drilling operations. A copy of the 
monitoring plan is appended to this document. The acquisition of data 
required by the monitoring plan will compliment other ongoing studies and 
investigations of the water quality of Crater Lake as authorized and 
directed by Public Law 97-250. 

Public concerns 

Potential geothermal activity near Crater Lake National Park has 
generated much public interest, expressed by: 

newspaper coverage 



television coverage 
Congressional interest 
environmental organizational interest 

Newspaper coverage 

The proposed drilling has been covered by virtually every newspaper in 
the Pacific Northwest. Various out-of-region newspapers have also run 
news stories about the proposed drilling, mainly by publishing the 
stories written by the Associated Press correspondent stationed in 
GrantsPass and Portland, Oregon. In addition, the Oregonian has 
published an editorial, expressing its view that the recreational and 
scenic values of the Park far outweigh any other resource values in the 
area. 

Television coverage 

There has been local and Portland-based television news coverage of the 
proposed drilling activity. Three television news crews were at the July 
20, 1984 public meeting and field trip. NBC, in New York, has been in 
contact with the Public Affairs staff in the Oregon State Office, 
requesting the status of the proposal. 

Congressional interest 

State Senator Judy Carnahan, whose district includes the proposed area of 
exploration, attended the public meeting and field trip. In a 
conversation between her and the BLM staff during the field trip, she 
indicated that she was not uncomfortable with the temperature 
gradient/core hole drilling proposal, but wished to be kept informed of 
developments. 

A staff member of U. S. Congressman Bob Smith's office was also in 
attendance at the public meeting and field trip. He indicated that the 
Congressman's office should be kept informed of developments. 

A briefing for Senator Mark Hatfield's staff (Tom Imeson and Susan Long) 
was held in June. Ms. Long has since requested and received additional 
information through the Public Affairs staff in the State Office. 

Environmental organizational interest 

Various environmental organizations have attended the public meeting and 
field trip, or have contacted the Oregon State Office, Division of 
Mineral Resources. These groups have been interested in information 
gathering only at this time. The following groups have been in contact 
with the BLM: 

Sierra Club 
Oregon Natural Resources Council 
Oregon Environmental Coalition 
1000 Friends of Oregon 

The Sierra Club has been the only environmental group which has provided 
written comments on the EA. 



other public interest 

Other groups which were present at the public meeting and field trip, but 
did not comiTient, are: 

Klamath County Comimissioners 
Klamath Indians 
Klamath School District 
Oregon Depart^ment of Fish and Wildlife 
Oregon Department of Geology and Mineral Industries 
Oregon Division of State Lands 
Oregon Department of Water Resources 
Oregon Institute of Technology 

The completed original EA was sent to the Oregon State Clearinghouse for 
distribution to State and local agencies. No further comments were 
received. 

Options 

The proposed action is to drill up to 24 temperature gradient/core holes 
to a maximum depth of 4000 feet. Each of the 24 drill sites has been 
located on the ground with staff of the Winema National Forest, and each 
site has been previously disturbed by timber harvesting activities. The 
EA identified and discussed three alternatives to the proposed action: 
no action; drilling on any previously disturbed site within the 
boundaries of the federal geothermal unit areas; and drilling anywhere 
within the boundaries of the federal geothermal unit areas. One other 
option should be considered at this time; approval of a portion of the 24 
drill sites during the first field season, with stipulations requiring 
intensive monitoring. The data collected as a result of the monitoring 
would enable the BLM to identify new or modify any existing conditions of 
approval. 

All options discussed meet the requirements of Public Law 97-250 (16 
U.S.C. 122a, September 8, 1982) concerning the water quality of Crater 
Lake. 



Option 1. Approve the proposed act ion 

This option would approve teeperature gradient/core drilling al 24 
specific sites. All sites have been inspected and approved by the Forest 
Service. Should any deviation froa the original plan be proposed, such 
as an alternate or additional drilling site, another EA would be required. 

Pros 

1. There would be only ainor environaental iapacts associated with 
the approved o p e r a t i o n s , as assessed by the BLM and Forest Service. 

2. Cal Energy would be able lo drill teaperature gradient wells 
under the teres of their federal leases. 

3. BLM would obtain all inforaation regarding the wells, to use in 
future geotheraal-related analyses. 

Cons 

1. Any deviation froa the plan, such as an alternate or additional 
site, would require another EA. 

2. There would be a low risk of a blowout, which could affect up 
to three acres of the surface surrounding the well. 



Option 2. Allow drilling anywhere in the unit areas. 

This option would allow Cal Energy lo drill anywhere within the 

boundaries of the unit a g r e e a e n l s . 

Pros 

1. Cal Energy would be able to drill teaperature gradient wells 
under the teres of their federal leases. 

2. BLH would obtain all inforaation regarding the wells, to use in 
future geotheraal-related analyses. 

Cons 

1. Environaental iapacts associated with drilling ac-tivities on 
previously undisturbed sites would be unknown. Any future proposal by 
Cal Energy for geotheraal exploration operations on previously 
undisturbed sites would require another EA. 

2. There would be a low risk of a blowout, which could affect up 
to three acres of the surface surrounding the well. 



Option ?a. Approve drilling at 4 sites during the first field season. 

This option would approve, without further environaental analysis, the 
first 4 drill sites Cal Energy would want to drill on previously 
disturbed sites. In addition, the aonitoring plan, as appended, would be 
incorporated into the approval of the Plan of Exploration.. Approval of 
any other site would be contingent upon the results of drilling, 
aonitoring, and evaluation of the first 4 wells. 

Pros 

1. Cal Energy would be able to drill soae teaperature gradient 
wells under the teras of their leases. 

2. BLH would obtain all inforaation regarding the wells, to use in 
future geotheraal-related analyses. 

3. BLH would have additional inforaation froa these wells, through 
intensive aonitoring, to aore accurately judge potential iapacts (roa 
future drilling operations and reduce surface iapacts. 

4. This option would provide the greatest aeount of environaental 
protection, while still allowing Cal Energy lo drill the exploratory 
welIs. 

Cons 

1. There would be a low risk of a blowout, which could affect up 
to three acres of the surface surrounding the well. 

2. Cal Energy would have no guarantees of drilling eore than 4 of 

the wells proposed in this Plan of Exploration. 



Option 3. Allow drilling anywhere in the unit areas that have been 

previously disturbed. 

Pros 

1. There would be only ainor environaental iapacts associated with 
the approved operations, as assessed by the BLH and Forest Service. 

2. Cal Energy would be able drill teaperature gradient wells under 
the teres of their federal leases. 

3. BLH would obtain all inforaation regarding the wells, to use in 
future geotheraal-related analyses. 

4. A new EA would not be required should Cal Energy wish to 
relocate or propose an additional site. This would result in a potential 
savings of liae and workload. 

Cons 

1. There would be a low risk of a blowout, which could affect up 
lo three acres of the surface surrounding the well. 



Opt i on 4. No act i on. 

This option would deny approval of all proposed drilling operations 
subaitted under the Plan of Exploration. 

Pros 
— % 

1. There would be no environaental iapacts resulting froa 
geotheraal operations. 

Cons 

1. Cal Energy would not be able to explore for geotheraal 
resources under the teres of their leases. 

2. BLK would not be able to obtain any subsurface inforaation 
which could be used in assessing future drilling proposals. 



36 CFR 219.19 
CONFORMANCE DETERMINATION 

S5T;^?r?tS!;-

The proposed geothermal exploration drilling of temperature gradient/core 
holes on the Winema National Forest is considered to be in conformance with 
applicable land and resource management plans. These plans are as follows: 

Chemult R.D. Multiple Use Plan 
Chiloquin R.D. Multiple Use Plan 
Klamath R.D. Multiple Use Plan 
Chemult Unit Plan 
McLoughlin-Klamath Unit Plan 
Winema Timber Resource Plan 

Approved Oct. 2, 1968 
Approved July 7, 1968 
Approved Feb. 7, 1969 
Approved Aug. 9, 1977 
Approved July 12, 1979 
Approved Sept. 14, 1978 

The conformance determination is based on the following reasons: 

1. The Multiple Use Plans were approved by the Forest Supervisor. The 
Winema Timber Resource Plan and the Unit Plans were approved by the 
Regional Forester. 

The Forest Supervisor and the Regional Forester have determined that 
the plans are in conformance with the principles of multiple use and 

t;i--v.v̂ =; ..sustained yeiid and were developed with appropriate public ' 
•-•̂-•/---•̂  participation and Governmental coordination. " ' 

2. 

3. 

The drilling of temperature gradient holes would benefit the public 
interest and is in conformance with the Multiple Use-Sustained Yield 
Act of 1960, the National Forest Management Act of 1976, the Forest 
and Range Renewable Resources Planning Act of 1974, the Federal Land 
Policy and Management Act of 1976, the Geothermal Steam Act of 1970 
and the National Energy Act of 1978. 

Drilling of temperature gradient' holes would aid in determining if a 
regionally important geothermal resource exists under the Winema 
National Forest, and if this resource is suitable for electric energy 
generation. 

The drilling of temperature gradient holes does not conflict with 
officially approved and adopted resource related plans, policies and 
programs of other Federal agencies. State and local Governments. 

CXl.-_^€/iv^oA. C/^ 
Arthur DuFault 
Forest, Supervisor 
Winema National Forest 



AMENDED ENVIRONMENTAL ASSESSMENT 

GEOTHERMAL TEMPERATURE GRADIENT 
CORE DRILLING PROGRAM 

ON THE 
WINEMA NATIONAL FOREST 

Responsible Officials: 

Surface 

Art W. DuFault 

Forest Supervisor 
Winema National Forest 
P.O. Box 1390 
Klamath Falls, OR 97601 
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Subsurface 
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District Manager 
Lakeview District Office 
Bureau of Land Management 
P.O. Box 151 
Lakeview, OR 97630 
Phone: 503 947-2177 
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Surface 
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P.O. Box 1390 
Klamath Falls, OR 97601 
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Subsurface 

Tom Cottingham ._. 11 
Realty Specialist 
Lakeview District 
Klamath Falls R.A. 
Bureau of Land Management 
P.O. Box 369 
Klamath Falls, OR 97601 
Phone: 503 883-6916 



AMENDED ENVIRONMENTAL ASSESSMENT 

Geothermal Temperature Gradient 
Core Drilling Program on the 

Winema National Forest 

PURPOSE AND NEED FOR THE ACTION 

On January 1, 1984 California Energy Company, Inc. (CECI) was awarded 
geothermal leases on approximately 97,070 acres of Federal land in the 
Winema National Forest. The Winema National Forest administers the 
surface resources; the Bureau of Land Management administers the 
subsurface resources. 

The geothermal resource exploration and possible development of those 
resources is being conducted in four phases. This environmental 
assessment (EA) is being prepared to document the analysis of the 
environmental consequences of the Phase 2 Plan of Exploration. The first 
phase was initial exploration and reconnaissance, and was completed in 
1983 under a prospecting permit issued by the Winema National Forest. 

...The second phase,; now proposed,, is.drilling of small diameter temperature 
gradient holes,^8-inch diameter at the-surface tapfering to 2-1/2 inches at" ̂  
4,000 feet. The third phase would be to drill-lafge diameiter,' (36 inches 
at the surface, tapering to 7 to 13 inches at 10,000 feet) production test 
wells, assuming sufficient geothermal resources were located in Phase 2 to 
warrant further exploration. 

Phase 4 would be development of a geothermal power plant, again assuming 
sufficient geothermal resources were produced from Phase 3 and assuming a 
favorable economic situation is present. 

The proposed temperature gradient/core drilling is designed to determine 
if a geothermal resource is or is not present. The proposed drilling is 
not designed to enter into a geothermal resource. 

All exploration and development phases of the leases are subject to the 
contingent right stipulation (CRS). The text of the CRS reads as follows: 

The Lessee shall comply with the following special conditions 
and stipulations unless they are modified by mutual agreement of 
the Lessee, Authorized Officer and the responsible surface 
management official. (In addition to the definition found in 

— Section 5 of this lease document and as defined in the 
regulations under 43 CFR 3000.0-5(f), the term "Authorized 
Officer" as used in this lease for the lands whose surface is 
managed by an agency other than the Bureau of Land Management 
is: (a) for sections 5 and 11, the Authorized Officer of the 
Bureau of Land Management; (b) for sections 12, 14, and IB 
involving surface management responsibilities, the authorized 
representative of the United States Department of Agriculture 
Forest Service.) 
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All operations on this lease are subject to Government approval 
with such site-specific stipulations as may be necessary to 
assure reasonable protection of or mitigation of effects on 
other values. A plan of operations shall not be approved if it 
results in unacceptable impact on other resources, land uses, 
and/or the environment. If for these reasons a plan of 
bperations cannot be approved, the lease term may be suspended 
for up to 5 years subject to timely submittal of an appropriate 
application by the lessee for a suspension of operating and 
producing requirements of the lease and approval by the United 
States. If the conditions do not change sufficiently, and/or 
significantly improved techniques are not developed such that a 
plan of operations has not been approved during the suspended 
term of the lease, the suspension shall automatically 
terminate. Unless relinquished sooner, the lease will continue 
for the term remaining at the effective date of the suspension 
or, if not suspended, for the term remaining when the plan of 
operations was disapproved, subject to Government approval of 
all operations as provided herein, without recourse for 
compensation. 

On March 1, 1984, the Oregon State Office, Bureau of Land Management, 
received a Plan of Exploration (POE) from CECI, The plan covers only 
Phase 2, the gathering of temperature and stratigraphic data necessary to ... 
determine whether future ext.ensive drilling.is warranted.^ Any proposed _ 
plans for future exploration or development of geothermal resources beyond 
the scope of the March 1 POE will require additional environmental 
analysis in accordance with the National Environmental Policy Act and the 
CRS prior to the approval of any surface disturbing activities. 

II. DESCRIPTION OF ALTERNATIVES INCLUDING THE PROPOSED ACTIOH 

General Project Description Applicable to All Drilling Alternatives. 

CECI proposes to conduct an exploratory temperature gradient/core drilling 

program (Phase 2) within the Mazama I and Mazama II Geothermal Units, to 
gather temperature and stratigraphic data necessary to determine whether 
future more extensive drilling is warranted. 

The two units comprise approximately 84,958 acres of the total 97,070 
acres leased. 

A typical drill site pad would be approximately 60 feet by 100 feet. It 
would contain the drill rig, water tank, mud pit, fuel storage, a small 
trailer for the workers, and a supply trailer and workshop. No other 
surface disturbance would be necessary for each drill site except under 
Alternative 1. 

All drilling fluids would be formulated from non-toxic components (as 
defined by EPA). Drilling mud and fluids would be contained in steel or 
earthen pits during the drilling phase. 
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Water for drilling/coring activity would be obtained either by truck or 
pipeline from existing stream access sites used by the Forest Service and 
its contractors for road watering. The proposed operations generally 
require 3,000 to 5,000 gallons of water per day. 

Under extreme lost circulation conditions a maximum of 20,000 gallons 
might'be used in one day. This condition would not be expected to last 
more than 24 hours. Water would also be used if necessary to keep down 
dust during any grading of roads or drill pad sites. CECI has applied for 
and must receive permits to appropriate water from the Oregon Department 
of Water Resources. 

Drilling operations would be on a 24 hour a day basis, 7 days a week. 
Drilling of each site is expected to take 45 days although the time period 
may vary depending upon the conditions encountered at each site. CECI 
anticipates using one or two drilling rigs at any one time. 

Proposed Action 

CECI has identified 24 potential drill site locations from the data 
obtained in Phase 1. All the proposed sites are located on or adjacent to 
existing log landings, skid roads or otherwise previously disturbed 
ground. Construction of new roads and major cut and fill operations will 
not be necessary;. : . - • ' , : . . 

CECI anticipates that a maximum of four to nine, 8-inch diameter by 4,000 
feet deep holes would be completed during the 1984 and 1985 field 
seasons. Some of the remaining locations would be completed during future 
years. 

Some of the proposed sites may never be drilled and alternative sites may 
be proposed as new data is generated. Alternative drill site locations 
would be evaluated through additional site-specific environmental analyses 
and the documentation made available for public review prior to any 
surface disturbing activities. 

A map and legal description of the proposed drill sites is in Appendix A. 

Alternative 1. Drill Anywhere Within the Unit Areas. 

This alternative provides m.aximum flexibility in the selection of drilling 
sites but the least protection for surface resources. Drill site location 
and drilling operations must be in accordance with existing laws and 
regulations. The construction of new roads under this alternative would 
require separate site specific environmental analysis and documentation. 

Drill pad construction and location in wetlands and streamside management 
areas would be subject to Forest Service approval. Drilling waste would " 
not be left on the surface of wetlands or streamside management areas. 
Berms around drilling pads would be required if drill sites were located 
in water courses, wetlands, streamside management areas, etc. 
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There would be no surface occupancy within Spotted Owl Management areas 
between February 1 through July 31. 

Alternative 2, Drill Anywhere With Environmental Protection Emphasis 

This alternative emphasizes protection of affected resources and sensitive: 
surface environments while still allowing drilling over an extensive 
portion of the leased lands. Drill holes could be anjTvhere within the 
unit areas but would be outside of known sensitive areas. All drill pads 
would be on or adjacent to existing roads, log landings, skid roads or 
otherwise disturbed ground and drilling operations would be coordinated 
with other authorized uses. Drill site locations, other than the proposed 
original 24, must be approved by the surface manager, Winema National 
Forest, prior to surface disturbance. 

There would be no surface occupany within the following areas: . .. 

1. Administrative sites. 

2. Within a minimum distance of 300 feet of any moving surface water or 
wetlands. 

3. Within 600 feet of Spring Creek. 

4. Within a Variable-distance, as shown on the attached map,.(Appendix A, j, ,, 
map 4), from Sevenmile Creek with a minimum distance of 300 feet. 

5. Within elk calving areas between May 15 and July 15 (Appendix A, map 
4). 

6. Within Spotted Owl Management Areas between February 1 through July 
31.' 

7. Within designated areas of old growth management stands (All maps, 
Appendix A). 

8. Within 300 feet of the centerline of State Highways 62, 97, and 138. 

Alternative 3. No action. 

Under this alternative, exploratory drilling would not take place. All 
other ongoing surface resource management activities (i.e. timber harvest 
and road construction) will continue. 

Standard and Special Desisn Features Applicable to All Drilling 
"Alternatives --.»' 

Required Standard Design Features 

Drilling operations under all drilling alternatives are subject to and 
must be in accordance with the Federal Regulations (43 CFR part 3200); 
Geothermal Resource Operational (GRO) Orders; approved Geothermal Drilling 
Permit stipulations of the surface manager, Winema National Forest; and 



the Department of Geology and Mineral Industries' Laws and Administrative 
Rules Relating to Geothermal Exploration and Development in Oregon 
(DOGAMI). These rules and regulations apply regardless of the drill site 
location within the Forest. GRO Order No. 4 relates to- environmental 
concerns and, GRO Orders 1 through 3 and 5 through 7 deal with the 
specifics of drilling. All are available for review upon request at BLM's-
local" office. 

The drilling permits for temperature gradient/core holes do not allow for 
the production of geothermal fluids or steam. If flowing steam or hot 
water is encountered above lOO^C, or if drilling muds cannot be maintained 
at or below 79'*C, the well must be completed by filling with cement. A 
temperature probe may or may not be installed at the lessee's option. The 
GRO's require that blowout prevention equipment be installed to maintain 
control of the well. 

GRO No. 4 provides for issuance of field orders in the event that 
monitoring efforts indicate adopted environmental protection measures are 
insufficient. 

Special Design Features 

The following special design features are the result of past environmental 
assessments, planning documents, and the experience of the.BLM and the 
"Forest Service l.n"'conducting resource management' activities. ,nt . ii-.fcj.',::..';..'.•;..'-.. 

1. The existing bridge across Annie Creek on Road Number 6237, SE 1/4 SE 
1/4, Section 25, T. 32 S., R. 6 E., W.M., Klamath Ranger District, 
has been load rated at less than the legal highway load limits for 
various axle spacings. Any crossings of this stroicture will need to 
be coordinated with Engineering prior to use. Special crossing 
permits may be required. 

2. Any conflicts between timber sale operations and the proposed 
geothermal operations, as identified by the surface managing agency, 
will need to be resolved prior to the start of any geothermal 
drilling. 

3. Alternate drill site locations would be inventoried for cultural 
resource occurrence prior to surface disturbance. 

A determination of eligibility of cultural resource sites under 36 
CFR (800) would be made prior to ground disturbance. 

4. . The lease area adjoins Crater Lake National Park. The Park boundary 
" . . is well established and posted except for recent Park additions along 

the north and east boundary that were transfered to the Park in 
December 1980. 

All drill sites within 1/4 mile of the new park boundary would be 
located with reference to an existing monument, to assure that they 
aren't within the Park. 



5. ' There are two areas adjacent to the lease area that obtained 
wilderness status on June 26, 1984, when the President signed The 
Oregon Wilderness Bill, (PL 98-328). 

The Sky Lakes Wilderness lies south of the park and adjacent to the 
west boundary of the Mazama II Unit. The Mt. Thielsen Wilderness 
•lies northerly of the Park and adjacent to the northwest comer of 
the Mazama I Unit. Both wilderness areas are located along the 
Cascade Crest. 

Any proposed drill site within % mile of the new wilderness boundary 
will be referenced to an existing monument to preclude entry into the 
wilderness area. 

6. Winem.a National Forest requires a No Surface Occupancy restriction 
within 300 feet of wildlife watering cisterns. If the drill site 
cannot be moved, for whatever reason, then CECI has the option to 
move the cistern or construct a new one in a suitable location as 
determined by the Forest Service at CECI's expense. 

7. Upon completion of the geothermal temperature gradient testing 
project, timber access roads that were reopened would be closed 
according to Forest Service standards. 

'̂̂ ~-'---8.-• • Any unforseen impacts to Crater Lake National Park from any drilling 
operations identified through monitoring and consultation with NPS, 
will result in immediate suspension of the drilling operations, by 
the authorized officer, and the adoption of procedures to mitigate 
those impacts. Consultation would occur between CLNP Superintendent 
and the Lakeview District Manager. 

9. There would be no surface occupancy on a slope which drains directly 
into the Park. (CECI has already agreed to relocate the originally 
proposed MZI-13 site.) 

III. COMPARISON OF ALTERNATIVES 

The alternatives differ in the restrictions placed on CECI to select drill 
site locations. Alternative No. 1, the least restrictive of the three 
alternatives, provides less protection for natural surface waters, 
wildlife habitat and other surface environments. CECI could select any 
site it wished within the constraints of DOGAMI and the GRO Orders and 
outside of northern spotted owl management areas, which could result in 
more drilling close to the park. 

'Alternative 2 provides protection for known sensitive areas and affected 
resources while allowing drilling over an extensive area of the units. 
CECI would be free to select any site for drilling as long as the site 
meets the criteria identified in Alternative 2 and is approved by the 
surface resource manager. 

The proposed action as submitted by CECI would restrict drilling to only 
the 24 sites identified. Any alternative sites proposed by CECI would 
require separate environmental documentation prior to approval. 



The no-action alternative would not allow drilling on the Forest and 
eliminates any adverse environmental effects that would result from 
drilling. 

IV. AFFECTED ENVIRONMENT 

This section describes the environmental components adjacent to and within^ 
the geothermal unit areas that would be affected by the alternatives. 

Crater Lake National Park 

Crater Lake National Park encompasses an area of approximately 260 square 
miles and receives over 500,000 visitors annually. The majority of this 
visitation (75 percent) occurs between Memorial and Labor Day holidays. 

--~ Approximately 15 percent of the visitors stay longer than 8 hours and 
overnight camping is restricted to the developed campgrounds during the 
summer months. 

Crater Lake is 4.5 to 6,0 miles across, has 20 miles of shoreline, a 
surface area of 21.5 square miles and a depth of 1,932 feet at its deepest 
point. It is known for the clarity of"its water and the intense blue 
color. - . . . . -

s?s;5?3» • —Aiir'Quality"""^^""^'"^''^'-^"''-•• -"'• 

Air quality within the area, including the Park, is generally excellent 
except during wildfire and controlled management bums within private, 
State, National Forest, and Park lands. Most burning in the Park and its 
immediate vicinity is normally accomplished in summer and fall. 

Crater Lake National Park has been designated a Class I area under the 
Clean Air Act, as amended in 1977. Only the smallest allowable increases 
of sulfur dioxide and particulate material are allowed in Class I areas 
from major emitting facilities. 

Hydrology 

According to the USGS, it has been shown by David Williams of the USGS and 
Richard Von Herzen of the Woods Hole Oceanographic Institute that Crater 
Lake has a significant input of hydrothermal fluids, based on 
oceanic-type, heat-flow measurements and temperature anomalies found in 
the lake's water. This is confirmed by anomalous chloride concentrations 
in lake waters reported by Kenneth Phillips and A. Van Denburgh (1968) and 

^̂, Michael Thompson and Douglas White (1983) of the USGS. There is 
- essentially no information available concerning the areal extent of the 
hydrothermal system found under Crater Lake to the surrounding land. A 
partial search by Michael Thompson of the chemistry of spring waters in 
the lands around Crater Lake has not found any lake water nor evidence of 
the hot water that feeds the hydrothermal system found in Crater Lake. It 
should be noted that the temperature of 25 degrees C for Annie Springs (3 
miles southwest of the lake), reported by Edward Sammel in USGS Open-File 
Report 76-127, is in error. Thompson measured a temperature of 4 degrees 



C in 1981, and Newcomb and Hart (1958) reported a temperature of 35 
degrees F or about 2 degrees C at Annie Springs. Some of the sampled 
springs, however, could contain up to 10 percent water from Crater Lake 
that could not be detected. It is not surprising that Thompson did not 
find evidence of water from Crater Lake in the springs. These springs 
have a total flow that is much larger that the leakage from Crater Lake 
measured by Phillips and Van Denburgh, so that there is ample water 
available to dilute possible leakage from Crater Lake. Thompson's study 
is being continued with further field work this summer. 

Geology 

The proposed project area is located near the crest of the Cascade Range 
in south central Oregon. Crater Lake, which lies in the caldera of the 
extinct volcano Mount Mazama, is located about 3 miles west of lease unit 
Mazama I, and about 7 miles north of lease unit Mazama II. Volcanoes of 
the Cascade Range, both north and south of Crater Lake, have been active 
in geologically recent times. 

The Crater Lake area lies at the intersection of the north-northwest 
trending downthrown Klamath fault block (basin and range str-ucture) and 
the north-south trending faults of the Cascade Range. These structures . 
are cross-cut by a subordinate east-northeast trending fault set. . 

A cross' se(rtiori£howing the spatial relationships of Crater Lake, the 
National Park, and well site MZI-11 have been prepared by CECI. A copy of 
that cross section is in Appendix D. The vertical line below the ground 
surface at MZI-11 represents a well bore that is 4000 feet deep. The , 
arrows on the cross section depict the direction of surface and ground 
water flow. The two sets of subparallel vertical faults depict the 
confines of the collapsed caldera, and are thought to act as vertical 
seals to groundwater movement within the collapsed caldera. The 
"secondary seal depth unknown" represents a horizontal seal which prevents 
downward movement of water below. 

Outdoor Recreation 

Recreational activities are generally limited to such dispersed activities 
as camping, fishing, hunting, hiking, sightseeing, cross country skiing 
and snowmobiling. Backcountry use is minimal with the Pacific Crest Trail 
receiving the heaviest use. 

Two features of Crater Lake National Park which are closest to the Park's 
eastern boundary and the Mazama I Unit are the Pinnacles and Lost Creek 
campground. Lost Creek campground is a primitive camping area with 12 
"sites approximately-2-1/2 miles from the boundary. The Pinnacles are 
unusual topographic features which have an overlook for public viewing 
approximately 700 feet from the Park boundary. 

Noise levels are classified as low for all practical purposes. However, 
the usual short duration noises associated with National Forest activities 
are found in the area. The noises include chain saws, logging equipment, 
moving transport vehicles, aircraft passing overhead, and snowmobiles in 
the winter. 



visual Resources 

The visual resource includes the scenic quality of landscape features 
visible from the Park such as streamside vegetation, dry and wet meadows, 
forested slopes, aspen groves and lodgepole pine flats. 

A visual management system has been developed by the U.S.. Forest Service -
to facilitate protection and appeal of the visual resource. The system 
inventories existing condition of the scenic resources and provides 
direction for management activities. 

Surface Water Resources 

Major streams in the unit areas are Cottonwood, Bear, Pothole, Annie, 
Sevenmile and Dry Creeks. These streams have average annual flows of less 
than 15 cubic feet per second. Spring Creek and Reservation Spring each .-. 
flow more than 40 cubic feet per second. Scott and Sand Creeks each have 
a base flow of approximately 10 cubic feet per second, or 6,500,000 
gallons per day. There are also several smaller springs within the 
project area. Water quality is excellent in all of these streams and 
springs. 

Water from Sevenmile, Annie, Spring, Sand, and Scott Creeks and •-• •'•..;.; 
.Reservation Springs is used for irrigation off the Forest by private ; - .--
landowners. Frows7,Jfrom Bear,'. Cottonwood, aind portions' of Scott !and..Sand i'.t̂.c 
Creeks sink into the highly porous pumice and ash soils near the east edge 
of the unit areas. 

Surface and ground water is available for filing water use applications. 
In dry years the water may not be available. 

Soils 

Soils in the leased area have developed mostly in pumice and ash. These 
soils have low bulk densities, high water infiltration rates, low natural 
fertility, and high-water holding capacities. When dry, these soils 
become water repellent. The soil erosion hazard for most of the area is 
low to moderate with small areas having a high hazard. Soil and landforms 
are very stable. No landslides or slumps have been identified in or near 
the lease area. Detailed soil information is found in the Soil Resource 
Inventory for the Winema National Forest. 

Wildlife 

The lease area contains a variety of plant associations. The various 
"successional stages represented in these plant associations, combined with 
aquatic systems, geologic forms, and elevation create numerous habitat 
niches Tor many species of wildlife. 

Most of the area is short of water for wildlife during the summer months. 
To alleviate this problem, habitat improvements in the form of spring 
developments, with trough or catchment aprons, and cisterns have been 
installed in key locations. 



Streams in the area provide habitat for trout. Riparian areas associated 
with streams and some early season surface water provide habitats for 
animals seeking out such areas. As is usually the case, riparian habitats 
occupy a relatively small percentage of the area, but are used by a 
disproportionately higher number of animal species than other habitats. 

Mule tieer are the primary big-game animal occuring in the area. They 
utilize the area for summer range moving to winter ranges to the east. 
Elk numbers have increased considerably, utilizing primarily the southern 
end of the area. Most of these animals winter on the west side of the 
Cascades, coming to summer ranges on the east side in early spring. Some 
elk calving areas have been identified in the Cedar Springs - Dry Creek 
area on the Klamath Ranger District. 

Three spotted owl management areas have been identified on the north end 
of the Klamath Ranger District.- One of them lies completely within the 
unit areas. Current regional direction for managing spotted owl 
territories required maintaining a 300 acre old-growth reproductive core 
around the nest and an additional 700 acres of mature or old growth within 
1.5 miles of the core for feeding. 

Transportation ' 

;̂ ;_ The existing transportation system provides access for the protection, :... ^ 
='=-̂='" management, and-utilization of National Forest land and resources; The ' ' 
~ "" major components of this system are roads and trails. ' 

Transportation system development has been concentrated in areas of timber 
harvest on National Forest, State, and private lands. 

Roads that are used exclusively for timber harvesting are closed after the 
timber sale is completed. If CECI wishes to use these roads they would 
have to be reopened and reclosed at CECI's expense. 

Wood Products 

The major land use in the area is the harvesting of commercial timber and 
related activities. Current and proposed timber sales are located 
throughout the unit areas. 

Threatened or Endangered Species 

The peregrine falcon is the only endangered species known to use any of 
the unit areas. The only known active peregrine falcon nest in the State 
is located within the caldera in Crater Lake National Park. Prey remains 
""gathered from the nest indicate these birds forage heavily on marsh and 
forest birds. The nearest marsh eco-systems to the nest site are Klamath 
Marsh to the east and Agency and Upper Klamath Lakes to the south. To 
reach either of these areas, the birds fly across a portion of the project 
area. 

A threatened and endangered plant survey was performed on the Winema 
National Forest in 1982. Selected portions of the Forest were surveyed 
based on previous known sightings plus high probability areas. Surveys 



were conducted in Sevenmile Marsh, Sevenmile Creek, Reservation Spring, 
Scott Creek, Pothole Creek and Cottonwood Creek areas. The results of the 
survey indicate a low probability for occurrence of a threatened, 
endangered, or sensitive plant in the general area of the proposed 
geothermal drilling. 

Cultural Resources 

Peaks, ridge lines, slope breaks, and other such features in the lease 
area may contain rock outcroppings favored by the hum.an prehistoric 
cultures as vision questing locations. Historic activities in the area 
generally were limited to logging, especially railroad logging. 

Probability for cultural site occurence overall is lower than for the rest 
of the Forest and known sites in the area are few and limited in variety. 
An exception to this might be in the immediate vicinity of Spring Creek 
and Reservation Springs where the probability would be much higher. 

Of the 24 site-specific drill locations shown in the POE, 20 are in low 
probabilty areas, two occur in medimn probability areas and two in low 
mediiim probability areas. Alternate unsurveyed sites would be inventoried 
prior to surface disturbance. .V' 

-'^•—Land U s e s •..--;-v.;.v;»-;...,\ ;.v,i... 

^^'•^^r. 

Authorized uses under special use permits or easements that were in effect 
prior to January 1, 1984, take precedence over the geothermal leases. Any 
geothermal uses in these areas will be coordinated with authorized users 
by the Forest Supervisor. These include Sand Creek Rock Quarry, Lookout 
Butte Cinder Pit, Sevenmile Creek Diversion Canal, Scott Creek Proposed 
Small Hydrolectric Project, National Forest Timber Sales and grazing 
permits, power and telephone lines. 

v. ENVIRONMENTAL CONSEQUENCES 

Introduction 

This section discusses the scientific and analytic basis for the 
comparison of the alternatives. It describes the consequences of 
implementing all alternatives and standard design features described in 
Section II. 

The initial geophysical analysis and reconnaissance was conducted in 1982 
and 1983. Phase 2 test drilling is being analyzed in this environmental 
analysis. Surface impacts associated with temperature gradient/core 

-drilling are temporary, in nature since all well sites would be restored in 
accordance with standard permitting stipulations. 

Since no drilling would be allowed under Alternative 3, there would be no 
impact on the environment. 



luiDacts t o C r a t e r Lake Nat iona l Park 

Air Qua l i ty 

There is the potential for short-term increases in dust levels, but there .. 
is a highly unlikely potential for emissions of hydrogen sulfide, nitrogen: 
oxide; ammonia, methane or sulfur dioxide. Dust generated as a result of -
test drilling activity near the Park boundary could contribute slightly to-. 
degradation of air quality in the vicinity. This would be created by 
vehicle movement on untreated or unsurfaced roads and by activity on the 
drill pad. 

The Oregon Department of Environmental Quality, which has primary 
regulatory jurisdiction for the Clean Air Act, views the proposed drilling 
operation as non-emitting, and temporary (Lloyd Kostow, Air Quality 
Division, telephone conversation, July 31, 1984). 

Hydrologic 

According to the USGS, (letter to BLM's Oregon State Director, August 15, 
1984), the potential for affecting the flow of hydrothermal fluids into 
Crater Lake is clearly very small under phase ̂ 2 operations. A properly.., 

-VT '̂ ^ completed temperatiire-gradient hole will not produce any fluids and, . 
"" '^ ""therefore, could not divert fluid from flowing to the lakes, even assuming 
"'"' that a hydrothermal system exists under the 'lease area and assuming that-

it is connected to the hydrothermal system feeding the lake. If high 
temperatures are encountered in these drill holes, there is the potential 
for a blowout. Normal drilling procedures, however, should be able to 
control eruption potential derived from a hot column of fluids, especially 
since, according to regulations, drilling of temperature-gradient holes 
must be abandoned if mud temperatures exceed 79 degrees C. There is 
unlikely to be much overpressure in the system, otherwise there would be 
hot springs flowing at the surface. 

Another aspect of the proposed drilling operations is the potential for 
water flowing within a hole between aquifers with different pressure 
heads, particularly between cold water aquifers and a potential geothermal 
aquifer. The proposed drilling program calls for 400 feet of cemented 
casing. Assuming that no drilling difficulties are encountered, the hole 
will then be drilled to a depth of up to 4,000 feet and completed by 
installing 1 ^inch tubing. If drilling problems such as lost 
circulation, or mud pit levels rising due to water infiltration are 
encountered, the following mitigation measure will be required: the zones 
of fluid inflow or fluid loss will be required to be sealed. Sealing of 
the zones would be accomplished either by casing the hole as drilling 

~ '" ' - /."progresses, cementing-~the zones and drilling through, completing the hole 
by cementing in the tubing, or by other methods approved by the authorized 
officer'. Thus, no interaquifer contamination would be expected. 

Recreational Activities 

Visitors to the Pinnacles area adjacent to Sand Creek and the Mazama II 
area near the park's south entrance may find the noise to be 
objectionable. These intrusions to the quality of the visitors experience 



in the park are expected to be comparable to those of normal logging 
activities on lands outside the Park. 

Three relationships have been used or suggested for use-to predict the 
attenuation of noise with distance from geothermal well drilling. The 
first relationship was first proposed by Gennis and Associates, consulting-
engineers in Sacramento, California, and has since been used by VTN, 
consulting engineers, and the University of California Lawrence Livermore 
Laboratories. This relationship is that sound intensity decreases at a 
rate of six decibels for each doubling of distance from the source to the 
receptor, plus an additional one decibel for each 1,000 feet. 

The second relationship was proposed by Tom Norris, a professional 
engineer who has investigated and monitored noise sources associated with 
geothermal well drilling by Aminoil in the Geysers area. This 
relationship is that sound intensity decreases approximately eight • 
decibels for each doubling of distance from the source to the receptor. 
The third relationship was developed by Pacific Gas and Electric Company, 
the major electrical-producing utility company in the Geysers. This 
relationship was developed through the use of empirical noise attenuation 
data and is represented graphically in Appendix B, along with the first 

"two relationships. i-;T;.!.: .. - ;. -

riJ* :;:L_There are two jcr;itical recreation sites in Crater Lake National Park that . . 
?̂ Ŝ2r- •- :—-could be impacted by ,noise,!X6st.Creek Campground and the Pinnacles- H'nr. p.Ln 

overlook. Lost Creek Campground is used on a 24-hour basis during the -
summer months when Rim Drive is open. The nearest drilling sites to the 
campground are Mazama I-ll, 1-13, and 1-14. Site I-ll is located 14,000 
feet away and is separated by topographic ridges. Sites 1-13 and 1-14 are 
both located over 16,000 feet away, with no major ridges separating the 
sites from the campground. Given the noise attenuation relationships 
(shown in Appendix B) , noise from site I-ll should be attenuated by 61 to 
64 decibels at the campground, and noise from sites 1-13 and 1-14 should 
be attenuated by 63 to 66 decibels at the campground. Sound level 
measurements taken around a drilling rig of the same type that will be 
used for the proposed operations, at a radius of 50 feet from the power 
source, range from 79 to 88 decibels. If the highest noise level is used 
at the source (88 decibels), and the least amount of noise attenuation 
from the three relationships is used at the receptor (61 decibels), the 
resultant noise levels expected at the campground from drilling would be 
27 decibels from site I-ll, and 25 decibels from sites 1-13 and 1-14. 
These sound levels are below the typical value of yearly day-night average 
sound levels for an undeveloped rural area with a population density of 20 
people per square mile (35 decibels). 1̂/ 

"The Pinnacles overlook^ is a day-use area located near the old east 
entrance to the park, and is used during the summer months when Rim Drive 
is openT Drill site 1-13 is about 7,000 feet away from the overlook and --
site 1-14 is about 6,000 feet away. Using the same assumptions for the 
overlook as were used for the campground, noise from site 1-13 would be 
attenuated by 50 decibels at the overlook and noise from site 1-14 would 
be attenuated by 48 decibels. The resultant noise levels expected at the 
overlook from drilling would be 38 decibels from site 1-13, and 40 



decibels from site 1-14. These maximum noise levels are equivalent to 
typical values of yearly day-night average sound levels for a partially 
developed rural neightborhood with a population density of 60 people per 
square mile (40 decibels). 1/ , 

In a recently prepared draft Environmental Impact Report for geothermal 
operations in Lake County, California, George S. Nolte and Associates 
state; "For any two simultaneous operations, the combined noise level will-, 
be up to 3 decibels higher than the individual level of the noisier of the 
two operations. However, the maximum increase could only occur if all of 
the noise sources were exactly equal as measured at the receptor; if 
(multiple) drill rigs were operating in the vicinity of the project, the 
total noise would more likely be half of the maximum increase or less." 

A mitigating measure which could be employed to minimize noise at Lost 
Creek Campground and the Pinnacles overlook would be to limit drilling so 
that no more than one site in the vicinity of MZI-13 and MZI-14 would be 
drilled simultaneously. In addition, standard required GRO Orders provide 
for incorporation of noise reduction measures, when deemed necessary by 
the authorized officer. 

- ^ - ' - - V i s u a l • - • • • • - • - . - 1 

• 51., Alternative 1 is the least restrictive of the three drilling 
-^-™—alternativesi--i It-allows for drilling within sensitive areas that arei - -'-"•"' 

excluded in the other two Alternatives. Visual resources could possibly -
be adversely affected whenever drill sites are visible from viewing areas. 

Drill sites in the viewshed between Grayback Ridge and Anderson Bluffs 
could be visible from southeast portions of Rim Drive. Four of the 
proposed 24 sites are within this viewshed, and are located between 5 1/2 
and 8 miles from Rim Drive. The drill rig would stand about 60 feet above 
the ground so if a site were visible from Rim Drive, the only portion 
visible would be that part of the rig that stood above the trees, and 
would be a virtually undetectable intrusion in the scenic quality. 

Impacts to Surface Water Resources 

Some minor depletion of local water sources is expected to occur under all 
drilling alternatives. Each well drilled would require 3,000 to 5,000 
gallons of water per day which is less than 0.1 percent of the flow rate 
for either Sand or Scott Creek. Water quality however, would not be 
affected by drilling activities under all alternatives. 

Impacts to Soils 

Leveling of a pad for drilling, equipment storage, and sump placement 
would result in less than 0.2 acre disturbance per site. This would 
result in soil compaction and loss of ground cover. 

1/ National Research Council, Committee on Hearing, Bioacoustics, and 
Biomechanics, Assembly of Behavioral and Social Sciences, 1977, Guidelines for 
Preparing Environmental Impact STatements on Noise; Report of Working Group 69 
on Evaluation of Environmental Impact of Noise: National Academy of Sciences, 
Washington, D.C, Table IV-1. 



Installation of sumps would create local, temporary site disturbance. 
Rehabilitation would return the site to its original countour, although it 
could be possible to use sumps for other National Forest management 
purposes. 

Under Alternative 1 soil erosion and compaction would result from new road-
construction to drill sites not adjacent to existing roads. The severity . 
would depend on the amount of new construction. 

Impacts to Wildlife 

While the effects on wildlife are expected to be minor and temporary, some 
interruption of localized habitat occupancy and use would occur. 

S"n™sr migration of elk into and from the park would not be adversely 
affected under any of the alternatives since drill sites would be less 
than 0.2 acre in size. 

No adverse effects are anticipated on either fish or wildlife. 

_.^ Impacts to Transportation System •.;•'.•. vi 

Increased traffic and essential maintenance of roads to provide access for • : cc<' 
' 2 drilling equipment: and supplies .to^the drilling sites could involve -r;? • .,'..: 

"unavoidable ef fects.r--Traffic .related effects can .^include -compaction, i-. ,;'.:.;..•,iCt-iori. 
surface displacement, dust, and noise. 

Overall, the environmental impacts associated with drilling 
temperature/core holes would be less than the impacts that normally occur 
as a result of logging operations. The proposed drilling would occur in 
previously disturbed areas, except under Alternative 1, and would be 
confined to areas of 0.2 acre or less in size. 

Impacts to Wood Products 

Under the proposed action and Alternative 2 there would be no effect other 
than the possible need to remove a tree or two. 

Possible road construction under Alternative 1 may, depending upon road 
location, require timber removal. Under Alternative 1 and 2, CECI would 
be required to purchase any merchantable trees that would be cut. 

Impacts to Threatened and Endangered Species 

There should be no effect on plant or animal species. The peregrine 
"falcon is the only known species on the Federal T&E list that is in or 
near the unit areas. 

Past timber harvesting activities have had no known adverse effects on the 
peregrine falcons* activities in the area. The proposed drilling 
operations would have less impact than logging activities, even though 
drilling would occur on a 24-hour basis. 



Coordination with USFWS (letter dated July 5, 1984) has indicated that 
under Phase II, there would be no adverse effect on the peregrine falcon. 

Impacts to Cultural Resources 

No impact to cultural sites would occur as a result of the proposed 
activity. Under the proposed action, drill site locations have been 
selected to coincide with previously logged timber harvest areas. Ground 
surfaces and immediate subsurface in these types of areas have already 
been disturbed to varying extents. Under Alternative 1 and 2 CECI could 
select alternate drill sites in addition to the 24 identified in the 
proposed action. Alternate locations could be in undisturbed areas under 
Alternative 1 and could require road construction. However, appropriate 
site surveys and mitigation (as needed) would be conducted prior to ground 
disturbing activities. 

Impacts to Minerals 

Under all drilling alternatives there would be no effect other than 
expanding the data base on geologic and other subsurface resources. The 

_ no-action alternative would preclude expanding the data base. -

-r. Impacts to Land Uses .• ,, . 

:-'.T2; ThFr^~should'be''no''affect on existing .authorized -uses of National. Forest 
lands within the unit areas. Potentially conflicting exploration 
activities in these areas will be coordinated with the existing authorized 
users by the Forest Supervisor before such activities would be permitted. 

Blowout Hazard 

Blowouts in which steam, gases, or hot water escape uncontrolled, pose an 
environmental hazard in geothermal operations, but the risk is low. The 
potential adverse environmental effects of accidental releases of 
geothermal fluids include air contamination from gaseous emissions, 
pollution of surface and shallow ground water resources, and hazards to 
health and safety of workers. Blowouts in exploratory work are highly 
unlikely due to required well control programs which include installation 
of blowout prevention equipment (on exploratory wells when a temperature 
of 125 degrees F. is encountered and on all wells over 500 feet in depth), 
periodic equipment testing and required safety drills. 

The blowout equipment and standard BLM testing procedures have resulted in 
only one well becoming a problem out of approximately 750 wells that were 
required to have blowout prevention equipment installed. The well that 

'̂ ' ,, -failed was not due to..,equipment failure but was the result of an 
unqualified individual allowing the well to be deepened without adequate 
safegua"rds being installed. The blowout occurred when the diameter of the-
well was 17 1/2 inches. This well was designed as a deep exploratory 
well. The affected area of the blowout (2 to 3 acres) included the ground 
that was covered with drilling mud and cement to a maximum depth of 3 
inches, plus the area of the drill site that was enlarged to accomodate a 
larger rig. 



In t h e u n l i k e l y e v e n t of a b l o w o u t , t h e s m a l l d i a m e t e r of t h e h o l e would 
p r e v e n t l a r g e q u a n t i t i e s of m a t e r i a l s from e s c a p i n g . Such s m a l l amounts 
of e s c a p i n g m a t e r i a l w o u l d n o t h a v e a d i s c e m a b l e e f f e c t on s u r r o u n d i n g 
s u b s u r f a c e g e o t h e r m a l f e a t u r e s and s u r f a c e r e s o u r c e s s i n c e t h e l e s s e e 
would t a k e immiedia te m e a s u r e s t o c o n t r o l t h e w e l l . 

VI . CONSULTATION AND COORDINATION 

PARTICIPATING STAFF 

Bureau of Land Manap,ement 
Lakeview D i s t r i c t S t a f f 

Torn C o t t i n g h a m , R e a l t y S p e c i a l i s t , Team L e a d e r / E d i t o r 
Denn i s S i m o n t a c c h i , G e o l o g y 
S t e v e S h e r m a n , A r e a M a n a g e r , K l a m a t h F a l l s 

Oregon S t a t e O f f i c e - P o r t l a n d , Oregon 
P h i l i p C. H a m i l t o n , C h i e f , P l a n n i n g and E n v i r o n m e n t a l C o o r d i n a t i o n 

S t a f f 
R. Gregg S immons , E n v i r o r u n e n t a l C o o r d i n a t o r 
R o b e r t W. F u j i m o t o , G e o l o g i s t ; ;̂  

••.i'--tfc r 

ii2iZZ.I."" -•-'-» vjinema National Forest ... ; .T-
L=i=;r:jfc;: ", '.•-;'-'-'I.: Supervlsor * s Off ice .,._.*,.. ' ' i 
'̂'-'̂ '*- --""--̂ --̂ -.Tr-̂  Jack Mathews-,- Forest Resources Staf f,. _..'̂!' ;"JV .' "̂  

Marvin Stump, Lands and Minerals 
Garwin Carlson, Soils and Hydrology 
Jack Inman, Wildlife 
Christina Lilienthal, Visuals and Recreation 
Frances Philipek, Archeology 
Craig Miller, Engineering 
Tom Neal, Engineering 

Chemult Ranger District 
Malcolm Stump, Forester 
Bill Jensen, District Resources Staff 

Klamath Ranger District 
Jim Galaba, District Resources Staff 

Forest Service Region 6 Staff, Portland, Oregon 
Kent Chirchill, Environmental Coordinator 

National Park Service 
Crater Lake National Park 

• ' " - ." Jon Jarvis, Resource Specialist 
Mark Forbes, Resource Specialist 

Regional Office, Seattle, Washington 
Shirley Clark, Air and Water Quality Coordinator 



OTHER AGENCIES CONSULTED 
State Clearinghouse 
Klamath County Planning Commision 
Oregon State Department of Environmental Quality , 
Oregon State Department of Fish and Wildlife 
U.S. Department of Interior, Fish and Wildlife Service 
U.S. Department of Interior, Geological Survey 

Comment Letters Received 

The original Environmental Assessment and Preliminary Finding of No 
Significant Impact were made available to the public on Hay 10, 1984. Two 
letters were recieved which questioned the adequacy and accuracy of 
information presented in the EA. These letters along with BLM's responses 
have been incorporated into the Amended Environmental Assessment as 
Appendix C. 

Letters were recieved from: 
Sierra Club, Hamilton Hess, Geothenr.al Coordinator 
U.S. National Park Service, Regional Director, Pacific Northwest 
Region 
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C a l i f o r n i a E n e r g y Comoanv 

PROPOSED TEMPERATURE HOLE SITE LOCATIONS 
MAZAMA I , M.AZAMA I I . STATE LANDS' 

K e t t l e m a n 
Hole No. Number* E l e v . * * A p p r o x i m a t e L o c a t i o n * 

MZ-I-1 

MZ-I-2 

MZ-I-3 

MZ-I-4 

MZ-I-5 

MZ-I-6 

MZ-I-7 

MZ-I-8 

-.•MZ--I-9 

-MZ-l-lO 

..:MZTI.-II -

_Mz.-i-i2 :r 
MZ-I-13 """ 

MZ-I-14 

MZ-I-15 

MZ-I-16 

MZ-I-17 

MZ-II-1 

MZ-II-2 

MZ-II-3 

MZ-II-4 

MZ-II-5 

M2-II-6 

MZ-II-7 

CEC-ST-1 

CEC-ST-2 

CEC-ST-3 

CEC-ST-4 

21-
38-
16-
21-
65-
77-
73-
54-
41-
53-

1.-44-

...'.23-

5'4 -

12-
33-
88-
23-

66-
16-
32-
66-
18-
88-
13-

75-
34-
22-
25-

- 3 

- 3 

-12 
-23 
-24 
-26 
-33 
- 6 

-11 
-18 
- 1 5 

-25^ 
-27 
-34 
- 1 
- 4 
-11 

-13 
-14 
-21 
-23 
-26 
- 5 
-11 

-17 
22 
-34 -
-11 

5370' 
5380' 
5360' 
6000' 
5580' 
5805' 
4635' 
4740' 

: '1 6080"^ ' ' 
•.•.•4 7 0 0 ' . ? -

:;jl:-:6i00'>-

•r--T>537b'.V 
54"40' 

5430' 
5170' 
5390' 
5345' 

4665" 
4955' 
5750" 
4635' 
4480' 
5035-
4320' 

4770* 
5585' 
4340' 
4285' 

1250' 
1300' 
2000' 
1250' 
1750' 
1250' 
2400' 
2150' 
•2100* 
2000' 
2550' 
.1500'" 
2200' 
200' 

1850' 
200' 
350' 

2000' 
450' 

1900' 
3450' 
450' 
550' 

1800' 

800' 
1800' 
1000' 
1200' 

E 
E 
N 
E 
W 

w 
s 
w 
E 

w 
E 

' E 
W 
E 
E 
W 
E 

N 
E 
E 
E 
E 
W 
S 

W 
E 
E 
E 

and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
'and 
and" 
and 
and 
and 
and 
and 

and 
and 
and 
and 
and 
and 
and 

and 
and 
and 
and 

150' 
250' 
450' 
750' 

2100' 
550' 

1850' 
2200' 
350' 

1950' 
2800' 

Tsoo' 
2550' 
1300' 
1500' 
400' 

1800' 

2050' 
1900' 
1000' 
2100' 
300' 
450' 
170' 

2400" 
2700* 
1300* 
2250' 

s 
N 
E 
S 
N 
N 
W 

s 
'S 
S 

-s 
"S 

s 
s 
s 
N 

s 

w 
N 
S 
N 
N 
N 
E 

N 
N 
S 
N 

of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
df 
of 
of 
of 
of 
of 

of 
of 
of 
of 
of 
of 
of 

of 
of 
of 
of 

NW 
SW 
SW 
NW 
SE 
SE 
NE 
NE 
NW 
NE 
NW 
NW 
NE 
NW 
NW 
SE 
NW 

SE 
SW 
NW 
SW 
SW 
SE 
NW 

SE 
SW 
NW 
SW 

Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner; 
Corner, 
Corner-;' 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 

Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 

Corner, 
Corner, 
Corner, 
Corner, 

Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec.. 
Sec.: 
Sec'.'-

sec:-
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 

Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 

Sec. 
Sec. 
Sec. 
Sec. 

3 
•.•• 3 

12 
23 
24 
26 
33 
- 6 

•.-11 

;18 
K:15 

.•25 

27 
34 
1 
4 

11 

13 
14 

21. 
23 
26 
5 
11 

17 
22 
34 

11, 

, T30S 

, T30S 

, T30S 

, T30S 

, T30S 

, T30S 

, T30S 

, T.31S 

..T31S 

, T31S 

,V.T31S 

r T31S 
, T31S 

, T31S 

, T32S 

, T32S 

, T32S 

, T32S 

T32S 

T32S 

T32S 

T32S 

, T33S 

T33S 

, T32S 

T32S 

T32S 

T33S 

R6E 
R6E 
R6E 
R6E 
R6E 
R6E 
R7E 
R7E 
R7»}E 

R7E 
R7I3E 

R7I5E 
R755E 

R7'-iE 

R7!}E 

R7!5E 

R7J5E 

R6E 
R6E 
R6E 
R6E 
R6E 
R6E 
R6E 

R7!5E 

R7!iE 

R7I5E 

R7!5E 

* K e t t l e m a n n u m b e r s and o t h e r l o c a t i o n d e s i g n a t i o n s a r e s u b j e c t t o p o s s i b l e c h a n g e 
b e c a u s e m i n o r a d j u s t m e n t s o f t h e e x a c t l o c a t i o n may b e made i n c o o p e r a t i o n w i t h 
t h e s u r f a c e m a n a g e r t o m i n i m i z e s u r f a c e d i s t u r b a n c e and a v o i d a d v e r s e i m p a c t s . 

** A p p r o x i m a t e e l e v a t i o n s and l o c a t i o n s w e r e t a k e n f rom e x i s t i n g t o p o g r a p h i c maps 
( m a i n l y 1 : 6 2 , 5 0 0 s c a l e ) . 
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Arjpendix B 

EXPLANATION 

A 
D 

O 
0 
o 

,3/10/78 Day Noise Heasu.rements, Union DX-22 
12/09/77 Day Noise Measurements, HcCulloch Newfield #1 
12/09/77 Night. Nofse Measurements, HcCuHoch Newfield #1 
5/25/76 Day Noise Measurements, Aminoil McKInley #1 
5/26/76 Day Noise Measurements, Aminoil McKinley #1 
7/20/76 Day Noise Measurements, Aminoil Abel S\ 

NOISE ATTENUATION WITH DISTANCE 
FROM GEOTHERMAL WELL DRILLING AND TESTING 

n-19 FIGURE 1 1 - 3 -
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APPENDIX C 

RESPONSE TO COMMENTS 

1-1. The presence of a conductive geothermal heat flow into the bottom of 
Crater Lake is documented by Williams and Von Herzen (1983). They 
describe their heat flow observations, and make interpretations of the 
observations, by stating: 

"We can make several observations concerning the Crater Lake 
Temperature data and distribution and magnitudes of the conductive 
heat flow. 

1. Conductive beat flow varies regularly from relatively low 
values...to high values. There is a significant lateral 
modulation evident... with a wavelength of about 3 to 4 km. 

If we assume the aquifer that supplies fluids to the thermal area 
causes the 3 to 4 km variations in the heat flow fields, then we can 

._ ^ roughly describe this aquifer. Its top lies at a depth of 1 to 2 km 
thick "and "has a "temperature between 100° and 200° c.".,.. ..; 

The comment states "The temperature gradient, boles .drilled to 4000 feet .;----:• ••;-' 
will be 2000 feet to 4000-feet-below .the lake bottom".-. However, .the . .H....:...OL.. i'J 
fact that the well bottoms will be located at a lower elevation does not... .'••-.. 
mean that the wells will have an impact on the heat flow into Crater 
Lake. 

According to the report by Williams and Von Herzen (1983), "Thermal 
convection in a permeable medium tends to be cellular, with the cells 
being approximately equidimensional (Williams et al., 1974; Hartline and 
Liston, 1981). The width of the cells beneath Crater Lake appears to be 
1-1/2 to 2 km, implying a height of like magnitude. This is the minimum 
depth to the bottom of the shallow hydrothermal system that is reflected 
in the heat flow data. The thickness of any impermeable cap rock would 
be added to it." 

In other words, the minimum depth to the top of the geothermal aquifer 
is 5000 to 6500 feet below the bottom of the lake. This places the 
bottom of the wells at least 1000 feet above the top of the geothermal 
aquifer. In addition, the wells are located at least 20,000 feet from 
the edge of the lake. This spatial relationship can be seen in Appendix 
D. 

.The comment further-states, "There is potential that the drilling of 
these holes could affect the geothermal imput to the lake and therefore 
the 1-imnological processes." 

According to the U.S. Geological Survey (letter from Director, USGS, to 
Oregon State Director, BLM, dated August 15, 1984), "The potential for 
affecting the flow of hydrothermal fluids into Crater Lake is clearly 
very small under phase 2 operations." 



1-2. Blowout preventers are required components of any well control system. 
During the technical review of each geothermal drilling permit, the well 
control system is checked to assure that its design is adequate for the 
conditions likely to be encountered in the hole. The well control 
system includes blowout prevention drills, periodic pressure tests, and 
regular maintenance. As a result, the probability of a blowout 
occurring is very low. In addition. Crater Lake is separated from the ' 
drill sites by the rim of the crater which extends a minimum of 1,000 
feet above the lake. In the unlikely event of a blowout, the fluids 
would have to flow uphill 1,000 feet and laterally over 3 miles to reach 
the lake. Therefore, there will be no impact to Crater Lake due to the 
proposed drilling operations. 

1-3. Air quality impacts addressed in the Targhee National Torest EIS , and 
referenced by the commenter, are associated with the test drilling phase 
of geothermal operations, not with the exploration phase. In the test 
drilling phase, "test wells are drilled to provide subsurface geologic 
data, locate productive zones, help delineate limits and provide a means 
for determining the physical and chemical properties of reservior 
fluids" (Island Park Geothermal EIS). 

Air quality impacts .associated.with. the exploration, phase, are short term .., 
increases in particulates due to increased dust.' The exploration phase ' 

- . includes "intensive activities [which] require minor land disturbances-
. *>--This' includes shallow well drilling for temperature gradient' and heat 

flow measurement. Road construction and clearing are seldom required "̂ '-: 
for access to these sites" (Island Park Geothermal EIS). 

The proposed action by Califormia Energy Company, core drilling and 
temperature measurements, are within the exploration phase as defined in 
the Island Park Geothermal EIS. As such, there is the potential for 
short-term increases in dust levels, but there is no potential for 
emissions of hydrogen sulfide, nitrogen oxides, ammonia, methane, or 
sulfur dioxide. 

1-4. Drill sites in the viewshed between Grayback Ridge and Anderson Bluffs 
could be visible from southeast portions of Rim Drive. Four of the 
proposed 24 sites are within this viewshed, and are located between 5 
1/2 and 8 miles from Rim Drive. The drill rig would stand about 60 feet 
above the ground so if a site were visible from Rim Drive, the only 
portion visible would be that part of the rig that stood above the 
trees, and would be a virtually undetectable intrusion in the scenic 
quality. 

1-5. Refer to the revised text. Environmental Consequences, Recreation. 

1-6. Site MZI-13 has been relocated. Refer to the Special design feature 
number 9. 

1-7. Refer to revised text. Environmental Consequences, Wildlife and 
Threatened and Endangered Species Sections. 

1-8. The 24 proposed sites have been located on the ground with the aid of 
aerial photography. In addition, refer to special design feature 
number 4. 



1-9. Alternatives 1 and 2 assume drilling could occur anywhere in the units, 
given certain constraints. Potential and cumulative impacts have been 
identified and mitigation measures have been proposed where appropriate. 

1-10. This environmental assessment identifies impacts of phase 2 temperature 
gradient drilling only. If and when PhaseCs) 3 or 4 are proposed by the^ 
applicant, the appropriate level of environmental analysis and 
documentation will be determined and accomplished. 

2-1 See response to comment 1-2. 
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June 12, 1984 

Mr. Arthur Du Fau l t 
Forest Supervisor 
Wine.Tia l ia t ional Forest -
P.O. Box 1390 
Klamath F?.lls, Oregon 97601 

liear Mr. Du Fault: ... . .. ̂ ,;,,.;,>, . . 

•rie_hava reviewed the envirorimantal assessment for the Gsctnennal ' •• 
e:nperaTure'.Grc[ciieht Core Drilling Program on the Viinema NationaT-• -• 
Forest. Cur specific corn.n-.ents; are attached. ^ - • . -i .,, 

Q\.\r primary concern about the proposed project is potential iir.pacts on 
t:ie iiiiin rc'source of Crater Lake National Park—Crater Lake itself. 
Thouch tl̂ e preliniinary FONSI concludes that no significant impacts are 
expected on the lake, the envirani-iental assessment does not incluoe a 
qeological analysis to substantiate the conclusion. On the contrary, 
the asses5;nent states that a blowout could affect thermal discharges 
into Crater Lake, and that in the event of a blowout, geother-Tial 
fluids could flow into the park.- - " ' 

Crater Lake National Park was established in 1902 as "an area ... set 
apart forever as a public park or pleasure ground for the benefit of 
the people of the United States." In 1974, 122,000 acres of the park 
were reco.TCiended for official v/ilderness designation. In 1979 Crater 
Lake was roconfnended as a scientific benclimark for liiTinological 
research. In 1982, Crater Lake National Park was Identified as a 
potential International Biosphere Reserve. In September of 19S2, PL 
97-250 instructed the Secretary of Interior to "... ItTunediately 
inplenient such actions as may be necessary to assure the retention of 
the-Lake's pristine water-quality." As Oregon's only national park 
and the destination of over 500,000 national and international 
visitors annually, the significance of Crater Lake National Park cn a 
world scile cannot be OY-urstated and potential i.;'pacts on the park, 
its resources and visitors must be considered. 

http://corn.n-.ents


We request, therefore, that exploration activities not be permitted 
until it iias bc-en demonstrated by a geological analysis that Crater 
Lake will not be affected by geothermal exploration and developr.̂ ent 
activities adjacent to the park boundary. 

Sincerely, 

Ccruel I. T=Hn. K , .' '. 

Daniel 0. Tobin, Jr. 
Regional Director 

tnclosure 

" ~ i ; c : •'•• " " ' ' • 

'/;SLr2, Qrecon State' D i rec to r : 
-̂  BLM, K.Uniath Fal"lsV''Oregon ;̂v:n;t.::. ̂ ,w\7^«.,(:. 



Pacific Northwest Region 
National Park Service 

Comments on Environmental Assessment for 
Geothermal Temperature Gradient Core Drilling Program 

on Winema National Forest N 

\ ' 
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1. C'-.̂ tc Lake: The presence of geothermal heat flow into Crater 
Lake ^̂s well documented (Williams and Von Herzen) but poorly 
understv-iod. The effects Of these deep water thermal inputs are 
integral to the temperature stratification, circulation, chemistry and 
mixing of tr.ese waters (Williams), though their specific effects are 
as yet undeteriT̂ ined." According to the USGS, there are a number of 
documented cases throughout the world which clearly illustrates that -. 
geothermal development has had an adverse effect on'near-by geothermal 
features. The temperature gradient holes drilled to 4000 feet will be 
2000 feet to 4000 feet below the lake bottom (bottom elevation 4,244 -
ft). There is potential that the drilling of these holes could affect 
the geothermal input to the lake and therefore the limnological 
processes. The text of the BLM environmental assessment states that a 
dr.ill site "... blowout, could affect the thermal discharges into 
Crofter Lake." ...Hpweve'r, the environmental assessment FONSI makes no.,.; 
mention of ,thiŝ ,̂potential and cites specifi'ca'l̂ y.that: "Geothermal,-. 
fJjjJdŝ w.ouTdho.t..be ̂ produced ..!;-"consequently, .ĝ oth.ermajj.dis . 
into CraterXake would" not be affected.."-'̂ .Jhe...poteritja) 'for. ', ̂^̂^̂  
significant impact to the primary resource of. Crater Lake should hot",, 
be ignored. 

2. Air Quality: Crater Lake National 
defined in the Clean Air Act Amendment 
Lake is located in southern Oregon and 
the country. The BLM environmental as 
air quality is "generally good" within 
any potential impacts on the class I a 
Impact Statement prepared by the Targh 
geothermal exploration and development 
Area next to .Yellowstone National Park 
potential for air quality degradation. 
NH3, CH4, and SO2 as possible results 
development. 

Park is a class I area as 
s of 1977. Additionally, Crater 
has some of the cleanest air in 
sessment only mentions that the 
the area, and does not mention 
ir quality. The Environmental 
ee National Forest for the 
of the Island Park^Gebthermal " 
indicates there is a real 
The EIS cites H2S, NOx, 

of geothermal drilling and 

3. Visitor Experience and Aesthetics: The BLM environmental 
assessment states that the pr 
significant impact on Crater 
A survey conducted in Bryce C 
percent of the respondents th 
to their visit and 60 percent 
(Kelley). A similar study in 
determined that the clean air 
important to 82 percent of th 
established that visitors wer 
quality, and that the percept 

oposed action is expected to "... have no 
Lake National Park, (or) it visitors..." 
anyon National Park in 1980 indicated 98 
ought clean air in the park was important 
thought it extremely important 
Grand Canyon National Park in 1983 
attribute was very or extremely 
e respondents (Ross). This same study 
e aware of small reductions in air 
ion that the air quality was reduced. 
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made their visit less satisfactory. Crater Lake is the epitome of a 
"vista" park, with the primary scene being the view of the lake from 
the Rim Drive. The central attraction is the lake and its deep blue 
color. This intense color is directly related to the cleanliness of 
the air (for a reflected blue sky) and the absence of suspended 
particles within the lake allowing deep light penetration and 
scattering of blue light (Pettit). Any reduction in air quality 
and/or lake clarity would be cause for a loss of deep blue color and 
therefore a reduction in visitor enjoyment. A visitor use study 
conducted at Crater Lake in 1981 indicated that 65% of all park 
visitors use the Rim Drive onthe west side and 20-15% (0 140,000) of. 
all park visitors use the east side Rim Drive (Shelby, Wolf). The 
east side Rim Drive provides regular views into the Klamath Basin and 
therefore over the proposed geothermal development area. The views 
from these overlooks are quite spectacular and are integral to the 
park visitor experience, and they will be affected by the development. 

"4T'^Noise Pollution: The BLM .environmental assessment states that 
"noise levels.resu.l.ting from movement^ of vehicles,' drilling.of wells,,, ; , 
and related actjyjt^^can .bê  expected ,as.-An'.ady.er̂ ^̂  " . Noise''.:.;,. .,.,. 
levels ";.-v up .tQ..:95tr.dB "at'^o feet can\beexpeH'ed.i\'"..ahd,.lower ing by j,; 
"... 6 dB for e'^ery doubling of distance from'"the source.".. Geotherma.lX..i; 
drilling is expected to occur 24 hours per day. Using the BLM 
environmental assessment noise level reduction figure, the sound of 
one drilling operation at MZI-14 would be 62 dB at the Pinnacles 
parking lot/overlook. There would be an additional 56 dB heard at 
Pinnacles from a drilling operation at MZI-13. If both operations 
were drilled simultaneously, the noise levels at Pinnacles would be 
cumulative. This area is visited by 10% of all park visitors 
annually, all occurring during the summer drilling season. Proposed 
'drill sites MZI 1-1,2,4 are close to the south entrance to the park and 
lie on both sides of the park "panhandle". Noise levels as estimated 
from the middle of the entrance road are 62 dB, 53 dB, and 56 dB 
respectively. MZII-1 and MZI1-2 are located on opposite sides of the 
entrance road so that if drilled simultaneously, their sound would be 
cumulative. For reference, these sound levels are equivalent to 
sitting next to a word-processer printer. It is obvious that these 
noise levels would be a detriment to the visitor experience. The BLM 
environmental assessment states that "these Intrusions ... are 
expected to be no more objectionable than normal logging activities." 
L?9g''f"'g activity noises, however, tend to be intermittent while the 
drilling will be a constant 24 hours per day. 

UnJMWml: ̂ ^ ^ s : -
T^OjCK-^tV: 

\ 
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5. Water Pollution: The BLM environmental assessment states that a 
spill of drilling fluid from MZI-13 associated with a blowout would 
flow into the park. This would affect Cavern Creek and Sand Creek. 
The EIS on the Island Park Geothermal Development area states that 
entry of drill fluids from exploration Into streams wHll cause an 
increase in pH, Na, TDS and alkalinity. Sand Creek has a known fish 
population and any entry of drill fluids will have a significant 
effect on the fishery resource and any upstream migration. To prevent 
contamination between aquifers, pressure grouted casing should be used 
on wells throughout the depth of drilling. 



.A 
6. Wildlife and Threatened and Endangered Species: Noise and 
incr'eTsed activif'y" associated with the drilling have potential to 
affect wildlife suiriner migration of elk into and from the park. 
Additionally, the proposed development is along the feeding route for 
the endangered pereqri,-)e falcon from the park to the Klamath Forest 
Refuge. The Island Park Geo^hermal Area EIS cites a "modification of 
atmosphere and disturbance cf wildlife dependent on air space for 
travel, feeding, etc. (birds...)". The BLM environmental assessment 
state there will be no.impact on the peregrine falcon. 

\ ' 
% 

7. Boundary: The 
National Park has b 
operations are clos 
should be the respo 
all operations occu 
occurs within the p 

-—any operation.-; 

new boundary on the east side of Crater Lake* ' 
een neither posted nor surveyed. Since drilling 
e to the park boundary as marked on the map, it 
nsibility of the BLM and the USFS to ensure that 
r outside of park lands. To ensure no drilling 
ark, a boundary survey should be completed prior to 

':• '£li'.'8.:.-Cumulativ.e,'_.;_potential and unforesee'n .long-term .Impacts:.; -.'Under the-?<•; 

^ 

" •:̂ '€urrent-USFS sti pu 1 atipns, th 
anywhere with'in the lease are 
not reflect a true picture sh 
and to visitor use areas that 
Several holes drilled in clos 
could cause cumulative impact 
are abandoned, abandonment pr 
assessment. Procedures shoul 
to top. 

e.̂.dri.l 1 sites, may. be moved to almost ̂•••-• 
a. Therefore, impacts noted above may '" 
ould drilling occur closer to the park 
proposed in the Plan of Exploration, 
e proximity to each other and to the park 
s greater than expected. In case wells 
ocedures should be described in the 
d include pressure grouting from bottom 

Additionally, it should be noted that the temperature gradient 
drilling is only the second phase of the proposed program. Phase 3 
calls for drilling of production test wells, 36 inches in diameter, 
10,000 feet deep. The Impacts on the park, the visitors and the lake 
can be expected to be greater than the temperature gradient drilling. 
Finally, phase 4 calls for development of geothermal power plant(s) 
which will be associated with even greater impacts to the park, e.g. 
removal of geothermal resource thus affecting lake, stream plumes, air 
quality reduction, noise, etc. 

ex' 

We.want to emphasize t h a t the evaluat ion of the impacts of any 
development beyond the phase 2 temperature gradient d r i l l i n g should be 
taken from a cumulat ive standpoint and analyzed in an Environmental 
Impact Statement prepared by BLM. 
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SIERRA 
CLUB 530 Bush Street San Frandsco, California 94]08 (415)981-8634 

8 June 19B4 

Mr. Arthur ¥ . DiiFault 
F o r e s t Superv isor 
Vinenia l i a t i o n a l F o r e s t 
P.O. Box 1590 
Klairiath- F a l l s , OR 97601 

Dear Mr. DuFaul t : 

• WINEMA 
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• ' • • JUN 1 1 1 3 8 4 
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CD.'ltS TO KAKCCRS. 

CCFieS TO £HC 

I am respoading on behalf of the Sierra Club vith brief comments 
regarding Snvironmental Assessment 0£-010—84-28» Geotheraal Exr)lora~ 
tion on the Winema National Forest» Temperature Gradient Core Drilling 
Pro.gr am. 

First of all, it is not entirely clear -which alternative treated 
in the EA is the recommended alternative for the California Energy 
Company, Inc. (CECI) temperature gradient core drilling program, Ve 
presume that it is that vhich is described as the "proposed action". 
We vould hope, and so request, that the conditions stipulated for 
Alternative 2 (vmnumbered pages 5-4) will also appertain to the proposed 
action of restricting drilling to twenty-four predetermined sites. We' 
also request that if alternative drill site locations are applied for 
later by CECI, additional site-specific EA's will be prepared (as stated 
on linnumbered pages 2 and 6) and that interested parties will be noti
fied. 

Oxor concerns with the core drilling program as described in the 
EA are as follows: 

1. 

2. 

On unnumbered page 2 it is stated, "All the proposed sites are 
located on, or adjacent to, existing log landings, skid roads, or 
otherBise previously disturbed ground. Gonstruction of new roads 
and major cut and fill operations will not be necessary." Ve ask 
that these conditions be strictly observed and that all operational 
sites be confined to log landings or other previously disturbed 
ground, and that all roads be confined to existing logging roads 
or skid roads. * . 

On unnumbered pages 11 and 12 reference is made to the installation 
of earthen sumps.- We request that CECI be required to use portable 
sumps for these shallow, slender hole drilling operations. This ia " 
feasible and has been practised elsewhere. It obviates the necessity 
of excavation and pro-vides a safer means of containing drilling muds 
and preventing them from entering the local en-vironment. . ., S. 

3. On unnumbered page 13 it is stated that a blow ou± could affect 
the thermal discharges into Crater Lake. This is a matter of great 
concern. We ask that additional, standby equipment be required for. 

http://Pro.gr
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emergency use in the event of Eim.ultaneou3 blow out and equipment • • 
failure. From the map locations of the proposed core holes, it 
seems reasonable to request-that hole bores be no closer thai three 
miles to Crater Lake.' ' . - - ' . . . -. ••i.-

Sincerely yours,-- . " --

Hamilton Jbess-
Geothermal Coordinator 
Sierra Club 

255 Ursuline Road 
Santa Rosa, CA 95401 

cc: Frederick Hirsch 
Elizabeth Frenkel 

\ ' y :y .^ . :^ ' . i ' - -.Sr-Ty 
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SCALE: 1 I n c h - 2 m i l e s 

NO VERTICAL EXAGCERATIOM 
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PLAN OF EXPLORATION 
MAZAMA I AND MAZAMA II FEDERAL GEOTHERMAL UNITS 

KLAMATH COUNTY, OREGON 

CALIFORNIA ENERGY COMPANY, INC. 
3333 Mendocino Avenue, Suite 100 
Santa Rosa, California 95401 

Santa Rosa Office: (707) 526-1000 
Oregon Field Office: (503) 593-2414 

Drilling Contractor:, Not. Designated 

Estimated Starting Date: May 1, 1984 
Estimated Completion Date: November 1, 1984 

Objectives: 

To drill or core four to eight holes to maximum depths of 4,000 feet for the 
purpose of measuring temperature and defining lithology. No fluids will be 
produced. All operations will be conducted and holes will be plugged and 
abandoned in accordance with the federal Geothermal Resources Operational 
Orders, stipulations of the surface manager, Winema National Forest, and the 
Department of Geology and Mineral Industries' Laws and Administrative Rules 
Relating to Geothermal Exploration and Development in Oregon. 
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INTRODUCTION 

California Energy Company, Inc. proposes to conduct an exploratory temperature 
gradient/core drilling program within the Mazama I and Mazama II Federal 
Geothermal Units. The public lands leased within the Unit area are defined in 
documents on file with the U.S. Department of the Interior, Bureau of Land 
Management, Oregon State Office, Division of Mineral Resources. The drillsites 
proposed in this application lie on public lands administered by the Winema 
National Forest. Those sites on Oregon State Lands are for regional planning 
purposes only and will be permitted separately through DOGAMI at a later date. 
It is anticipated that a maximum of four (4) to eight (8) holes will be 
completed during the 1984 field season. Some of the remaining locations will be 
completed during 1985 and future years under separate applications. Some of the 
proposed sites may never be drilled, and alternative sites may be proposed as 
data is generated. 

Based on surface geology and geophysical surveys, California Energy Company 
believes substantial geothermal resources may exist within the confines of the 
Mazama I and Mazama II Units. The exploration program proposed in this Plan of 
Exploration (POE) is designed to gather the temperature and stratigraphic data 
necessary to determine whether future, more intensive exploration drilling is 
warranted. Additional exploration activity will be defined under addendums to 
this POE or under additional POE's. 

Location of Mazama I and Mazama II Units: 

The Mazama I Unit is located within the Winema National Forest, east of Crater 
Lake National Park and approximately 40 miles northerly of Klamath Falls. The 
Mazama II Unit is immediately south of the southern perimeter of Crater Lake 
National Park. A map showing the unit boundaries is attached. A complete 
description of the Units, including lease serial numbers of public lands and 
ownership of private lands is on file with the Department of the Interior, 
Bureau of Land Management, Division of Mineral Resources, Oregon Office. 

Current and Prospective Land Uses: 

The major land use, both current and prospective, on the Mazama Units is 
commercial logging. Operations include both selective logging and clear 
cutting. Timber production varies widely with local soil/drainage conditions. 
Some areas, particularly on the lower, flatter slopes have poor growing 
conditions and are covered with stunted lodgepole pine. Where better soil and 
drainage conditions exist, commercial-grade timber of Shasta Red Fir, Douglas 
Fir and Ponderosa Pine are harvested. 

Seasonal sheep grazing is locally permitted on the flat ground on the eastern 
side of the Mazama I Unit. 

Each fall the area is subjected to a brief but intense deer hunting s e a s o n . The 
deer hunting season usually runs for a week or two in early October. The area 
is also usually opened to elk hunting for a week or two in November. Since the 
streams in the Mazama Units are relatively small, there is no real sport fishing 
interest in the area. 
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All California Energy Company operations will be closely coordinated with the 
Winema National Forest so as to assure that the Forest Service concept of 
multiple use may be successfully implemented. 

PLAN OF EXPLORATION 

Proposed Drillsite Locations: 

See list of Proposed Site Locations, page 4, and Regional Topographic Map 
(1:62.500), Map Pocket at end. 

Existing Access Roads and Planned Drill/Core Sites: 

All of the proposed sites are located on or adjacent to existing log landings, 
skid roads, or otherwise previously disturbed ground (see USFS Fire Road Map, 
Map Pocket). Construction of new roads will not be necessary. Major cut and 
fill operations will not be necessary. See page 3 for diagram of a typical rig 
and facility layout for drill sites. 

Location and Source of Water Supply and Road Metal: 

Water for drilling/coring activity will either be trucked or piped from existing 
stream access sites used by the Forest Service and its contractors for road 
watering. All such water withdrawal will be coordinated with and subject to the 
approval of the surface manager. A permit for appropriation of water will be 
obtained from the Oregon Department of Water Resources. If piping is practical, 
temporary above-ground pipelines will be laid along existing roads or other 
appropriate routes from the source to the drill site. The proposed operations 
generally require 3,000 to 5,000 gallons of water per day. Under extreme lost 
circulation conditions a maximum of 20,000 gallons might be used. 

Any gravel or other road metals necessary for improvement or repair of existing 
roads or site construction will be obtained from existing road metal pits 
(cinder pits) with the concurrence of the surface manager. Water will also be 
used if necessary to keep down dust during any grading of roads or drill pad 
sites. 
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California Energy Company 

PROPOSED TEMPERATURE HOLE SITE LOCATIONS 
MAZAMA I, MAZAMA II, STATE LANDS 

Kettleman 
Hole No. Number* Elev.** Approximate Location* 

MZ-I-1 
MZ-I-2 
MZ-I-3 
MZ-I-4 
MZ-I-5 
MZ-I-6 
MZ-I-7 
MZ-I-8 
MZ-I-9 
MZ-I-10 
MZ-I-11 
MZ-I-12 
MZ-I-13 
MZ-I-14 
MZ-I-15 
MZ-I-16 
MZ-I-17 

MZ-II-1 
MZ-II-2 
MZ-II-3 
MZ-II-4 
MZ-II-5 
MZ-II-6 . 
MZ-II-7 

CEC-ST-1 
CEC-ST-2 
CEC-ST-3 
CEC-ST-4 

21- 3 
38- 3 
16-12 
21-23 
65-24 
77-26 
73-33 
54- 6 
41-11 
53-18 
44-15 
23-25 
54-27 
12-34 
33- 1 
88- 4 
23-11 

66-13 
16-14 
32-21 

66-23 
18-26 
88- 5 
13-11 

75-17 
34-22 
22-34 
25-11 

5370' 
5380' 
5360' 
6000' 
5580' 
5805' 
4635' 
4740' 
6080' 
4700' 
6100' 
5370' 
5440' 
5430' 
5170' 
5390' 
5345' 

4665' 
4955' 
5750' 
4635' 
4480' 
5035' 
4320' 

4770' 
5585' 
4340' 
4285' 

1250' 
1300' 
2000' 
1250' 
1750' 
1250" 
2400' 
2150' 
2100' 
2000' 
2550' 
1500' 
2200' 
200' 
1850* 
200' 
350' 

2000' 
450' 
1900' 
3450' 
450' 
550' 

1800' 

800' 
1800' 
1000' 
1200' 

E 
E 
N 
E 
W 
W 
S 
W 
E 
W 
E 
E 

w 
E 
E 
W 
E 

N 
E 
E 
E 
E 
W 
S 

w 
E 
E 
E 

and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 

and 
and 
and 
and 
and 
and 
and 

and 
and 
and 
and 

150' 
250' 
450* 
750' 

2100' 
550' 
1850' 
2200' 
350' 

1950' 
2800' 
1500' 
2550' 
1300' 
1500' 
400' 

1800* 

2050' 
1900' 
1000' 
2100' 
300' 
450' 
170' 

2400' 
2700' 
1300' 
2250' 

S 
N 
E 
S 
N 
N 
W 
S 
S 
S 
S 
S 

s 
s 
s 
N 
S 

w 
N 
S 
N 
N 
N 
E 

N 
N 
S 
N 

of 
Of 
Of 
Of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 
of 

of 
of 
of 
of 
of 
of 
of 

of 
of 
of 
of 

NW 
SW 
SW 
NW 
SE 
SE 
NE 
NE 
NW 
NE 
NW 
NW 
NE 
NW 
NW 
SE 
NW 

SE 
SW 
NW 
SW 
SW 
SE 
NW 

SE 
SW 
NW 
SW 

Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 

Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 
Corner, 

Corner, 
Corner, 
Corner, 
Corner, 

Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 

Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 

Sec. 
Sec. 
Sec. 
Sec. 

3. 
3, 

12, 
23, 
24, 
26, 
33, 
6, 

11. 
18, 
15, 
25, 
27, 
34, 

i ; 
4, 

11. 

13, 
14, 
21. 
23, 
26, 
5. 

11. 

17, 
22, 
34, 

11. 

T30S 
T30S 
T30S 
T30S 
T30S 
T30S 
T30S 
T31S 
T31S 
T31S 
T31S 
T31S 
T31S 
T31S 
T32S 
T32S 
T32S 

T32S 
T32S 
T32S 
T32S 
T32S 
T33S 
T33S 

T32S 
T32S 
T32S 
T33S 

R6E 
R6E 
R6E 
R6E 
R6E 
R6E 
R7E 
R7E 
R7!5E 
R7E 
R7!5E 
R7!5E 
R7!5E 
R7!5E 
R7!5E 
R735E 
R7!5E 

R6E 
R6E 
R6E 
R6E 
R6E 
R6E 
R6E 

R7J5E 
R7J5E 
R7!5E 
R7J5E 

* Kettleman numbers and other location designations are subject to possible change 
because minor adjustments of the exact location may be made in cooperation with 
the surface manager to minimize surface disturbance and avoid adverse impacts. 

** Approximate elevations and locations were taken from existing topographic maps 
(mainly 1:62,500 scale). 

aLF:sm:42:Z29/B4 
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DRILLING PROGRAM 
California Energy Company 

Mazama Temperature Gradient/Core Holes 

Drilling and Coring Procedure 

1. Set 5'+ of 8-5/8" conductor pipe with back-hoe and cement with Ready-Mix in 
a 5' X 5' X 5' deep cellar. 

2. Move in and rig up a combination core and rotary rig. Approximate location 
size (100' X 60'). 

3. Spud 7-7/8" hole and drill to 400'•»- using a fresh water* and gel drilling 
mud. Standby air drilling equipment will be part of the rig package to 
aerate the drilling mud if any serious lost circulation is encountered. 

4. 5-1/2" casing will be run at 400' and cemented to surface with 
Halliburton. 

5. Weld on casing head flange. Nipple up to 5-1/2" casing with a master valve 
and hydraulic operated annular B.O.P. Pressure test all equipment to 500 
psi, with advance notification to BLM to witness test. 

6. Drill out cement plug to 2' below 5-1/2" casing shoe with 4-3/4" bit. 

7. Start core drilling with 3.345" ID x 4.872" OD wireline coring system. 
Reduce core size as mandated by drilling conditions. 

8. At completion, run 1-1/2" tubing to total depth; fill w/ water and cap. 

9. Run periodic temperature surveys up to six months after completion. 

10. After completion of temperature surveys, plug and abandon the hole in 
conformance with Geothermal Resources Operational Orders and DOGAMI's Laws 
and Administrative Rules Relating to Geothermal Exploration and Development 
in Oregon. 

All, surface casing design will exceed 10% of total depth. 

•Water will be trucked or piped to location from locally available sources with 
approval of surface manager (USFS) and in accordance with state and federal 
requlations. ' -

RAP:akc:42 
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ENVIRONMENTAL CONSIDERATIONS 

Fire Prevention 

An adequate fire break will be cleared around all operating locations in 
accordance with Forest Service guidelines. Suitable fire extinguishers, water, 
and hand tools will be kept on location at all times and employees will be 
instructed in their use. Spark arresters will be used on all potential 
spark-emitting equipment. Smoking will be allowed only in cleared areas (drill 
pad). The Forest Service fire prevention rules will be distributed to all 
drillsite employees and service personnel. 

Soil Erosion 

No major cut and fill will be required for the sites. Careful grading and 
appropriate use of berms, culverts or other methods will prevent accelerated 
erosion or gullying. Culverts and ditches, if appropriate, will be emplaced 
upon direction of the surface manager. 

Surface and Ground Water Protection 

All drilling fluids will be formulated from non-toxic components (as defined by 
EPA) . Drilling mud and fluids will be contained in steel or earthen pits during 
the drilling phase. No geothermal fluid will be produced. The contents of the 
pits will either be allowed to desiccate and be covered over, or removed to an 
approved suitable disposal area, depending on the constituents and preference of 
the surface manager. Portable sanitary facilities will be provided and 
maintained according to state and federal health standards. 

Solid waste such as paper, cans, packing materials, etc. will be collected on 
site in an approved receptacle and disposed of at a public disposal facility or 
other approved disposal location. 

See Emergency Contingency Plans, page 12. 

Clean-Air and Noise Standards 

Diesel or gasoline engines are used to power the drilling machinery. Exhaust 
stacks on all diesel or gas-driven equipment and vehicles will be equipped with 
mufflers. All equipment will be properly maintained and muffled to assure 
compliance with standards and .intent of appropriate regulations. Motor vehicles 
will be restricted to established roads. 

Public Health and Safety 

None of the proposed site's are in areas of heavy public use. During operations, 
the sites will be occupied on a 24.hour per day basis by company and contractor 
personnel. Persons not directly involved in the operations will be restricted 
from the site. Following completion of each hole, the contents of the sump will 
be pumped out and removed, or allowed to desiccate and filled in, and the 
location graded back to its original contours. 
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Natural Resource Preservation 

All operations will be confined to drill sites and access roads to minimize 
impacts on wildlife. Drilling fluids will be confined to steel or earthen pits. 
Preservation of fish, wildlife, natural resources and areas of cultural, 
historical or archeological value will be coordinated with the surface manager. 
All sites will be inspected by the surface manager and other interested agencies' 
prior to occupancy and mitigation measures will be implemented. 

Support Construction Facilities 

Drilling crews will commute to the site from existing living quarters (motels, 
trailer parks, etc.) on a daily basis. Drill rig crews consist of three (3) men 
and generally work eigh't (8) hour shifts. Operators are on site on a 24 hour 
basis, 7 days per week. California Energy Company's supervisory and geological 
personnel will also stay in local motels. A small trailer may be placed on site 
to provide office and communications facilities. Equipment likely to be on site 
consists of the drilling rig, casing storage area, a water storage tank, and 
personnel vehicles. An area approximately 60 x 100' will be occupied. The 
cores will be stacked at the site and periodically removed to storage off-site. 

The expected working season extends from about June 1 through October 15. 
However, because of this relatively short season, it may be necessary (with 
concurrence of the surface manager) to lengthen the work season by clearing 
roads of snow to selected sites. 

Preservation of Cultural Resources 

No known significant cultural, historical, or archeological sites will be 
effected by the actions proposed in this POE. Additionally, each proposed site 
has already been extensively disturbed by logging operations. 

Potential Geologic Hazards: 

California Energy Company's exploration planning procedures include early 
detection and avoidance of sites posing a potential geologic hazard (such as 
landslides). None of the proposed sites are known to present any significant 
hazard. 



REGIONAL HYDROLOGY/REGIONAL GEOLOGY/LOCAL GEOLOGY 

Regional Hydrology 

By extrapolation of the data presented by R. C. Newcomb and D. H. Hart in USGS 
Open File Report 58-73 entitled "Preliminary Report on the Ground Water 
Resources of Klamath River Basin, Oregon," the regional water table is 
anticipated at elevations of 4400 ft. to 4600 ft', above sea level under Mazama I 
Unit and 4200 ft. to 4500 ft. above sea level under the Mazama II Unit. The 
regional direction of deep groundwater flow is southerly toward Klamath Lake. 
However, on both Mazama. I and II units, higher topography to the west imparts 
west to east flow direction in the upper groundwater levels. At elevations 
above the regional water table, lateral groundwater flows may be anticipated to 
occur locally. 

Regional Geology/Geothermal Summary 

The Crater Lake area is located at the intersection of the north-south trending 
Cascade volcanic axis and the north-northwest trending Klamath Graben. Crater 
Lake occupies a caldera formed by collapse of the summit of Mt. Mazama during an 
especially large silicic pyroclastic eruption 6600 years ago. Volume estimates 
of material erupted during this event indicate the liklihood of a large 
underlying magma chamber. 

Somewhat older (30,000 - 700,000 years) silicic domes and lava flows occur 
across a highland centered just east of Crater Lake. This highland is ringed by 
faults on the southeast, east and northeast sides and may be underlain by an 
intrusive complex large enough to contain residual magmatic heat. Several 
northeast and northwest trending fault zones and dome alignments are prominent 
features that show up on several kinds of imagery as well as on gravity anomaly 
maps by Couch and others, 1981. In the Western Cascades, thermal springs tend 
to occur where northeast and northwest trending cross faults intersect the 
dominantly north-south and north-northwest Cascade structural trends. If 
similar relationships hold for the Crater Lake area, thermal features may also 
be localized at depth along cross structures. 

The Cascade volcanic arc north and south of the Crater Lake area has been 
especially active in geologically recent times and contains numerous volcanic 
vents less than one million years old. However, most of these vents are 
andesitic or basaltic and are probably not as geothermally significant as the 
silicic vents of the Crater Lake area. 

The southern Cascades, from Three Sisters to Lassen, is concentric to the 
western margin of the Basin and Range province. Along this physiographic 
boundary, extensional faulting has locally cut into the east flank of the 
Cascade arc. This is especially evident in Klamath Graben which cuts obliquely 
across the east flank of the arc and intersects the arc axis beneath Crater 
Lake. Possible continuation of the graben structure north of Crater Lake 
through the Diamond Lake area east of Mt. Bailey is supported by gravity anomaly 
maps which suggest a northward continuation of the Klamath Graben gravity low, 
through and beyond Crater Lake. Regional studies of the Basin and Range 



province indicate its high regional heat flow to be directly related to the high 
rate of crustal extension. The maximum amount of westward crustal extension in 
the Basin and Range is adjacent to the Crater Lake-Klamath Graben area; hence, a 
high heat flow should be expected there. 

Older rocks that occur beneath the young volcanics of the Crater Lake area are 
the Pliocene Yonna Formation and Miocene Little Butte Formation. These units 
consist of permeable fractured lava flows, breccias, and coarse clastic 
sediments interlayered with impermeable altered tuffs and lake sediments. This 
sequence provides zones of extensive lateral permeability sealed between less 
permeable layers--an ideal situation for the formation of geothermal 
reservoirs. 

As in most parts of the Cascade Range, high precipitation has saturated the 
uppermost 1000 to 3000 feet of porous volcanics with cold groundwater which 
effectively conceals any deep geothermal systems that may be present. Because 
of extreme lateral variability of volcanic deposits and abundant fault zones, 
the hydrology of the Cascade Range and the Basin and Range margin is undoubtedly 
complex. Drillhole information will be needed to adequately model the structure 
and hydrology. 

In summary, the Crater Lake-Klamath graben area appears to be very prospective 
for geothermal development based on the combination of: (1) high regional heat 
flow augmented by volcanic heat of the Cascade arc, (2) favorable reservoir 
rocks, (3) horst and graben structure, (4) active deformation, and (5) adequate 
fluid recharge. 

HP:JLM:Z29:A6 
2-9-84 
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Local Geology 

Mount Mazama consists of numerous volcanic vents and flows which reflect a focus 
of high level magma evolution which has been intermittently active for at least 
the last 400,000 and possibly 700,000 years. Mount Mazama is located at the 
juncture of the Klamath graben, a north-northwesterly trending basin-and-range 
structure and the main N-S axis of the High Cascade volcanic chain. Although 
the north end of the Klamath graben bends northward into coincidence with the 
High Cascade trend as it disappears beneath the flanks of Mazama, no regional 
faults have been recognized in the walls of Crater Lake, caldera. 

The Mazama Quaternary stratovolcano lies on a pile of interspersed shields, 
stratocones, small monogenetic volcanoes and valley filling flows that compose 
the volcanic rocks of the High Cascades. This base of older High Cascade 
volcanics may date back to 7 m.y.b.p. Rocks of the Western Cascades volcanic 
group presumably also underlie the Mazama massif. The Western Cascades rocks 
exposed to the west of Crater Lake constitute a volcanic pile about 18,(300 ft. 
thick ranging in age from 15 to 35 m.y.b.p. The nature of older basement is 
unknown. 

The Mt. Mazama massif was constructed north and east of an older field of 
profuse dacitic (rhyodacite) venting and peripheral basaltic cinder cones. 
These older dacites. (or rhyodacites) constitute the dome vents on the east side 
of the park boundary and the two large ridges that flank Sun Creek canyon. The 
K-Ar dating on these vents gives ages of about 600 to 700 k.y.b.p. The dacite 
field flanking the east and southeast of Crater Lake may or may not have been 
vented from the magmatic system that later built the Mazama massif. 

The building of the main Mazama massif began with the andesitic stratocones of 
Mount Scott and Phantom Cone approximately 400 k.y.b.p. A period of andesitic 
and dacitic venting came next. The estimated time for these flows is about 
355-220 k.y.b.p. Subsequently, mafic andesite shields were built near Cloudcap 
about 290-220 k.y.b.p. and near Lloa Rock about 185-110 k.y.b.p. Andesitic to 
dacitic lavas were erupted hear Lloa Rock about 130--110 k.y.b.p. This was 
followed by rapid construction of a complex andesitic stratocone near Hillman 
Peak and eruption of widespread dacitic airfall and flows from many widespread 
vents about 70 k.y.b.p. Andesite flows of about 50 k.y.b.p. cap the southwest 
and north caldera walls, and the dacite Watchman was also erupted about that 
time. Dacite lava erupted sporadically 50-25 k.y.b.p.; concurrently basalts 
were erupted from outlying vents (e.g. Red Cone, 36 k.y.b.p.). Forgotten 
Crater, 2.5 km west of the lake, erupted basalt commingled with dacite about 22 
to 30 m.y.b.p. That composite venting may identify the western edge of the 
dacitic magma chamber. A period of quiescence about 15 k. years long preceded 
the eruption of the preclimactic rhyodacite lava flows. There are four main 
rhyodacitic vents remaining on the caldera rim that preceded the main blast by, 
at most, a couple of hundred years (i.e., 7000 ±200 k.y.b.p.). One of these 
vents, Redcloud, is actually on the due east side of the rim. Llao Rock, Grouse 
Hill, and Cleetwood are the main Holocene vents left on the north rim. Similar 
vents "probably" collapsed from view. 

The climactic eruption is now dated at 6,845 ±50 y.b.p. It began with a single 
vent erupting from a position that would lie in the northeast quadrant of the 
present caldera floor. Caldera collapse soon followed and was accompanied by 
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voluminous venting of ash flows from the ring fractures produced. During this 
phase the erupting magma changed in composition from dacitic or rhyodacitic to 
andesitic. 

Three post-collapse vents have been identified on the Caldera floor. Wizard 
Island and Merriam Cone formed where andesitic magma ereupted near the inferred 
structural margin of the caldera. A broad platform of rhyodacite erupted east 
of Wizard Island. Whether this silicic platform vented residual magma from the 
climactic eruption magmatism or whether it reflects a newly maturated batch is 
unknown. 

"The Crater Lake Caldera provides the best evidence for a recent shallow magma 
chamber in the Cascade Range." (C. R. Bacon, 1982). The tentative conceptual 
model proposed by Bacon is the climactic eruption vented 51-59 km-̂  off the top of 
a compositionally zoned magma chamber which may have taken 40,000 years to 
differentiate. The underlying andesitic magma and still deeper basaltic 
fraction is presumably still present as melt. Bacon would probably restrict the 
areal extent of the Upper Pleistocene-Holocene magmatic system to the immediate 
caldera area. The Forgotten Crater vent trend and Sharp Peak vent trend 
apparently were fed by radial dikes extending from the central magma body. 

In a broader perspective, the Crater Lake area can be viewed as a relatively 
long-lived focus of silicic volcanism which reflects prolonged heat 
replenishment via upper mantle derived basalts ascending in a zone of major 
crustal weakness. The dacite dome field east of the park and the dacite ridges 
in the southeast corner of the park may have vented from an independent magmatic 
system which evolved 600-700 k.y.b.p. Presumably such a dense profusion of 
silicic venting would overly a large magmatic source with deeply descending 
roots. The continued heat flow from such a magmatic system may be much greater 
than one would anticipate from the age dating of the surface vented rocks. 
Whether or not the older east side dome field and the late Pleistocene Mount 
Mazama vents are magmatically related at some depth is perhaps an esoteric 
argument. Both are reflective of the same general zone of crustal weakness. 
Their close proximity is not just coincidental as evidenced by the fact that 
there are no other major late Quaternary silicic vent areas within 100 km in the 
Cascade Range. 

Structural Interpretation; The most strongly evidenced structural control, 
which apparently focused volcanism in the Crater Lake area, is the intersection 
of NNW trending basin-and-range faults and N-S faults typical of the Cascade 
crest. Perhaps of equal significance, but less evident, is a strong ENE 
structural fabric which is best seen cutting across the southern end of the park 
and is on trend with the abrupt ENE bend in Sun Creek. This ENE trend is 
evident in much older western Cascades far to the southwest of Crater Lake and 
also is seen breaking Tertiary lava flows in the basin and range far to the 
northeast. This trend may be quite old but perhaps is continuing to be 
rejuvenated, as suggested by the ENE bend in Sun Creek which occurs, in a 6800 
year old welded ash flow. 

On the eastern flanks of Mount Mazama one might anticipate that current stress 
field would be dominated by basin-ahd-range extensional tectonism. Normal 
faults, downthrown to the east, define the abrupt change in slope on the eastern 
side. In the southeast corner of the area of interest, the large normal fault 
defining the eastern margin of the Klamath Graben, splays and disappears beneath 
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the Mazama volcanics within the park. This fault dips about 85° to the west with 
probably several thousand feet of downward displacement on the western side. 
Exposure of fault plane in a quarry at Agency Hill shows striations with a rake 
of 87° to the north indicating a lesser component of right lateral strike-slip 
displacement. 

Within the southwest area of interest, the Mazama II unit, the north-south 
trending western margin fault zone of the Klamath Graben is the dominant 
structure. This fault zone is generally defined by the abrupt change in slope 
on the west side of the graben and presumedly dips eastward with several 
thousand feet of downdrop on the east side. North-south vent trends (e.£. 
Goosenest vent trend) and N-S faults typical of the Cascade-Crest are seen to 
the east and north of.the Mazama II Unit. East-northeast faulting may 
structurally control the lower portion of Seven Mile Creek and Dry Creek. 

In the area northwest of the park, the most evident structure is the 
north-northeast apparent fault zone containing the upper Rogue River. Due NE 
striking faults are apparent in the area of Soda Spring. Less distinct 
northwest trending faults are also seen in this area. 

JLF:akc:42 
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March 29, 1984 

TO: JLM, RAP 

FM: Anna ^ J ^ u A 

RE: Tools and Fire Equipment Required by USFS 

USFS "Fire Protection and Suppression" rules are attached. Following is a 
summary of the equipment they require: 

1. All pickups, panels, passenger carrying-type vehicles, trucks: 

Fire extinguisher having a UL rating of at least SBC '\̂  M v O ' ^ 

One long-handled, round-pointed shovel 0 size or larger. 

Double-bitted axe or pulaski having at least a 36" handle-

> ^ 

' y ^ . - ^ ^ -

3. 

4. 

5. 

Tractors, welding machines, compressors, motor patrols, fuel and water 
pumps shall be equipped with fire extinguishers, as above. 

Power Saws: Pressurized chemical fire extinguisher of not less than 
8 oz. capacity by net weight and one size 0 or larger long-handled, 
round-pointed shovel. 

Extinguishers: One refill for each type or one extra of each type, stored 
in readily accessible place on site. 

Fire Tools: To be kept on site in weather-tight fire tool boxes, painted 
red, marked "Tools for Fire Only" with letters three inches or more high, 
with list of tools kept in the box so it is visible when opened. 
Sharpened edges are to be greased or painted. 

Kind of Tool Number of Workers in Area 
1-4 5-8 

Axe, Dbl bid, chopping 36" hdl or Pulaski 
Hazel Hoe, Adz Eye Hoe or Pulaski 
Shovels, Ig. hdl, rd pt. 0 or larger 
Canteen, 1 gal. (metal or plastic) 

AKC:40 S®c T^id TT^ t̂: ^fec^ \ 
cc: DW 
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FIRE PROTECTION AND SUPPRESSION (EAS7SIDE) 1/ 

1. Fire Period and Normal Precautions 

Specific fire prevention oeasures are l i s t ed below and shal l be ef fec t ive for the period April I to 
October 31 of each year. The Contracting Officer 2/ oay change the dates of said period by advance 
wri t ten notice If Jus t i f ied by unusual wencher or « h e r condlcions. Required cools and equipment sha l l 
be kept cur ren t ly in serviceable condition and inaedia tc ly avai lable for i n i t i a l accacic on f i r e s . 

2. Fire Plan 

Before starting any operations on the project, the Cnntractor, Berolttee, Licensee, or Purchaser, 
hereinafter referred to as the "Contractor", .shall prepare a fire plan In cooperation with the 
Contracting Officer providing for the prevention and control of fires in the project area. 

3. Substitute Measures 

The Contracting Officer may by written notice authorize substitute measures or equipment or may waive 
specific requirenents during periods of low fire danger. 

4. Eaergencv Measures 

The Contracting Officer may require emergency measures. Including the necessary shutt ing down of 
equipment or portions of operations In the project area during periods- of f i r e emergency created by 
hazardous cl imatic condi t ions . 

5. Fire Control 

The Contractor shall, both independently and In cooperation with the Forest Service, take all reasonable 
action to prevent and suppress fires In the project area. Independent initial action shall be prompt 
and shall Include Che use of all personnel and equipment available In Che project area. 

For the purpose of fighting forest fires on or in the vicinity of the project, which are not caused by 
Che Contractor's operations, the Contractor shall place employees and equipment temporarily ac Che 
disposal of the Forest Service. Any Individual hired by Che Forest Service will be employed in 
accordance with the Interagency Pay Plan for Emergency Firefighters. The Forest Service will compensate 
the Contractor for equipment renced, at fire fighting equipment races common In the area or at prior 
agreed races. 

6. Compliance with Scate Forest Laws 

Listing of specific fire precautionary measures herein Is not Intended to relieve the Contractor In 
any way from compliance with Che Scace Fire Laws covering fire prevencion and suppression equipmenc, 
appXlcahle to operaclons under this contract, permit or license. 

7. Fire Precautions 

Specific f i re precautionary measures are as follows: 

a. Smokini; and Open Fires 

Snoklng and fires shall be permitted only ac the option of Che Concraccor. When soolcing is allowed 
tc will be permlcced only in areas chat are free of flanmable material. While smoking, smokers 
shall sic down In such a position that any burning material will fall wlchln a cleared area. Before 
leaving the cleared area, all burning material shall be extinguished and pressed out in mineral soil. 
The Contractor shall not allow open fires without first obcalning wriccen auchorizaclon froa the 
Contracting Officer. 

b. Fire Extinguishers and Equipment, on Trucks. Tractors, etc. 

All pickups, panels, and passenger-carrying type motor vehicles used in the operation; trucks, 
tractors, welding machines, compressors, fuel and water pumps, motor patrols, and similar equipmenc, 
except portable fire pumps, shall be equipped with a fire extinguisher having a UL rating of ac 
least SBC and one long-handled, round-pointed shovel size "0" or larger. 

R6-fS-6300-50 (2/84) 



In a d d i t i o n , each c r u c k , p i c k u p , p a n e l , p a s s e n g e r - c a r r y i n g type v e h i c l e and motor p a t r o l s h a l l be 
equ ipped wi th a d o u b l e - b l t c e d axe or P u l a s k i , 31/2 pounds or l a r g e r . Equipmenc r e q u i r e d s h a l l be 
mounted so as to be ready for i n o e d l a c e use on a l l equipmenc, provided chat e q u i p a e n t r e q u i r e d In 
p a s s e n g e r c a r s aay be p l aced so as co be r e a d i l y a v a i l a b l e . 

Power Saws 

Each power saw o p e r a t o r s h a l l be equ ipped wich a p r e s s u r i z e d chemica l f i r e e x t i n g u i s h e r of no t l e s s 
Chan 8-ounce c a p a c i t y by nee weighc and one s i z e " 0 , " or l a r g e r , l o n g - h a n d l e d , r ound -po inced shovel- . 
The e x t i n g u i s h e r s h a l l be kepc In p o s s e s s i o n of Che saw operacor ac a l l t i m e s . The shove l s h a l l be 
locaced so chat the o p e r a t o r may get che shove l and r e c u m co Che saw o p e r a t i o n s In a maximua Clme 
of one oilnuce. Power saws should be moved noc l e s s Chan 20 feec from polnc of f u e l i n g b e f o r e s c a r c i n g . 

Extinguishers 

One refill for each cype or one excra exclnguisher sufficient Co replace each size exclngulsher 
shall be stored in a safe place on the project area so that Ic is readily available for replacement 
purposes. 

Spark Arresters and Mufflers 

Each i n t e r n a l combust ion eng ine s h a l l be equipped wlch a spa rk a r r e s t e r q u a l i f i e d and raced under 
USDA Foresc Se rv i ce S tandard 5 1 0 0 - l a u n l e s s ic i s : 

( O Equipped wlch a exhausc d r i v e n c u r b o c h a r g e r . There s h a l l be no exhausc b y p a s s . 

( 2 ) A m u l c i - p o s i c l o n e n g i n e , such as on c h ^ i n saws, which must meet che performance l e v e l s s ec 
f o r t h in the S o c i e t y of Automotive Eng ineers ' m u l c l - p o s l c l o a e d smal l e n g i n e e x h a u s c f i r e 
I g n l c i o n s c a n d a r d , SAE recommended p r a c c l c e J33SB* as now or h e r e a f t e r amended. 

( 3 ) A pas senge r c a r r y i n g v e h i c l e or l i g h t c ruck , or medium cruck up Co 40,000 CVU, used on roadis 
and equipped wlch a f a c t o r y d e s i g n e d muff ler and an exhausc sys tem in good working c o n d l c l o n . 

(A) A heavy duty c r u c k , such as a .lump or log c ruck , or o t h e r v e h i c l e uised fo r c o o D e r c l a l h a u l i n g , 
used on ly on r o a d s and equipped wich a f acco ry des igned muf f l e r and wich a v e r t i c a l s c a c k 
exhausc syscem excend lng above che c a b . 

Exhausc equipmenc d e s c r i b e d in t h i s S u b s e c c l o n , I n c l u d i n g spa rk a r r e s c e r s and m u f f l e r s , s h a l l be 
p r o p e r l y i n s t a l l e d and c o n s c a n c l y malnca ined in s e r v i c e a b l e c o n d i t i o n . 

Emergency F i r e P r e c a u t i o n s 

The Concraccor s h a l l r e s t r i c t o p e r a t i o n s In accordance wich che F i r e P r e c a u c i o n s Schedule l i s t e d 
be low. The Foresc S e r v i c e may change che F i r e P r e c a u t i o n s C las s v a l u e s t o oche r v a l u e s upon 
r e v i s i o n of Che N a t i o n a l F i r e Danger R a t i n g System and may change t h e s p e c i f i c F i r e P r e c a u c i o n s 
when such changes a r e necessar 'y fo r t he p r o t e c t i o n of Che N a t i o n a l F o r e s c . When senc Co 
C o n c r a c c o r , che r e v i s e d F i r e P r e c a u c i o n s Schedule w i l l supe r sede Che below l i s t e d s c h e d u l e . 

FIRE PRECAUTIONS SCHEDULE 

F i r e P r e c a u c i o n s 
C l a s s F i r e P recauc ions 

A Normal f i r e p r e c a u c i o n s . No f i r e g u a r d r e q u i r e d . 

B Normal f i r e p r e c a u c i o n s . F i r egua rd s e r v i c e s r e q u i r e d on a r e a s of 
y a r d i n g , t r a c t o r o p e r a t i o n , mechanized t r e a t m e n t of s l a s h , l o a d i n g 
s i t e s , and powersaw o p e r a c l o n s . 

C For c h l s and h i g h e r p recauc ions c l a s s e s , Concraccor s h a l l p r o v i d e 
f i r e g u a r d s e r v i c e s co a l l a r e a s of o p e r a t i o n . 

D The f o l l o w i n g a r e p r o h l b l c e d from 1:00 p .m. u n c l l S:00 p . m . , l o c a l 
Clme: ( 1 ) O p e r a t i n g power saws, excepc a t l o a d i n g s i c e s ; (2 ) Operac lng 
c a b l e y a r d i n g syscems, excepc chose g r a v l c y syscems no t employing 
s e l f - p o w e r e d c a r r i a g e s chac presenc s l g n i f I c a n c l y lower r i s k of s t a r t i n g 
a f i r e Chan normal c a b l e ya rd ing o p e r a c l o n s and have been approved i n 
w r l c i n g i n advance by Che Foresc Se rv i ce and chose c a b l e sys tems noC 
employing s e l f - p o w e r e d c a r r i a g e s , which when o p e r a c l n g have a l l moving 
l i n e s , o t h e r than tha t l i n e from the c a r r i a g e co t he choke r s and a l l 
b l o c k s t h r o u g h which l i n e s move, suspended noc l e s s than 10 f e e t v e r t i c a l l y 
above che g r o u n d ; (3 ) B l a s t i n g ; (4 ) Welding; and (5 ) Ope ra t i ng a c e t y l e n e 
o r o t h e r t o r c h e s with open f lame. 



FIRE PRECAUTIONS SCHEDULE (CONTINUED) 

Fire Precautions Class Fire Precautlon.s 

The measures scaced in Precaucions Class C and D above, 
remain in effecc. In addition, the following operaclons 
are prohlblced froa 1:00 p.m. uncll 8:00 p.m., local clme: 
(1} Operating power saws ac loading slces; (2) Operaclng 
tractors; (3) Mechanized yarding; Ci) Mechanized loading; 
(5) Mechanized hauling of any produce or oacerlal; and 
(6) Mechanized treatment of slash. 

Provided that, the Forest Ser'-'lce may allow these activities 
to conclnue outside of high-hazard areas when approved In 
wrlcing in advance. 

All mechanized and spark-sraicting operations are prohlblced, 
excepc the following activities may cpntinue outside of high-
hazard areas wich advance written permission of the Forest 
Service: (1) Mechanized loading; (2) Operating power saws; (3) 
Mechanized hauling; (4) Earthwork; (5) Watering and dusc oiling; 
(6) Grading; (7) Gravel surfacing; (8) Rock crushing: (9) Paving; 
and (iO) Maincenance (other Chan welding and metal cuccing) of 
equipment, roads, and ocher ioprovemencs. 

One person and equipmenc will be permitted within high-hazard areas 
for fire prevencion and securicy of property. 

The following definitions shall apply to this Clause: 

1. Loading Site: A place where any produce or material (Including buc not Halted to 
logs, firewood, slash, soil, rock, poles, poses, etc.) is placed In 
or upon a cruck or ocher vehicle. 

2. Cable Yarding Syscems: A Yarding system employing winches In a fixed position. 

The Contractor shall obtain che predlcced Fire Precaucions Class from che appropriate Dlscrlce Ranger 
headquareers. If predlceions made afcer 6:00 p.m., local Clme, are slgnificancly dlfferenc Chan 
originally estimated, che Forest Service will Inform Concraccor when changes in reacrlccions or fire 
precaucions are indicated. 

8. Fire Tools 

The Concraccor shall furnish flreflghting tools to equip all personnel employed on the project. Tools 
shall be In serviceable condlclon and kepc In one or more weacher-tlght. fire tool boxes. Fire tool 
boxes shall be painted red, marked "Tools for Fire Only" wlch leccers chree Inches or more high, and 
kepc sealed. A lisc of Che concents shall be posced Inside each fire cool box so ic is visible when 
opened. Sharpened edges of cools shall be greased or painced. 

Fire tool boxes shall contain numbers and kinds of cools as follows: 

Kind of Tool 
Number of Employees Working i n Area 

1-4 5-8 9-15 16-20 

Axe, ( d . b . ) chopping min . 32" h d l . o r P u l a s k i 
S h o v e l s , L . H . , R-P. tO o r l a r g e r 
Hazel Hoe, Adz Eye Hoe or P u l a s k i 
Canceen 1 g a l . (mecal or p l a s t i c ) 

For o p e r a c l o n s employing more Chan 20 p e o p l e , s p e c i a l cool U s e s w i l l be s p e c i f i e d by che Concracc ing 
O f f i c e r so a s co equ ip 100 p e r c e n c of che p e r s o n n e l . 

Pumps, backpack cans ( o r neoprene b a g s ) , 5 - g a l . f i l l e d wlch wacer 1 1 2 2 

Backpack cans s h a l l be l o c a c e d I n s i d e or Immediacely ad jacenc co Che t o o l box in a s a f e , r e a d i l y a v a i l a b l e 
a r e a . 

F i r e t o o l boxes s h a l l be p l aced a t t h e f o l l o w i n g a p p l i c a b l e l o c a t i o n s : 

a . Each work s i c e , excepc when cwo work s l c e s a r e wlch ln 600 feec of each o c h e r , one Cool box w i l l meet 
t h i s r e q u i r e m e n t . 

b . Each o p e r a t i n g road c o n s c r u c c i o n job u n l e s s f i n i s h g r a d i n g or s u r f a c i n g i s che on ly road work in 
p r o g r e s s and s u f f i c l e n c f i r e c o o l s a r e a v a i l a b l e on equipment for u s e by a l l c o n s c r u c c i o n p e r s o n n e l . 

As c l o s e as p o s s i b l e and p r j c c i c a l :o che haza rdous a r e a . 



9. Fireguard for Power-Driven Equipmenc 

A Fireguard shall be provided ac each operation area where power-driven equipmenc has been operated 
during che day, as specified in che Fire Precaucions Schedule, and shall be conscancly on duty for ac 
lease chree hours from che clme che equipment is shuc down. 

The Concraccing Officer oay modify or waive. In wrlcing, any xequlrement of chls Section whenever che 
operation is noc of sufficient duration or flee hazard to justify the requirement. 

Each Fireguard shall be physically able, vigilant, and suicably cralned co dececc and Co prompely and 
efflciencly cake suppression acelon wlch available required firefighclng equipaent on any fire that 
scares in projecc area, and shall be compeeenc co operate all fire and communications equipment. 

Fireguard service In one area will satisfy the requirements In adjacent areas if the travel time with 
available transportation .is noc In excess of five minutes to any of the other areas requiring such 
service. 

10. Blasting 

Fuses sha l l not be used for b l a s t i n g . Qcplosive cords sha l l not be used without wr i t ten permission 
of the Contracting Officer, which may specify conditions under which such explosives may be used, 
precaucions co be taken and s i a l l a r oeasures . 

Whenever Che Fire Precaucions Class exceeds B, a wacchaan equipped wich a long-handled, round-pointed 
s i ze "0" or la rger shovel and a f i l l e d , f ive gallon backpack pump can, sha l l s tay at the b l a s t s i t e for 
one hour afcer t e m l n a t i o n of b l a s t i n g . 

U "Eascslde" refers Co a l l National Foresc Syscem lands administered by the USDA Forest Service, Region 6, 
locaced east of che Cascade Mouncains and including Jackson and Josephine Counties In Oregon, and; tha t 
portion of Douglas County wlchln che Rogue River Naclonal Forest In Oregon, and; tha t portion of Curry 
County wlchln the Callce and I l l i n o i s Valley Ranger D i s t r i c t s of the Siskiyou Hatloaol Foresc In Oregon, 
and; those portions of the Rogue River and Siskiyou National Forests in Ca l i fo rn ia . 

11 'Contract ing Officer" is che person execuclng che coneracc, pe ra i t or l icense on behalf of the Covemment 
and Includes chac persona designaced represencacive, act ing wlchln che l imi t s of t h e i r delegated a u t h o r i t y , 
or any duly appoioced successor co Chese Individuals . 



L'SD.A F o r e s : .Serv i r e - Region ft 

ADDITIONAL FIRE PRECALTIONARY MEASURES - TÂ fK TRUCK 

Tank True'-: - Concraccor s h a l l p rov ide a tank t ruck or t r a i l e r du r ing y a r d i n g , l o a d i n g , land c l e a r i n g , 
r iRht-o: - ' - -ay c l e a r i n g ( e x c l u d i n g f a l l i n g and buck ing ) and a e c h a n i c a l t r e a t a e n c of s l a s h a t each o p e r a t i n g 
a r e a or mure s u i t a b l e p l ace d e s i g n a t e d by the Foresc S e r v i c e . A cank cruck or c r a l l e r ac one area of 
o p e r a t i o n w i l l s a t i s f y che r e q u l r e n e n c on an ad jacenc a r e a ( 5 ) If che c rave l elme of the f u l l y loaded and 
equipped cank cruck or t r a i l e r from i t s p r i n c i p a l l o c a t i o n co an ad jacenc a r e 3 ( s ) of ope rac lon does noc 
exceed ten a i n u c e s , i n c l u d i n g che c ine r e q u i r e d for a d r i v e r co gee Co che cank cruck or r e q u i r e d cow 
v e h i c l e and s t a r e I c . Each tank t r u c k or c r a l l e r s h a l l be equipped wlch a wacer cank c o n c a l n i n g noc l e s s 
Chan 300 g a l l o n s of wacer for e a s c s i d e U a r e a s and noc l e s s than 500 g a l l o n s of water for wescs ide l l 
a r e a s . Water t a n k s s h a l l be equipped wlch a r a p i d shuc-of f type f l e e i n g which s h a l l be locaced near the 
boccom of che Cank and des ignaced co permic d i r e c c g r a v l c y wacer- f low and r a p i d f i l l i n g of backpack pump 
c a n s . 

The pump nay be a p o r t a b l e power pump or a s u i c a b l e power cake-off pump. If Che pump i s of Che gear c y p e , a 
b y - p a s s or p r e s s u r e r e l i e f va lve s h a l l be p r o v i d e d . The pump s h a l l deve lop p r e s s u r e s u f f i c l e n c co d i s c h a r g e 
2 0 . 5 g a l l o n s per minuce chrough a 50 fooc l e n g t h qf 1-inch or IV2—inch r u b b e r l i n e d h o s e , us ing a V4-inch 
n o z z l e d p ac puDP l e v e l . The puop, as nounced , s h a l l be capab l e of d r a f t i n g wate r f r o a a water source 
l o c a c e d 10 feec v e r c i c a l d i s c a n c e below che c e n c e r of che r e a r a x l e chrough Che r e q u i r e d succion h o s e . 

The cank t r u c k s or c r a l l e r s s h a l l be equipped wlch a l i v e r e e l c o n c a l n i n g from 250 feec t o 300 feec of 1- inch 
f a b r i c - j a c k e c e d r u b b e r l i n e d (FJRL) h o s e . The hose s h a l l be charged wlch wacer and Chen wound on Che r e e l 
so chac ic i s " a l i v e " . While- f u l l I - i n c h FJRL hose i s p r e f e r r e d because of Che l e s s e r f r l c c l o n l o s s , 1-inch 
ha rd ruhber hose w i l l be a c c e p c a b l e on che l i v e r e e l , p rov ided Che I n s i d e d iamecer of Che hose i s noc l e s s 
Chan 3 /4 -Lnch . 

In a d d i t i o n co che hose on t h e l i v e r e e l , 250 f e e t of 1- lnch FJRL hose s h a l l be c a r r i e d on che t ank cruck 
o r c r a l l e r . The n e c e s s a r y f i c c i n g s t o connec t ac l e a s t 500 feec of hose t o g e e h e r s h a l l be p r o v i d e d . The 
n o z z l e s h a l l be of a shuc-of f cype . Ic s h a l l have a c a p a b i l i c y of p r o j e c e i n g a V4-inch s c r a i g h c scream o r 
i e s e q u i v a l e n c i n wa t e r oucpuc and d i s c a n c e . Ic s h a l l a l s o have che c a p a b i l i c y of p roduc ing a spray 
p a t t e r n . 

A wa te r supply s u f f i c i e n t fo r r a p i d l y f i l l i n g the tank s h a l l be provided where p r a c t i c a b l e ac one or more 
a c c e s s i b l e po incs a long or ad jacenc t o the main cruck r o a d s . 

L i s c of n e c e s s a r y a c c e s s o r i e s which a r e r e q u i r e d co be wlch each tank cruck or t r a i l e r i s as f o l l o w s : 

8 g a l l o n s of f ue l Co ope race pump 
I r e d u c e r , lI /2-Lnch and 1-lnch s u i c a b l e for hose and equipmenc s u p p l i e d 
1 wrench , s p a n n e r , s u i c a b l e to f i t each s i z e hose s u p p l i e d , I n c l u d i n g s u c t i o n hose 
I s u c t i o n s c r e e n s u i c a b l e Co f i t s u c c i o n hose 
24 f e e t ( a p p r o x . ) s u c t i o n hose s u i c a b l e co f i e pump ineake 
12 washers for each s i z e hose s u p p l i e d 

The fo l l owing a c c e s s o r i e s a r e a l s o r e q u i r e d if che pump i s operaced by a s e p a r a c e e n g i n e : 

S u f f i c l e n c e x c r a spark p lugs co r e p l a c e a l l spa rk p lugs in che engine 
1 wrench , c r e s c e n t , lO- inch 
1 wrench , spa rk p l u g , u n l e s s che c r e s c e n c wrench i s s u i c a b l e for use on Che spark p lugs 
1 p l i e r s , 6 - i n c h s l i p j o i n c 
2 q u a r t s o i l , c r a n k c a s e , i f engine Is Che cype chac r e q u i r e s c r a n k c a s e o i l 
1 s c r e w d r i v e r , 4 - i n c h 
2 rope .^careers, if engine can be started wich a rope 
1 gun, grease, If che puop Is Che type chac requires periodic greasing. The grease gun shall be 
filled with grease. 

These accessories shall be scored on or near the pump In a suicable coaparcnenc or box. A list of concencs 
should be posced inside the comparcmenc or box so as Co be visible when Che storage place Is open. 

The following safety Items are required wich che tank truck or crailers: 

Rearvieu mirror 
Parking brake 
Fooc brake 
Muffler 

•"Spare tire with lug wrench and jack 
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ADSI~:ON.-M. ^lr~. gREC\l,Ti:NAR" V.EASURES - TANK TRUCK (Coneinued) 2 

•Safety chai.-.s . ' t r a i j e r s only) 
Reflect ive f . lares, 1 sec .if 5 
Headiights 

•Tai l - l lRhes 
• *Scop-.lighe5 

**?.ei 1.5ctors ( r ea r - 2 rnd: side rear - 2 red) 

•Required on t r a i l e r s . 

**rr.e lug wrench and jack wich che cruck-cype vehicle for pulling c r a l l e r s wi l l suffice if of adequace s i z e . 

All c l ras oust" have sound s idewal ls , body arrt crfian. 

In che event a wacer Craller is usfd, che Concraccor shal l snaply a cruck-cype vehicle (aeecing the saae 
safecy leans required above for a tank cruck) for pulling che c r a l l e r . Ir. addiclo.-'.. Cha vehicle muse be 
actached co che t r a i l » r .luring a l l oprraclonK, including che fireguard s e r v i c e s . .. 

y "Eascside" refers co a l l Nacional Foresc Syscefa lands iidminlseered by che USDA Foresc Service, Region 6, 
locsced ease cf the Cascade Mountains and Including Jackson and Josephine Counties in Oregon, and; tha t 
port ion of Douglas County within che Rogue River Naclonal Foresc in Oregon, and; tha t port ion of Curry 
County within the Callce and I l l i n o i s Valley Ranger Dls t r lces of Che Siskiyou Nacional Foresc in Oregon, 
and; chose port ions of che Rogue River and Siskiyou.Naclonal Forescs in Cal i forn ia . 

V "Wescside" r e f e r s co a l l Naelonal Foresc Syscem lands adminiscered by che USDA Foresc Service , Region 6, 
locaced wese of che Cascade Mouncains, excepc in , Jackson and Josephine Councles in Oregon, and; chac 
poreion of Douglas Ccuncy within che Rogue River "acional Foresc in Oregon, and; chat portion of Curry 
Councy wichin che Callce and I l l i n o i s Valley Sanger Dlserices of Che Siskiyou Naelonal Foresc in Oregon, 
ana; chose port ions of Che Rogue River and Siskiyou Naelonal Forescs In Cal i forn ia . 





UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
CONSERVATION DIVISION 

GEOTHERMAL RESOURCES OPERATIONAL .ORDER NO. 4 

Effective August 1, 1975 

GENERAL ENVIRONMENTAL PROTECTION REQUIREMENTS 

This Order is established pursuant to the authority prescribed 
in 30 CFR 270.11 and in accordance with 30 CFR 270.2, 270.34(k), 
270.37, 270.41, 270.42, 270.43, 270.44, and 270.76. Lessees 
shall comply with the provisions of this Order. All variances 
from the requirements specified in this Order shall be subject 
to approval pursuant to 30 CFR 270.48. References in this 
Order to approvals, determination^, or requirements are to 
those given or made by the Area Geothermal Supervisor (Supervisor) 
or his delegated representative. 

All data submitted under this Order shall be available for 
inspection in accordance with the Freedom of Information Act of 
1966 (P.L. 89-487), as amended in 1974 (P.L. 93-502), except 
information such as geological, geophysical, reservoir, trade 
secrets, and financial data and interpretations of such data, 
maps, and related files for which a lessee requests proprietary 
status; provided that such status is determined by the Supervisor 
to be warranted and is approved by appropriate officials of the 
Department of the Interior. 

Protection of the environment includes the lessee's respon
sibility to: conduct exploration and development operations in 
a manner that provides maximum protection of the environment; 
rehabilitate disturbed lands; take all necessary precautions to 
protect the public health and safety; and conduct operations in 
accordance with the spirit and objectives of all applicable 
Federal environmental legislation and supporting executive orders. 

Adverse environmental impacts from geothermal-related activity 
shall be prevented or mitigated through enforcement of applicable 
Federal, State, and local standards, and the application of exist
ing technology. Inability to meet these environmental standards 
or continued violation of environmental standards due to operations 
of the lessee, after notification, may be construed as grounds 
for the Supervisor to order a suspension of operations. 
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The lessee shall be responsible for the monitoring of readily 
identifiable localized environmental impacts associated with 
specific activities that are under the control of the lessee. 
Monitoring of environmental impacts may be conducted by the use 
of aerial surveys, inspections, periodic samplings, continuous 
recordings, or by such other means or methods as required by the 
Supervisor. Due to the differing natural environmental conditions 
among geothermal areas, the extent and frequency of such monitor
ing activities will be determined by the Supervisor on an indi
vidual basis. In the event the Supervisor determines that the 
degree and adequacy of existing environmental protection regula
tions in certain areas are insufficient, the Supervisor may 
establish additional and more stringent requirements by the 
issuance of field orders or by modifying existing orders. 

Lessees shall provide for acquisition of environmental base
line data as required in accordance with 30 CFR 270.34(k) for a 
period of one year prior to submission of a plan for production. 
Techniques and standards to be used by the lessee for meeting 
these requirements shall receive prior approval by the Supervisor. 

1. Aesthetics. The lessee shall reduce visual impact, 
where feasible, by the careful selection of sites for operations 
and facilities on leased lands. The design and construction of 
facilities shall be conducted in a manner such that the facilities 
will blend into the natural environmental setting of the area by 
the appropriate use of landscaping, vegetation, compatible color 
schemes, and minimum profiles. Native plants or other compatible 
vegetation shall be used, where possible, for landscaping and 
revegetation. 

2. Land Use and Reclamation. Operating plans shall be 
designed so that operations will result in the least disturbance 
of land, water, and vegetation. Existing roads shall be used 
where suitable. Entry upon certain environmentally fragile land 
areas, as designated by the surface management agency, may.be 
either seasonally restricted or restricted to special vehicles 
or transportation methods which will minimize disturbance to the 
surface or other resources as specified by the Supervisor and 
surface management agency. 

Operating plans shall provide for the reclamation and 
revegetation of all disturbed lands in a manner approved by the 
Supervisor and the appropriate surface management agency. Land 
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reclamation may include preparation and seeding with prescribed 
wildlife food and plant cover or improved and acceptable sub
stitutes thereof which will equal or enhance the food values for 
indigenous wildlife species and domesticated animals. Temporary 
fencing for such reclaimed areas may be required to facilitate 
restoration thereof. 

The lessee shall at all times maintain the leased lands 
in a safe and orderly condition and shall perform the operations 
in a workmanlike manner. The lessee shall remove or store all 
supplies, equipment, and scrap in a timely and orderly fashion. 

Operations under a geothermal lease shall not unreasonably 
interfere with or endanger operations xinder any other lease, 
license, claim, permit, or other authorized use on the same 
lands. 

3. Public Access. The public shall have free and unrestric
ted access to geothermal leased lands, excepting however, where 
restrictions are necessary to protect public health and safety 
or where such public access would unduly interfere with the 
lessee's operations or the security thereof. The lessee shall 
provide warning signs, fencing, flagmen, barricades, or other 
safety measures deemed necessary by the Supervisor to protect 
the public, wildlife, and livestock from hazardous geothermal 
or related activities. 

4. Recreation. Recreational values shall be adequately 
protected through planning and designing of site development to 
minimize the aesthetic degradation of the particular recreation 
area. The lessee shall generally be restricted from surface 
locations for drilling and other lease operations within 61 metres 
(200 feet) of established recreation sites and access routes 
thereto. However, the lessee may relocate a recreational site and/or 
access routes thereto when approved by the Supervisor with the con
currence of the land management agency. 

5. Slope Stability and Erosion Control. Operations shall be 
conducted in such a manner so as to minimize erosion and disturbance 
to natural drainage. The lessee shall provide adequate erosion 
and drainage control to prevent sediments from disturbed sites 
from entering water courses for soil and natural resource conser
vation protection. 

Mitigating measures to lessen environmental damage may 
include reseeding of disturbed soils, chemical stabilization, and 
dust and erosion control on well sites, roads, and construction 
areas. 
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All operating plans shall give proper consideration to 
the potential hazards of slope instability. Where potentially 
unstable ground conditions exist, design of proposed roads, 
drill sites, and surface facilities shall be approved by and 
constructed under the supervision of a qualified engineer or 
engineering geologist satisfactory to the Supervisor. 

6. Biota. The lessee shall conduct all operations in 
such a manner as to afford reasonable protection of fish, 
wildlife, and natural habitat. The lessee shall take such 
measures as are necessary for the conservation of endangered 
and threatened species of flora and fauna as set forth in 
applicable executive orders, regulations, and State or Federal 
legislation such as the Endangered Species Act of 1973 and the 
Fish and Wildlife Coordination Act. When such species would be 
adversely affected by the lessee's operations on the leased lands, 
the lessee shall implement those measures necessary to minimize 
or eliminate such adverse effects and to protect the flora and 
fauna as specified by the Supervisor in accordance with recommendations 
by appropriate Federal and State agencies. Such measures may 
be in addition to provisions set forth in the lease or accompany
ing stipulations. 

The Supervisor may receive information from recognized 
experts that a delicate balance of flora and/or fauna exists in 
the area of operations or proposed operations. Upon receiving 
such notice, the Supervisor will request timely advice and assistance 
from appropriate Federal and State agencies regarding: (1) an 
assessment of the status of flora and fauna in the area which 
may be adversely affected by operations, and (2) advice as to 
reasonable mitigating measures appropriate to minimizing or 
preventing adverse trends in populations, growth, vegetative 
recovery, or repopulations in potentially affected flora and/or 
fauna. Based on timely receipt of advice from appropriate 
agencies, the Supervisor will direct the lessee to take appro
priate measures to minimize significant adverse trends in flora 
and fauna. Such measures may include, but not be limited to, 
revegetation with grasses, shrubs, or other vegetation of high 
forage values desirable for habitat, replacement of fauna where 
lost, replacement of water supply, or sources where destroyed. 

Where the lessee's operations have destroyed significant 
flora and/or fauna or their natural habitat and replacement by 
natural processes will not take place in a normal growth cycle, 
the lessee shall take reasonable measures to replace those 
species or their habitat with the same or other acceptable 
species or habitat as directed by the Supervisor. The Supervisor's 
requirements shall be based on recommendations and advice received 
from appropriate Federal and State agencies. 
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7. Cultural Resources Preservation. The lessee shall 
exercise due diligence in the conduct of his operations to pro
tect and preserve significant archaeological, historical, 
cultural, paleontological, and unique geologic sites. The lessee 
shall not disturb any known cemetery or burial ground of any 
group or culture. 

Previously unknown sites uncovered by the lessee shall 
be immediately reported to the Supervisor, and operations on 
the particular site shall cease until said site can be assessed 
for its archaeological value and preservation. Necessairy controls 
and remedial actions for the protection and preservation of 
cultural resources shall be issued on an individual site basis 
by the Supervisor as warranted. 

The preservation, restoratior, maintenance, and nomination 
of all resources for purposes of the National Register of Historic 
Places shall be in accordance with the provisions of Executive 
Order 11593 (36 FR 8921) entitled, "Protection and Enhancement of 
the Cultural Environment," or any amendments thereto. 

8. Subsidence and Seismicity. Surveying of the land surface 
prior to and during geothermal resources production will be 
required for determining any changes in elevation of the leased 
lands. Lessees shall make such resurveys as required by the 
Supervisor to ascertain if subsidence is occurring. Production 
data, pressures, reinjection rates, and volumes shall be accurately 
recorded and filed monthly with the Supervisor as provided in 
30 CFR 270.37. In the event subsidence activity results from the 
production of geothermal resources, as determined by surveys by 
the lessee or a governmental body, the lessee shall take such 
mitigating actions as are required by the lease terms and by 
the Supervisor. 

If subsidence is determined by the Supervisor to 
present a significant hazard to operations or adjoining land 
use, then the Supervisor may require remedial action including, 
but not limited to, reduced production rates, increased injection 
of waste or other fluids, or a suspension of production. 

A. Surveys. All required surveys shall be second 
order or better and shall be conducted under the direct supervision 
of a registered civil engineer or licensed land surveyor using 
equipment acceptable by the National Ocean Survey for second 
order surveys. All such work shall be coordinated with the 
county surveyor of the county in which the surveys and bench 
marks are to be established. Level lines and networks shall be 
tied to available regional networks. 

Adjusted survey data shall be filed with the 
Supervisor within 60 days after leveling is completed. Any 
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lessee having a commercially productive geothermal well or 
wells shall participate in cooperative County/State subsidence 
detection programs. All survey data filed with the Supervisor 
shall be available to the public. 

B. Bench Marks. One or more wellsite bench marks 
shall be required at each completed well prior to prolonged 
production and said bench marks shall be located in a manner 
such that there is a minimal probability of destruction or 
damage to said bench marks. Wellsite bench marks shall be tied 
to existing regional networks. Additional bench marks 
between the wellsites and the regional network shall be at 0.8-km 
(one-half mile) intervals or as otherwise specified by the 
Supervisor. These bench marks shall be resurveyed during well 
production operations on a periodic basis as determined by the 
Supervisor. 

Acceptable bench marks include, but are not limited 
to, a brass rod driven to refusal or 9 metres (about 30 feet) 
and fitted with an acceptcible brass plate or a permanent 
structure with an installed acceptable brass plate. 

C. Reservoir Data. Initial reservoir pressure and 
temperature shall be reported to the Supervisor in duplicate on 
Well Completion or Recorapletion Report (Form 9-330C) for all 
completed wells within 30 days after the completion of measurements 
or tests conducted for the purpose of obtaining such data. Initial 
production test data including steamwater ratio, surface pressure 
and temperature, quality, and quantity of well effluent shall 
also be filed with the Supervisor on Form 9-330C within 30 days 
after a well is completed. 

D. Seismicity. The installation of seismographs or 
other like instruments in producing geothermal areas for the 
purpose of detecting potential seismic activity may be initiated 
from time to time by appropriate public agencies. Lessees 
shall cooperate with the appropriate public agencies in this 
regard. The lessee and the appropriate public agency should 
take care not to unreasonably interfere with or endanger 
each other's respective operations. The Supervisor shall 
coordinate such detection programs between the appropriate 
public agency conducting the program and the lessee. 

Where induced seismicity caused by the production 
of geothermal fluids is determined to exist by the Supervisor, 
then the Supervisor may require the lessee to install such 
monitoring devices as necessary to adequately quantify the 
effects thereof. If induced seismicity is determined to 
represent a significant hazard, the Supervisor may require remedial 
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actions including, but not limited to, reduced production rates, 
increased injection of waste or other fluids, or suspension of 
production. 

9. Pollution, Waste Disposal, and Fire Prevention. The 
lessee shall comply with all applicable Federal and State 
standards with respect to the control of all forms of air, land, 
water, and noise pollution, including the control of erosion 
and the disposal of liquid, solid, and gaseous wastes. The 
Supervisor may, at his discretion, establish additional and 
more stringent standards. Plans for disposal of well effluents 
must be approved by the Supervisor before any implementation 
action is undertaken. Immediate corrective action shall be 
taken in all cases where pollution has occurred. 

The lessee shall timely remove or dispose of all waste 
including human waste, trash, refuse, and extraction and process
ing waste generated in connection with the lessee's operations 
in a manner acceptable to the Supervisor. 

The lessee shall provide safeguards to minimize 
potential accidental fires and shall instruct field personnel 
in fire-prevention methods. The lessee shall maintain fire-
fighting equipment in working order at strategic locations on 
the leased lands. 

A. Pollution Prevention. In the conduct of all 
geothermal operations, the lessee shall not contaminate any 
natural waters and shall minimize adverse effects on the 
environment. 

(1) Liquid Disposal. Liquid well effluent or the 
liquid residue thereof containing substances, including heat, 
which may be harmful or injurious and cannot otherwise be 
disposed of in conformance with Federal, State, and regional 
standards, shall be injected into the geothermal resources zone 
or such other formation as is approved by the Supervisor. 

Toxic drilling fluids shall be disposed of in 
a manner approved by the Supervisor and in conformance with 
applicable Federal, State, and regional standards. 

(2) Solid Waste Disposal. Drill cuttings, sand, 
precipitates, and other solids shall be disposed of as directed 
by the Supervisor either on location or at other approved 
disposal sites. Containers for mud additives for chemicals and 
other solid waste materials shall be disposed of in a manner 
and place approved by the Supervisor. 
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(3) Air Quality. Noncondensible gases such as 
carbon dioxide, ammonia, and hydrogen sulfide may be vented or 
ejected into the atmosphere, provided, however, that the volume 
and the measured concentration of such vented gas or gases 
shall not exceed applicable Federal, State, or regional air 
pollution standards. Copies of each permit issued by the 
appropriate air pollution control agency and the reports required 
thereunder shall be submitted to the Supervisor. 

(4) Pits and Sumps. Pits and sumps shall be lined 
with impervious material and purged of environmentally harmful 
chemicals and precipitates before backfilling. In no event 
shall the contents of a pit or sump be allowed to contaminate 
streams, lakes, and ground waters. Pits and sumps shall be 
constructed in a manner and in such locations so as to minimize 
damage to the natural environment and aesthetic values of the 
lease or adjacent property. When no longer used or useful, 
pits and sumps shall be backfilled and the premises restored to 
as near a natural state as reasonably possible. Temporary 
fencing of unattended pits and sumps to protect wildlife, 
livestock, and the public may be required by the Supervisor 

and the surface management agency. 

(5) Production Facilities Maintenance. Production 
facilities shall be operated and maintained at all times in a 
manner necessary to prevent pollution. The lessee's field 
personnel shall be instructed in the proper maintenance and 
operations of production facilities for the prevention of 
pollution. 

B. Inspection and Reports. Lessees shall comply with 
the following pollution inspection and reporting requirements. 

(1) Pollution Inspections. Drilling and production 
facilities shall be inspected daily by the lessee. Appropriate 
preventative maintenance shall be performed as necessary to 
prevent failures and malfunctions which could lead to pollution. 
Wells and areas not under production shall be inspected by the 
lessee at intervals prescribed by the Supervisor. Necessary 
repairs or maintenance shall be made as required. 

(2) Pollution Reports. All pollution incidents 
shall be reported orally within 18 hours to the appropriate 
Geothermal District Supervisor and shall be followed within 
30 days thereof by a written report stating the cause and 
corrective action taken. 

C. Injection. The use of any subsurface formation, 
including the geothermal resources zone for the disposal of 
well effluent, the residue thereof, or the injection of fluids 
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for other purposes such as stibsidence prevention shall not be 
permitted until the lessee has submitted a plan of injection 
covering the proposed injection project and has subsequently 
received the Supervisor's written approval thereof. 

(1) Plan of Injection. The plan of injection 
shall include the quantity, quality, and source of the proposed 
injection fluid; the means and method by which the fluid is to 
be injected; a structure map contoured on the intended injection 
zone; and cross-sections showing producing well locations and 
the proposed injection well location(s). 

(2) Injection Report. The lessee shall file in 
duplicate with the Supervisor a Monthly Water Injection Report 
in a form approved by the Supervisor. The subject report shall 
be filed on or before the last day of the month following the 
month in which the injection took place. 

(3) Inspection. Injection wells and facilities 
shall be inspected by the lessee at intervals as prescribed by 
the Supervisor to ascertain that all injected fluids are con
fined to the approved injection zone. A spinner survey, a 
radioactive tracer survey, and a cement bond log may be required 
on each injection well within 30 days after injection begins. The 
lessee shall furnish to the Supervisor two legible exact copies 
of any and all such surveys and logs. In the event of a casing 
failure, inadequate annular cement, or other mechanical failure, 
the lessee shall without unreasonable delay repair, suspend, or 
abandon .the well. Where failure occurs in a zone which may 
damage surface or fresh water aquifers, injection shall immediately 
cease. 

(4) New Wells. The drilling of new injection wells 
in accordance with an approved plan of injection shall be in 
conformance with the provisions of GRO Order No. 2. An Application 
for Permit to Drill, Form 9-331C, shall be filed in triplicate 
and approved for each injection well. 

(5) Conversions. The conversion of an existing well 
to an injection well in accordance with or modification of an 
approveid plan of injection shall be in conformance with the require
ments of GRO Order No. 2. The lessee shall demonstrate to the 
satisfaction of the Supervisor by appropriate testing and logging 
that the well is mechanically sound and suitable for injection 
purposes. A Sundry Notice, Form 9-331, shall be filed in tripli- . 
cate and approved for each conversion. 

10. Water Quality. The primary responsibility for water 
quality and pollution control has been delegated to the States 
where such States have standards approved by the Environmental 
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Protection Agency. Such State standards must meet basic Federal 
requirements prohibiting the deterioration of waters whose 
existing quality is higher than established water quality 
standards. The lessee shall comply with the State water quality 
control organization's standards in such States as have federally-
approved standards. The Supervisor, at his discretion, may 
establish additional and more stringent standards. 

The lessee shall file, in duplicate, a detailed water 
analysis report for all completed geothermal wells within 30 
days after completion and annually thereafter or as otherwise 
specified by the Supervisor. Unless otherwise prescribed by 
the Supervisor, such analyses shall include a determination of 
arsenic, boron, radioactive content, and radioactivity of the 
produced fluids. In the event that a health hazard exists, the 
Supervisor shall require appropriate health and safety precautions, 
periodic monitoring, or the suspension of production. 

11. Noise Abatement. The lessee shall minimize noise during 
exploration, development, and production activities. The 
method and degree of noise abatement shall be as approved by 
the Supervisor. 

The lessee shall conduct noise level measurements during 
exploration, development, and production operations to determine the 
potential objectionability to nearby residents as well as the 
potential health and safety danger due to noise emissions. 

Noise level measurements and accompanying data shall be 
filed with the Supervisor. Such data shall provide the basis for 
operational and noise control decisions by the Supervisor and shall 
be based on an assessment of the noise relative to Federal or State 
criteria including adjustments for the area involved, meteorological 
conditions, and the time of day of the noise occurence. 

The lessee shall comply with Federal occupational 
noise exposure levels applicable to geothermal activity under 
the Occupational Safety and Health Act of 1970 as set forth 
in 29 CFR 1910.95, which are incorporated herein by reference, 
or with State standards for protection of personnel where such 
State standards are more restrictive than Federal standards. 

A. Measurement Condition. Outdoor noise measurements 
shall be made at least 3 metres (10 feet) from structures, 
facilities, or other sound reflecting sources and approximately 
1 metre (3 feet) above ground level. Extreme weather conditions, 
electrical interference, and unusual background noise levels 
shall be avoided or given due consideration when measuring sound 
levels. 
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B. Measurements. The lessee shall monitor and measure 
noise levels using an octave band noise analyzer with an A-weighted 
frequency response or a standard sound level meter that conforms 
to the requirements set forth in USA Standard Specifications for 
General Purpose Sound Level Meters USASI SI.4-1961 or the latest 
approved revision thereof. Bandpass filters shall conform to 
the requirements of USASI SI.11-1966. The lessee shall measure 
noise level frequency distribution as required by the Supervisor. 
Sound levels shall be measured in conformance with the USA Standard-
Method for the Physical Measurement of Sound USASI SI.2-1962. 

C. Criteria. In the absence of more restrictive 
criteria as may be established in this paragraph, the lessee shall 
not exceed a noise level of 65 dB(A) for all geothermal-related 
activity including but not limited to, exploration, development, 
or production operations as measured at the lease boundary 

line or 0.8 km (one-half mile) from the source, whichever is 
greater, using the A-weighted network of a standard Sound 
Level Meter. However, the permissible noise level of 65 dB(A) 
may be exceeded under emergency conditions or with the Supervisor's 
approval if written permission is first obtained by the lessee 
from all residents within 0.8 Ian (one-half mile). 

D. Assessment. The lessee shall be responsible for 
taking such noise level measurements as are deemed necessary 
by the Supervisor. The background noise level shall serve as 
the criterion for the rating and assessment, by the Supervisor, 
of the objectionableness of noise emission from a particular 
source. The background or ambient noise is defined hereby as 
the minimum sound level at the relevant place and time in the 
absence of the source noise and shall include consideration 
for the type of land use, the season, atmospheric conditions, 
and the time of day. 

E. Attenuation. To attenuate objectionable noise, 
the lessee shall utilize properly designed muffling devices as 
required by the.Supervisor. 

F. Relationships. Reference levels and relationships 
for noise measurements shall be as follows: 

(1) Reference sound pressure for airborne sounds 
shall be 20 MN/m (20 micronewtons per square metre). 

(2) Reference power shall be 10-12 watts. 

(3) Sound levels shall be measured using a 
standard Sound Level Meter with an "A" frequency response 
characteristic (weighting network). 
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(4) Sound level meter controls shall be set for 
as unifoTTn a frequency response as possible when measuring 
sound pressure levels. 

(5) Octave band noise levels shall be reported 
in equivalent A-weighted levels. 

G. Record of Sound Measurements. The Supervisor 
may require sound level measurements during drilling, testing, 
and producing operations. Such measurements shall be filed in 
duplicate with the Supervisor and shall include the following 
data: 

(1) Date, time, and location. 

(2) Name of observer. 

(3) Description of primary noise source 
emitter under test. 

(4) Kind of operation and operating conditions. 

(5) Description of secondary noise sources 
including location, type, and kind of operation. 

(6) Type and serial numbers on all micro
phones, sound level meters, and octave band analyzers used. 
Length and type of microphone cables. 

(7) Position of observer. 

(8) Direction of arrival of sound with respect to micro
phone orientation. 

(9) Approximate temperature of microphone. 

(10) Results of maintenance and calibration tests. 

(11) Weighting network and meter speed used. 

(12) Measured overall response and band levels at 
each microphone position and extent of meter fluctuation. 

(13) Background overall response and band levels at 
each microphone position with primary noise source not operating. 

(14) Cable and microphone corrections. 

(15) Any other pertinent data such as personnel 
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axnosed directly and indirectly, time pattern of the exposure, 
atmospheric conditions, attempts at noise control, and personnel 
protection. 

Re id 
Area Geothermal Supervisor 

APPROVED: 

^ 

Russell G. Wayland '' 
Chief, Conservation Division 
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Department of Geology and Mineral lndustries<:.E.c.L 
ADMINISTRATIVE OFFICE 
910 STATE OFFICE BLDG., 1400 SW 5th AVE., PORTLAND, OR 97201-5528 PHONE (503) 229-5580 

J u n e 5 , 1986 

Anna K. Carter 
California Energy Company 
3333 Mendocino Ave. 
Santa Rosa, CA 95401 

Dear .Ms. Carter: 

This is in response to your written request of May 21, 
1986 for an extension of geothermal permits 113-117 in 
Klamath County, Oregon. 

We hereby extend until June 7, 1987 provision 3 of the 
Governing Board order of June 7, 1985 with respect to the 
term of these permits for geothermal wells on Mazama I and 
II Federal units. Please note that the order is contingent 
upon continuation of the Federal unit on which the well is 
located. 

The permits included in this extension are listed 
below: 

Permit Well 

MZI-3 
MZI-9 
MZIjzlX-

Location 

12-30S-6E 
ll-3lS-7i E 
15-31S-74 E 

MZI-llA 
MZII-1 

10-31S-^7T 
13-32S-6E 

Sincerely, 

^ . ^ / . t X 

Donald A. Hull 
State Geologist 

DAH:ak 



/ ? ^ o -

VICTOR ATIYEH 

Department of Geology and Mineral Industries 
ADMINISTRATIVE OFFICE 
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503)|229-5580f7-p j ^ 

June 7, 1985 

M l * ' 
l l . l ! . ' 1 '̂  1985 

C.E.C.L 

James L. Moore 
C a l i f o r n i a Energy Co . , I n c . 
3333 Mendocino Ave . , S u i t e 100 
Santa Rosa, CA 95401 

Dear Mr. Moore: 

Enclosed are California Energy's permits, effective June 7, 1985, for the 
drilling of geothermal wells. Permit Nos. 113-117, Well Nos. MZI-3, MZI-9, 
MZI-11, MZI-lla, and MZII-1, in Klamath County. The January 1984 stipulations 
approved by the State Geologist are conditions of these permits. 

In addition, the June 7, 1985 order of the Governing Board of the Department 
of Geology and Mineral Industries (enclosed) is a condition of these permits. 

Please let us know when operations begin. Remember that water zones must 
be sealed by cement behind casing or by plugs in the well upon abandonment. 

If we can be of assistance, let us know. 

Sincerely, 

Dennis L. Olmstead 
Petroleum Engineer 

DLO:ak 

Enclosures 



STIPULATIONS WHICH A: Y TO GEOTHERMAL DRILLING PERMIT'^ • 

1. The operator of a geothennal well must keep a daily record of work, 
collect drill samples, and maintain a log of rock formations penetrated. 

2. If redrilling, deepening, altering of casing, testing or plugging 
is planned, notice must be given to the Department on Form 5, 
"Miscellaneous Notices and Reports on Geothermal Wells." Approval or 
disapproval can be given by phone but work approved in this way must 
still be proposed in writing by the operator. 

3. Well summary (Form 8 ) , well history, representative drill samples and 
copies of borehole surveys must be submitted to the Department within 
60 days after completion, abandonment, or suspension. These records 
will be kept confidential for a four-year period from date of completion, 
abandonment, or suspension. 

4. In the event of an emergency or blow-out, a Department representative 
should be contacted as soon as possible: 

Dennis L. Olmstead - Petroleum Engineer (503) 229-5580 office 
(503) 231-3835 home 

William L. King - Petroleum Geologist (503) 229-5580 office 
(503) 644-9331 home 

Donald A. Hull - State Geologist (503) 229-5580 office 
(503) 281-4895 home 

John D. Beaulieu - Deputy State Geologist (503) 229-5580 office 
(503) 234-6323 home 

5. Permission must be obtained from the State Department of Environmental 
Quality (DEQ) for any extraordinary offsite disposal of drilling mud 
or wastes or any other emergency that could affect adjoining properties. 

6. No fluid shall be discharged unless a permit has been issued by the 
State DEQ. 

7. Notice is to be given to the State Geologist or his representative: 
a. Prior to construction of drill site and sump. 
b. Prior to BOP tests after running casing strings. 
c. Prior to performing work to complete or abandon a well. 
d. Prior to pulling casing strings. 
e. Prior to deviating a well from the vertical. 
f. In the event of fire, spill of fluids, or serious aiccident. 

8. Unless the surface owner wants the drilling pad to be left, the site 
is to be restored to as near original condition as is practical, 
including revegetation using native species. Recommended seed mixture 
can be obtained by calling the Department of Fish and Wildlife at 
(503) 229-5679. 

9. This permit does not include land-use approval. A separate approval 
should be obtained from the county or city in which the drilling 
takes place. 

10. The State Geologist or his representative may enter the site at any time 
to make inspections and/or witness work done. 

11. Release of the bond will be granted following proper plugging of the 
hole, restoration of the drill site, and filing of the required records. 
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At p ^ ^ p c i e d p r o d . l o n r 
2000' N and 2050' W of SE Corner. Section 13 

NA 

r i r u ) OR ARSji 

T 3 2 S , R 6 E , WM 

1 1 . CtXJWTT 

K l a m a t h 
DlSrAKCX rRO« PRq!>OSED LDCATJOK TO KHAJIEST PfClPEHTy OR LEASE U H L 

Approx. 1600' from Unit Boundary 
1 2 . STATt 

O r e o o n 
DISrAHCE FROK PfO."OSrD LOCA7I0W TO K i A R E i T W T U . , t S J L L I M C , Cri-O>UrrE0, OR A P P U E B POR OK T i i U LEASt 

No p r o p o s e d n o r e x i s t i n g g e o t h e r m a l v e i l s . 

1 1 . APP-tox. S T A K T I K ; a A i t 

J u l y 1 . 1 9 8 5 
14. ».cxss AssjofH) (wru. Brt-cziKi 

NA : 
DRJL1.1SG KirMA A>rt> C^•:>J^.^CTUUST3CS i A i a ( I 
VXTTR i ) KUD ( X rCA« { ) O t > . e r ( 1 

1 9 . PROPOSED DEPTB 

KEASURTDi 4000' 
TRUE vrjmcM.1 

ELEVATIOHS: ESTI.HATED X J t f " " ^ • ' 4 6 6 5 * 

RETE-CXHCr DATUH: CR t ^ ) HAT ( I DT t i K I ( 1 M t 
. CASIHS.KEAD rLAWGE ( ) CTTSIER ( I 

EXISTIX; WiD/OR P»SJ?OSED CASING AVD CEMDiTlNC PfOCKA."! r i i l l e j c l i t i n g p r o « r i t a f i r s t , f o l l c ~ e d b y p r o p o i e d p r o j T i i , t n d s e p a r a t e by a j - j f f i c i e n l e > a t 
t o c 3 r « r l v d i s r i n t r u i s h t h e rwo c r o Q r ^ j s s ) 

e a d l l 
SIZE o r HOU s m o r CASIJC WTICHT PER rOCTT COJPLIHC 

/ C o l l i r a I Thr 
SErrrvc DEPTH 

T O D I B o t t o a 
g'jAsTin or cxzm 

S e t 6 - 7 ' o 

. - 7 / 8 " 

D r i l l o u t 

" R e d u c e c o r 

f 8 - 5 / 8 " c o n d 

5 - 1 / 2 " 

c t o r p i p e ( o p t i o n a l ) 

1 4 S 

cement plug and resume drilling with 4.87 J" OD wirel 

e size as mandated by drillin 

8RD ST&C K55 

conditions 

Surf. 

Surf., 

ine CO 

6-7' 

400' + 

ring sys 

To Surface 

To Surface 

em. 

f.=.:;PO£EJJ WCSR» SUKHAST 

See attached drilling program. 
NOTE: The January 1984 stipulations approved by the State Geologist are conditions of this permit 

This permit is valid only if land use approval is obtained from the county or ptn£|YEO • PTIX 
city in which the drilling takes place, and provided the authoritites make a • ', 
determination of compliance with statewide goals. Issuance of this permit is nflhn OA 19bl 
a finding of compliance with the Statewide Planning Goals or the acknowledged 
comprehensive plan. ?̂ Ji2»2*2S»r 

£e LJjliro^ (U«r « d f i t l c ^ « l s p * c r on j f v c r t g t i d e o f f^: 

£M^ ̂3 ^ 
vice President Exploration A p r i l 1 2 . 1 9 8 5 

" f JoTTtesL. Moore T i T i r 

IS i f ^ c t f o r f r i r r a l u i « ) 

$C(:P^^(/ii!^J- TiTii Petroleum Engineer - DOGAMI CATT 6-7-85 

l i r j O « o r AJr ' i J^ 'AL, i r A>rtl 

f ^ r^z ix i t r r q v j i a d b y l a » 130 U . S . C , 1 0 3 1 ) j r e j - u j a t l c n » i JD CTR 3 1 0 . 7 1 | r a f r r a l C « o t > > e m J t « a a « Ter-=J aj>d S t ! p u 3 a t l o r » a n d o t S e r r e y j j a t o r y f f< f^ 
I . r ^ f O r j t e d S"t.«ve(i C r i x l j i a l Code (1ft U . S . C . 3 0 0 1 ) = - i i e e I t a c r i r . l n a l o f f a n a a t * aaJie a v i l l f u l l y f a l a e s l a l t . r < n t ox i e p r eaer^i a t j o i * t o a--»jf t ^ y r -
, t t . c y o f t-S» Cnlvetf S '_aie> «J t o j j i y : : . a t t c r >» l l> i in I t a ^ u r i a d i c t i c m . 

t S ^ e I r t a t r u c t l o n a o n r e v e r a c > l d « } 



o ^ I { 

• I * t s » - H J T 'JVITLD STXTTS D Z r K h r ^ j y n o r 7MT IK-TTRJOR 
C1C1.0C)CA1 SUOVtT.oCO- 'SII fVJkTlDH D J V I S J D K 

f o r * Ap^'fO^'ad 
R u d p a l ftuxr.u Me. 

r 1 

i f } . . 
y 1V . * t 

,. nPt 

1. wnx 

W T l i 

KA-r 

C lOTXt ' -VAE D»T'_1.)MG P r R r t l T 

T r o l o ^ i r a ) Su r - . ey r e q u l r a l t h l a f o r ^ o r o t h e r S u p e r v l a o r a p p r o v e d f o r a t o b« p r e p a r e d • J \ i f i l e d i n 
r w i t h r ( - 9 u l * A ^ e a t t . c h « « n t > v i t h t > c S u p e r v r a o c . TV>e S u } « r ~ v t a o r wULat a p p r o v a t h i s p e r e a t p r i o r t » 
o > ^ r a t i o n . 

o r UOWL: DRILL hTw kTLL | ) REDRILL 1 ) DLEJ-EH I ) P U X BACX 1 ) DI RiCT I OK ALLT DRILL | ) OTKER | ) 

D r i l l / C o r e T e m o e r a t u r e G r a d i e n t C o r e H o l e 
X T P t : PK.TDOCT3m 1 ) JNJtCTJOW ( 1 KEAT a C y j M C t . 1 i DBSERVAIJCM I j ^ VATTR i U T f L r I ) OTXr* I ) 

T e m o e r a t u r e G r a d i e n t C o r e H o l e 
STAT-.'Si 
w Lissrr/QpraATO* 

CALIFORNIA ENERGY COMPANY, I N C , ( 7 0 7 - 5 2 6 - 1 0 0 0 ) 

*. 

.̂ 

>. 

UEASt SERIAL NO, 

O R 3 4 6 1 1 
SURTACI lA.'CJCCR. JLW | 1 n 

winema N a t i o n a l Foi 
UWIT ACR^ZLKEKT MA.>O 

K a z a m a I * 
J. l a i i -W. 

9 . 

1. rr^/uj 

• 

A3DR1SS o r LESSEE/OPrSATOR 

3333 Mendocino Avenue, Suite 100, Santa Rosa, CA 95401 

LccAiioN or WXli 
A. .uxJace 2 0 0 0 ' N and 4 5 0 ' E of SW c o r n e r . S e c t i o n 12 
A t p r c p c * r d p r o d . X o n t 

NA 

3 . S E C . T . , * . . . » . t K . 

S e c t i o n 12 
T 3 0 S , R6E, V*M 

11. cotwnr 

K l a m a t h 
DISTANCE rROrl FkOPDSED LDO.T30K TO •OLXJ'JrST PKDPEsrTT OR UlASE UIME 

A p p r o x . 6 , 0 0 0 ' f r o m U n i t B o u n d a r y 
1 2 . STATI 

O r e g o n 
DISTAVCI r F J K PKI.P05ED LOCATION TO KEAJi iST - T L L , D R I L L J W C , C C - t P L T T m , OR APPLIED TOR OM THIS LEASX 

No p r o p o s e d n o r e x i s t i n g g e o t h e r m a l v e i l s . 

1 . A ; P R 3 X . STA.RT3NC DAIt 

J u l y 1 , 1985 
X . ACRI i A S S l G ^ m ( ^ T l i S P A C : N C ) 

NA 
DRIU-IHC .>-ZDLA As-D Oi ' J»ACr t .» JSTICSi A I R ( | 

VXTTR { ) ••nJD I X '"OA" I ) Ozy.cT t ) 

I S . PROPOSED DEPTH 

^CEASURTD, ^ 4 0 0 0 . * 

TRUt v n m a u . t 

?D. n r V A T I O K S : ES7Z.>tArED y j ^ r l H A L ( ) 5 ^ 3 5 Q « 

RUXPJ>CX DAT-JH: ' CR l)f) HAT I ) D T I ) CTC) » T 
CASIKCCDO PLAXCI ( ) OTVIR t t 

EX3iTI>C A>O/0R P>0?CStD 0 . 5 I J C AXD C:>'.E>^TIHC PRDCKAM ( L i s t e x l s t i r ^ Q p r c > 9 r t B f x r a t . f o l l r w e d by p r o p o s e d p r o f - r t a , fcnd % * p A i * \ . t by a s c r f i c t c r 
l o c l r a r l v d i s t i n g y i s h t h e two p i o a r t j ^ j ) ' 

S11£ o r HOLT SIZE o r C A S i i c w r i C K T PER FOOT C O U P H HC 

I C o I l a x s t T t j e a d a ; 
S I T T J V t VLiTtl 

T o e \ T » 3 t t o « 

fL'AKTj n o r CS..2JST 

6 - 7 ' of 8 - 5 / 8 * c o n d u d t o r p i p e ( o p t i o n a l ) 

7 - 7 / 8 " 

D r i l l o u t d 

= 5 - 1 / 2 - 148 BRD STfcC 

ement p l u g a n d r e s u m e d r i l l i n j i w i t h 4 . 8 7 2 

Reduce c o r e s i z e a s m a n d a t e d by d r i l l i n g 

K55 

• OD w i r e l i 

u r f . 

u r f . 

6 - 7 ' 

fC4001* 

To S u r f a c e 

^ Q S i i r f a c e 

condi tions. 

ne coring syst 5m. 

Pf.DPD£IXl WORX SL'X>'-'Jiy 

) ^ 

See attached drilling program. 

NOTE: This permit is valid only if land use approval is obtained from the 
county or city in which the drilling takes place, and provided th^^S^|V£D . ptjj) 
authorities make a determination of compliance with statewide goals. 
Issuance of this permit is not a finding of compliance with the APR ? 4 IHfih 
Statewide Planning Goals or the acknowledged comprehensive plan. 

owrwoexoor 

The January 1984 stipulations approved by the State Geologist are 
cooaitiong of this permit. 

(U*e a l ! d i t J c n a l s p a t e o n r e v e r s e s i ^ e o f I \ A t ^ 
V i c e P r e s i d e n t E x p l o r a t i o n A p r i l 1 2 , 1985 

james L: Doore 
l i s » ^ t e f o r * * £ t T » i u J t ) 

T lTL t 

i ^ / E D BT ^^^VvJ - ^ ^ ^ ^ / ^ > ^ ^ IITL* Petroleum Engineer - DOGAMI CAit ft-7-fiS 

•Di7io«$ or yjf^jJU., Lr Ajfti 

s i - . r ^ ^ J t I s : « ! u J i . d b y ) . . ( 3 0 O . S . C . J 0 7 J ) | • , r - ' > ' ^ i " • • * , JO CTR 3 7 0 . 7 1 , r . d t r a l C e o O e r ^ a l L c . a . T t : = a a.-.d S t i p j l a t i c.ls Kr.d o O - e . . e o u l . t c r y i r - , . 
t s . r r . . f - j t . d I t a . r . C r i : : . : r . l Ci<ie ( I S U . S . C . 3D01J r ^ e a I t > c r i r - ' n a l o f . ' . n a a t o ^ l i . a w i l l f u l l y f a j . e s i . i . . - « n t oc , . p , r s . n . . 11 on I P a/-! r < ; . . 

- . . - - . . . . r - i O i i n i t a J c r i atf i c t l o s s . 



r. 
Lscs^»^:»si UvilTEO ST> LPAKr^.3 .T Or Tvfl IKTTRJOR 

C r O L C C l C A L S . . T l , CDwstRvxTJON DIVISION 

C I C O ( r » - j a . DSILLIMC P t t W I T 

f o r * A p p r o v a l 
Bv.d9at 9 . u » * v He . 

t e D . S . C e o l c < ^ ( r a l S u r v a y i r ^ u l i a t t h l a fo r -n o r o t h e r S u p e r - v i s o r a p p r o v a d f o n a t o be p r s p a r e d aj\d f i l e d l i s 
r i p l l ^ . i r w i t h i r < ; u i s i t t a t l a c ^ J • * ^ t s w i t h t>ie S u p e r v i s o r . T h e S u p « r v i a o r a«usl a p p r o v a t h i s p e r m i t p r i o r t o 
iy D p < r a t i a n . 

t . TTPI o r wORii DRILL hTV WTLL ( ) R E D R J I X I ) DLLPEH ( ) P U T BAOt I I DIRECTIDHALU DRILL I J OTHER I ) 

D r i l l / C o r e T e m p e r a t u r e G r a d i e n t C o r e H o l e *̂  

LEAit S tAlAL WO. 

OR3466B 
suKTACi ?(.«JCA;nii SLH ( I r« 

Winema N a t i o n a l Fori 
>. i m l T ACRIXHEKT KA>a 

Mazama I 
v m . TiTLi PR.TDl>CT30l I ) JNJXCTJOS* I > HEAT EIOtAWCE I ) OESEB^ATICW l j< MATER Sl/TPLT ( ) OTXER i ) 

T e m p e r a t u r e G r a d i e n t C o r e H o l e 1__ 
?. wTLL wo. 

wTLi S T A T V S I 

KA-I o r L E S S i r / 0 7 t K A T 0 « 

CALIFORNIA ENERGY COMPANY, INC, ( 7 0 7 - 5 2 6 - 1 0 0 0 ) 

Eli7,t-9 
t . PEAnir 

j T ^ n n * OR AXL» 

A3S?j:SS o r L E S S L C / C P E A A T O R 

3333 M e n d o c i n o A v e n u e , S u i t e 1 0 0 , S a n t a R o s a , CA 9 5 4 0 1 
i . LDCAT1C3H OT WELL 

At surface 2 1 0 0 ' E and 3 5 0 ' S o f NW C o r n e r , S e c t i o n 11 
At proposed p r o d , son* 

13. S t e . ? . . R . . . C . l M. 

Section 11 
T31S. R7^E, WM 

1 1 . COUHTT 

K l a m a t h 
I . DlSTAACt EROn PROPOSED LDCATIOK TO hllAPJIST P.iOPERTr OR LEASE LIKE 

A p p r o x . 4 0 0 0 ' f r o m U n i t B o u n d a r y 
1 2 . STATE 

Oregon 
I . DJiTAi-CX rr^m PASPCSEt LCCATIOfc TO K"EXREST wrLL, D R J L L I N ; , C^.-iPlirrO, OR APPLIED FOR OM r>iIS LEASE 

No proposed nor existing geothermal wells. 

1 1 . ATPSOX. STASTIKG DATt 

J u l y 1 , 1985 
U . ACRES ASSlCVm (WTLL SPACrwC) 

N A •__ 
i . DR3LUKG XSDLA AND Cy.MlACriLRJ ST3(3i AIR ( ) 

WATER C ) .'<'JD (X l̂ iAM ( J O t h e r I I 

I S . PROPOSED DEPTH -

TRur vzfcncM.1 

| 7 0 . • ELEVATJONS: ESTIMATED ^QJ riMAL ( ) 
6080" 

RETTRO'CI DATL'."*: CR (Jf) MAT I ) DT I ) a t ) *T ( 
C A S I K : > X U > r L A x d ( ) OTHER f ) 

L. E I l S r l K ; ASTJ/OR FKDP05ED C A S I « ; AAT) C:i>!D<TlHC P-iOCrRAM ( L i s t e i t l s t i n j p r c . 9 r » a f i r s t . 

t o c J e a r l v d i s r i n ^ u i s h t h e t>.^ o r o c r i - ' ^ s ) 

SIZE o r HOLE 

S e t 6 - 7 ' c 

- 7 / 8 " 

D r i l l o u t 

Reduce coi 

SIZE o r C A S l t C 

f 8 - 5 / 8 " c o n d 

5 - 1 / 2 " 

cemen t p l u g a 

e s i z e a s man 

WEIGHT PER FOOT 

i c t o r p i p e ( o p t i 

14# 

id r e s u m e d r i l l i 

3 a t e d by d r i l l i n 

CDUPLIHC 

( C o l l a j - s t T f i r e a d s 

) n a l ) 

8RD ST&C 

3g w i t h 4 . 8 7 

3 c o n d i t i o n s 

2" 

• 

f o l l c . v r d b y p r o p o s e d p r O f f r t a , 4jid se p a r a t e b y a s u f f i c i e n t spa 

CKADE 

K55 

OD w i r e ; 

SETTING DEPTB 

T o o 1 ' B o r t o « 

S u r f . 

S u r f . 

i n e cc 

6-7* 

4 0 0 ' + 

r i n g s y s 

P'JA>.-T1TT o r C L . - l j a 

To S u r f a c e 

To S u r f a c e 

tern. 

I . PROPOSED UORX SU.-C ĴOIT 

See attached drilling program. • 

NOTE: The January 1984 stipulations approved by the State Geologist are conditions of 
this permit. 
This permit is valid only if land use approval is obtained from the county or 
city in which the drilling takes pla(:e', and provided these authoritieRE(^|V£Q . pjt h -
make a determination of compliance with statewide goals. Issuance of this 
permit is not a finding of compliance with the Statewide Planning Goal^PR 2 4 1'*'»*i 
or the acknowledged comprehensive plan. 

OST.OrsaOkOQY 
*wm^v mrnm 

l/\,\'\JL^ IM 'IsmL (U»e •iditicnal sp'cr on levtrtt tidr cf ft 

£ [ U J ^ M V i c e P r e s i d e n t E x p l o r a t i o n A p r i l 1 2 , 1985 

mes L. Moore 
^ i j v - ' c e for iVt^eral u s s ) 

' 4 < 4 ^ L C , . ^ . /^^^,^jyn^^^^t, '^—' TITLE P e t r o l e u m E n g i n e e r - DOGAMI DATE 6-7-RS 

kTmcw or K?fyt:Myi., ir xnti 

a J - i r ^ t i a r « ; i l l r a d b y l i » ( 3 0 O . S . C . 1 0 7 J ) | r e y - j l a t l o n s i 1 0 CTR 3 7 0 . 7 1 , ' e i e r a l C e o t - S e r ^ a l L e . a a Te.-ras arid S t f p u l a t J c n i a n d c t l . e r r e j u j a t o r y s»^ir> 

i t l . rr.a D r i i e i S t a i e a C r i m i n a l Cc-U ( 1 8 O . S . C . 1 0 0 1 ) t u i l e s I t a c r i m i n a l o f f t n a a t o = » i e a v l l l f t l l y f a l a e s t a t e m e n t o r r e p r e s e n t a t i o n t o v - I t ^ y i ' 

Agency o f t h e L ' n i t e d S t . 3 i e a a s t o e-ny c i ^ t t e r w i t h i n I t s J u r i a d i c c l o«i. 

( S e e I n s t r u c t i o n s o n r a v e r s * » i d » } 



CI' 
5 - i » S 7 i w i T E D STATTS czrKy-r^jZHT o r TtfZ J K T T R J O * 

C l D : . f C ) C A L SL' f 'VEt , CD-(SIR-.'ATID« DIVISIOM 

CIOTw;a . -J IX DR7LL1HC PERMIT 

he ' C r o l o ^ i c a l Sur-wey r e q u i r e s t h i s f o r i s o r o t h e r S u p e r v i s o r a p p r o v a d f o r » t o be p r a p a r a d ajid f i l e d l A 
r l f ;e v i t h r e q u i s i t e a c i a c h x n t s wl t>t t>»e S u p e r v i s o r , T>ie S u } ' « r v i a o r a tua l a p p r o v a t h i s p e r - a i l t p r i o r t o 
ny i e a s r « p « r a t i D r \ . 

F o r * A p p r o v a l 

k . T i P r o r WORX: DRILL KTV WTLL I ) REDRILL ( I DEEPEM ( 1 PLUG BACX I I DI RLCTlOKALLT DRILL I ) OTHEJl | I 

D r i l l / C o r e T e m o e r a t u r e G r a < J i e n t C o r e H o l e 

LEASE SL.RIAL HO. 

OR"^4 6 6 9 
I , SURTACI .-AKACCHi SLH | I r » 

W i n e m a N a t i o n a l F o r i 
i . UHIT ACfJXMEXT NA-O 

M a z a m a I ' 
b . WELL TTPE: PHEOUTTICH | ) IKJICTJOW I ) HEAT QCHAXCE I ) OSSIRVATJCM ( j ( U X T t t SUPFLt ( } c r « r « I J 

Temperature Gradient Core Hole 
C. WTU. STATVSi 

KA-a or LESsri/ijrRATOii 
C A L I F O R N I A E N E R G Y C O M P A N Y , I N C , 

7 . t f tLL m ) . 

J . * f T E L » 0 « AJUai 

( 7 0 7 - 5 2 6 - 1 0 0 0 ) 
ADEPJ:SS or LESsuyOPERATOR 

3 3 3 3 M e n d o c i n o A v e n u e , S u i t e 1 0 0 , S a n t a R o s a , CA 9 5 4 0 1 
S . LCCATICW o r WELL 

At .ui-/ac€ 2 5 5 0 ' E a n d 2 8 0 0 * S o f NW C o r n e r , S e c t i o n 15 
A t p r s p e s e d p r o d , t o n s 

i . PERMIT 

-{10 . S E C . T . , « . . . B . » » . 

S e c t i o n 1 5 

T 3 1 S . R7!3E, WM 

11. cojvrrr 
K l a m a t h 

i . DISTAKCL FROM pj-OPOEED LOCA7ICH TO KEAXEST PfOPEHTT OR LEASE LINE 

Approx. 2000' from Unit Boundary 
1 2 . STATE 

O r e o o n 
1 . DlSTAJJCi FR^lH PROPOSED UXATIOK TO K-EAXEST WTLL, D R I L L I K G , C5.-5 'LErED, OK APPLIEO FDR OK TKIS LEASE 

No proposed nor existing geothermal wells. 

i l . AFP-IOX. S T A P . T I N ; E A T E 

J u l y 1 , 1 9 8 5 
] « . ACRES A s s i e s ' ^ ) (WTLL SrxCZHG) 

NA • _ 
i . ORILLINC KEDIA XWD C^iKRACTZRJSTICSt A I R ( ) 

VATER ( ) .HUD ( X FOA« { ) O t h e r { ) 
I S . PROPOSED DEPTK 

«^'-"«>= 4 0 0 0 ' 

TRUE V E K n o O , ! 

' 2 0 . rLEVATIOKS: ESri.HATED XJC f " " ^ t > 6 1 0 0 ' 

RETEREHCE DATUM: CR f){) MAT ( ) D r ( J n I I R7 ( 
. CASINCHEAD FLANCqE t ) DTKER I I 

I . t J r l S T I x ; AJiD/DR P>OPOSED O S I K Z AVD (TJMEXTJHC PRDCRKX ( L i s t e x i s t i n g p r o y j a a f i r » t , f o j l r ^ r d by p r o p o s e d p r o ^ a j a , a/id s e p a r a t e b y a s u f f i c i e n t ep* 
l o c l r a r l v d i s t i n c v i s h t h e r ^ o p r o g r e - m s ) " 

SIZE o r HOLE SIZE o r CASlfC WEIGHT PER FOOT COUPLIHC 
( C o l l a r s I Thraa i5» l 

SETTING DEJTH 

T o o I S o t t o a 

PJAKTITT o r O Z J I I 

• " - t 6 - 7 ' c f 8 - 5 / 8 " c o n d j c t o r p i p e ( o p t i o n a l ) 

7 - 7 / 8 " 

Drill out 

Reduce coi 

5-1/2" 14# BRD ST&C K55 

Surf. 

Surf. 

6-7* 

400' + 

cement plug a:)d resume drilling with 4.87^" OD wire] 

e size as manflated by driljinj conditions 

ine c<3ring sys 

To Surface 

To Surface 

tern. 

I . TRDPOSED WORX S'J>0'JJII 

See attached drilling program. DCmucn PTl n 
NOTE: The January 1984 stipulations approved by the State Geologist are cJnMtlons Jf 
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BEFORE THE GOVERNING BOARD OF THE 

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

STATE OF OREGON 

In .the Matter of the 
Request of California 
Energy Company for the ) ORDER 
Suspension of State 
Geothermal Law as to Federal 
Units Mazama I and II in 

Klamath County 

This matter came before the Board at the request of 

California Energy Company (hereinafter "Cal Energy") pursuant 

to ORS 522.525, seeking to suspend provisions of state 

geothermal law, ORS chapter 522, as to federal geothermal 

units Mazama I and II in Klamath County. 

FINDINGS OF FACT 

1. Effective January 1, 1984, Cal Energy entered 

into two geothermal unit agreements with tlie Bureau of 

Land Management for land in the Winema National Forest, 

Klamath County. The units are known as Mazama Unit I and 

Mazama Unit II and consist of 80,483.49 and 18,682.66 acres 

respectively as shown in Appendix A. The unit agreements 

are part of the record of this proceeding and contain the 

provisions discussed below. 

2. Cal Energy has requested partial or complete sus

pension of the state geothermal laws contained in ORS 522 

for the Mazama I and II units. 

3. Cal Energy has indicated that it encountered problems 

during 1984 because of conflicting state and federal permit 
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requirements related to the drilling of temperature gradient 

wells. 

4. Five permit applications have been submitted for 

wells in the units in 1985, and action must be taken on 

these permit applications by June 7, 1985. 

ULTIMATE FINDINGS AND CONCLUSIONS OF LAW 

1. Under ORS 522.525, the Board has the authority 

to suspend state geothermal laws for federal units Mazama 

I and II because those units are regulated by the United 

States and the unit agreements prevent waste and encourage 

maximum economic development of the resource. 

2. Based upon the policies contained in ORS chapter 

522 and discussed below, the Board finds that a partial 

suspension of state geothermal laws is appropriate in this 

case. 

OPINION AND RATIONALE 

ORS 522.525 provides: 

"Board authority applies to all private, 
municipal, state and federal land in the state 
which is subject to the state's regulatory au
thority. When land subject to federal jurisdiction 
is committed to a unit agreement or cooperative 
agreement the board may suspend the operation 
of this chapter or any provision of this chapter 
if: 

(1) The unit operation is regulated by 
the United States; and 

(2) The unit agreement prevents waste and 
encourages maximum economic development of the 
resource." 

The conditions for suspension are met in this case. 
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The land in question is committed to federal unit agreements 

and is regulated by the U.S. Bureau of Land Management. 

Furthermore, the unit agreements serve to prevent waste 

and encourage maximum economic development. The agreements 

require submittal and approval of a plan of operation that 

would conserve the resource (Art. XI, § 11.3), and they 

also authorize the federal government to alter the rate 

of prospecting, development, and production. (Art. X, 

§ 10.5). In addition, the unit agreements impose requirements 

on the operator for diligent exploration in accordance 

with agreed upon schedules. (Art. XI, § 11.4(c)). 

Once the conditions of ORS 522.525 are met, the Board 

acquires broad discretion to determine what state require

ments should be suspended. In the exercise of this dis

cretion, the Board believes it is appropriate to look to 

the general legislative policies contained in ORS chapter 

522. Such policies are expressed primarily in ORS 522.015 

as follows: 

"(1) The Legislative Assembly hereby finds 
and declares that: 

"(a) The people of the State of Oregon 
have a direct and primary interest in the de
velopment of geothermal resources situated in 
this state. 

"(b) The State of Oregon, through the State 
Department of Geology and Mineral Industries, 
shall control the drilling, redrilling and deepen
ing of wells for the discovery and production 
of geothermal resources so that such wells will 
be constructed, operated, maintained and abandoned 
in the manner necessary to safeguard the life. 
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health, property and welfare of the people of 
this state, to safeguard the air, water and other 
natural resources of this state, and to encourage 
the maximum economic recovery of geothermal re
sources therefrom. 

"(2) It is the policy of the Legislative 
Assembly that this chapter be administered: 

"(a) To prevent damage to and waste of 
geothermal resources; 

"(b) To prevent interference with or damage 
to waters used or to be used for beneficial purposes 
that may result from improper drilling, operation, 
maintenance or abandonment of geothermal or prospect 
wells; 

"(c) To supervise the drilling, operation, 
maintenance and abandonment of geothermal or 
prospect wells in a manner permitting the operator 
to utilize all methods known to the industry 
for the purpose of increasing the ultimate economic 
recovery of geothermal resources, that are suitable, 
and consistent with protection of the air, water 
and other natural resources of the state; and 

"(d) To provide for the development, management 
and production of geothermal resources in a manner 
that minimizes state involvement, enhances resource 
recovery, prevents waste, maximizes economic 
development and protects correlative rights of 
the resource owners." 

These policies call for a balance between minimizing state 

involvement in geothermal development and assuring the 

state's interests in development activities that are safe, 

economically efficient and fair, and environmentally sound. 

The Board believes that a number of these policies 

would be best met by generally retaining the requirements 

of state law: 

(1) The state permit process provides an important 

opportunity for state agencies, including the Department 

of Environmental Quality and the Water Resources Department, 
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to review and comment upon proposed geothermal activities. 

Review by these agencies will help assure that the activities 

are consistent with protection of the air, water and other 

natural resources of the state. 

(2) The state should retain basic legal authority 

and jurisdiction to take legal action against any improper 

geothermal development activities. The Board has broad 

authority to enjoin and seek penalties. ORS 522.810, 522.990, 

In some cases, the state may be able to ensure more efficient 

and effective enforcement than could the federal government. 

(3) With some possible limited exceptions, requirements 

of state geothermal law are consistent with federal require

ments and will not subject the permit applicant to undue 

time delays or additional administrative costs. 

Therefore, with two exceptions, the Board concludes 

that the provisions of ORS chapter 522 should not be sus

pended. The two exceptions are for the state provisions 

relating to expiration of permits and the disclosure of 

records. Cal Energy has objected to these provisions in 

particular, and application of these provisions does not 

appear necessary to assure compliance with the general 

policies of the state geothermal law. 

ORDER 

IT IS THEREFORE ORDERED that: 

1. This order shall apply to all wells, except for 

reinjection wells, permitted in 1985 by the Department 
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of Geology and Mineral Industries in federal units Mazama 

I and II, Klamath County, as defined by the Bureau of Land 

Management at the time of this order. This order shall 

become a condition of all 1985 permits issued for such 

wells. 

2. All provisions of ORS chapter 522 and OAR chapter 

332, division 20, which are not specifically suspended 

below remain in full force and effect. 

3. The following statute and rule provisions relating 

to expiration of permits are suspended subject to the terms 

and limitations set forth below: 

"A drilling, redrilling, or deepening oper
ation must begin within 180 days after the date 
of permit issuance or the permit shall expire. 
However, the State Geologist may extend the permit 
for a reasonable period not to exceed 180 days 
beyond the initial 180-day period." ORS 522.135(5). 

"Drilling, redrilling, deepening, or altering 
casing operations must commence within 180 days 
from the date of issuance of the permit or such 
permit shall become invalid. The permit may 
be extended by the State Geologist for a maximum 
of an additional 180 days upon receipt of written 
request from the permittee before the expiration 
date giving reasons for an extension." OAR 632-20-
030(4). 

The suspension of these provisions will be valid for 

a period of one year from the date of issuance of permits 

in the affected units. The suspension may be extended 

for an additional year by the State Geologist upon receipt 

of a written request from the permittee giving satisfactory 

reasons for an extension. 
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4. The provision of ORS 522.365(2) exempting certain 

records from disclosure "[f]or a period of four years" is 

suspended. The parallel provision of OAR 632-20-060(7) 

is similarly suspended. The purpose of these suspensions 

is to make pertinent trade secret records exempt from dis

closure for the duration of this order. 

5. The Board, on its own motion or the motion of 

any person affected by this order, may reconsider and change 

the terms and conditions of this order. 

6. This order will automatically terminate with respect 

to the Mazama I or Mazama II unit eight years from the 

date of the order or upon termination of the respective 

unit agreement, whichever is sooner. 

DATED: June ^ j K , 1985. 

BY ORDER OF THE GOVERNING BOARD 

ri^V. -. 1 .^ TV ti— -. ̂ ^..1 r. ^ n C T 
By 

Donald A. Haagensen 
Chairman 
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aECEIVED 

Department of Geology and Mineral Industries SEP 21985 
ADMINISTRATIVE OFFICE GE.C.L 
910 STATE OFFICE BLDG., 1400 SW 5th AVE., PORTLAND, OR 97201-5528 PHONE (503) 229-5580 

Augus t 2 7 , 1986 

Mr. James Moore 
California Energy Company 
3333 Mendocino Avenue 
Santa Rosa, CA 95401 

Dear Mr. Moore: 

Thank you for your letter of July 30, 1986 regarding procedures 
by which we will receive core and cutting samples from your Oregon 
geothermal wells. 

In the rotary drilled portion of the holes to a depth of about 
550 ft, samples at 30 ft intervals should be taken, washed, dried, 
labeled and packaged for DOGAMI. 

The cored portion of the holes will be described and the 
descriptions sent to DOGAMI. From this lithologic log, DOGAMI will 
select intervals to be Scimpled for the permanent repository. Cal 
Energy will sample these intervals (6-inch samples) and forward to 
DOGAMI. 

We appreciate your offer to submit a copy of the photographic 
record of the core and a copy of the DOE Agreement for our reference. 

In addition to the items noted above, it will, of course, be 
necessary for California Energy to submit temperature logs and other 
data as required by the Oregon geothermal law and administration rules 
(enclosed). 

On matters of a regulatory nature, please work with myself or Dan 
Wermiel as you have in the past. If DOGAMI is involved with any of 
your wells on a research basis, you will be working with George Priest 
and his staff. We try to keep the regulatory and research functions 
in DOGAMI separate to avoid any accidental breach of confidentiality 
of data. 

We look forward to continuing cooperation with your and your 
colleagues. 

Sincerely, ^ JLITI 

Dennis L. Olmstead . 
Petroleum Engineer A^O • 

DLO:ak 

Enclosure 
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632-20-158 Well-Head Equipment 
632-20-159 Monitoring Re-Injection 
632-20-160 Appeals From Board Actions 
632-20-165 Judicial Review of Board Actions 
632.30-170 Environmental Protection 

GeothenMri BiowOnt 
Prevcadon 

632-20-175 Blow-Out Prevention. Geothermal Wdls 
632-20.180 Blow4>jt Prevention Rules for Prospect Wells 
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DIVISION 1 

PROCEDURAL RULES 

Notice of Rule Making 
632-01-000 In addition to other hearing and riotice of rule 

making requirements, the Department will furnish notice of its 
intended agency action, depending on the sphere of interest, to 
interested parties named on a list maintained, with periodic 
revision, by the State Geologist. 

SUrt. AuUi.: ORS Ch. 183 & 520 
Hist. GMI 9. f. & ef. 12-13-76: CMI 1-1982. f. & ef, 6-25-82 

Model Rules of Procedure 
632-01-005 Pursuant to the provisions of ORS 183.341. the 

Department of Geology and Mineral Industries adopts the 
Attorney General's Model Rules of Procedure under the 
Administrative Procedure Act effective September 26. 1983. 

Stat. Audi.: ORSCh. 183 
Hist: GMI 6. f. 12-21-73, ef. 1-11-74; GMI 9. f. & ef. 12-13-76: 

GMI 2-1981. f. & ef. 12-30-81: GMI 2-1984, f. & ef. 
2-22-84 

[ED. NOTE: The full (ex( of the Attorney General's Model Rules 
of Procedure is uvailable from the office of the Attorney General or the 
Department of Geology <tnd Mineral Industries. | 

I - Div I (April. 1984) 



OREGON ADMINISTRATIVE RULES 
CHAPTER 632, DIVISION 20 — DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

DIVISION 20 

GEOTHERMAL REGULATIONS 

Jurisdiction and Authority 
632-20-005 (1) The 1971 Geothennal Resources Act 

authorized the Department of Geology and Mineral Industries 
to control the drilling, redrilling, and deepening of wells for the 
discovery and production of geothermal resources so that such 
wells will be constructed, operated, maintained, and aban
doned in the nuanner necessary to safeguard the life, health, 
property, and welfare of the people of this state and to 
encourage the maximum economic recovery of geothennal 
resources therefrom. The Act also gives the Department 
responsibility for regulating re-injection of geothennal fluids 
into underground reservoirs within prescribed limits of ORS 
522.019(2) in a manner which will not be detrimental to 
beneficial use of waters of the state. 

(2) The Governing B(}ard of the Department shall: 
(a) Administer and enforce the provisions of the Geother

mal Resources Act; and 
(b) In accordance with the applicable provisions of ORS 

Chapter 183, adopt rules and regulations and issue orders that 
it may deem necessary in carrying out the provisions of the 
Geothennal Resources act. 

(3) The permittee shall in addition to complying with the 
1971 Geothermal Act and these regulations comply with 
applicable laws and regulations of the Water Resources 
Ciepartment, Department of Environmental Quality, and any 
other agency having jurisdiction and control in the field of 
natural resources within the State of Oregon. 

SUt. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. &. cf. 10-2-80 

Definitions 
632-204)10 (1) "Abandoiunent" shall mean the condition 

of a well when it is permanently plugged to the satisfaction of 
the State Geologist. 

(2) "Artesian" means the response of water or fluid under 
natural pressure whereby it rises above the level where it was 
originally encountered. 

(3) "Blow-Out" means a sudden or violent uncontrolled 
^escape of fluids, such as from a drilling well when high 
formation pressure is encountered. 

(4) "Board" means governing board of the State Depart
ment of Geology and Mineral Industries. 

(5) "By-Products" means any mineral or minerals, 
exclusive of helium or oil, hydrocarbon gas, or other hydrocar
bon substances, which are found in solution or in association 
with geothermal resources and which have a value of less than 
75 percent of the value of the geothermal resource or are not, 
because of quantity, quality, or technical difficulties in 
extraction an(j production, of sufficient value to warrant 
extraction and production by themselves. 

(6) "Completed geothermal well" means a well with a 
bottom hole temperature of at least 250° F. that is constructed 
according to ORS 522.005 to 522.990 and OAR 632-204)05 to 
632-20-180, and which is capable of prcxlucing geothermal 
resources. 

(7) "Contamination" means any alteration of the physical, 
chemical, or biological properties of surface or groundwaters 
of the state; such alteration may not prevent the beneficial use 
of such waters. 

(8) "Department" means the State Department of Geology 
and Mineral Industries. 

(9) "Fresh water" means water which is used or could be 
used for irrigation or domestic purposes. 

(10) "Geothermal Area" means any parcel of land that is, 
or resonably appears to be underlaid by Geothennal Re
sources. 

(11) "Geothennal Reinjection Well" means any well or 
converted well constructed to dispose of geothertnal fluids 
derived from geothermal resources into an underground 
reservoir. 

(12) "Geothermal Resources" means the natural heat of 
the earth, the energy, in whatever form, below the surface of 
the earth present in, resulting from, or created by, or which 
may be extracted from, the natural heat, and all minerals in 
solution or other products obtained from naturally heated 
fluids, brines, associated gases, and steam, in whatever form, 
found below the surface of the earth, exclusive of helium or of 
oil. hydrocarbon gas or other hydrocarbon substances, but 
including, specifically: 

(a) All products of geothennal processes, embracing 
indigenous steam, hot water, and hot brines; 

(b) Steam and other gases, hot water, and hot brines 
resulting from water, g»s or other fluids artificially introduced 
into geothermal formations; 

(c) Heat or other associated energy found in geothennal 
formations; and 

(d) Any by-product derived from them. 
(13) "Geothermal well" includes any well drilled to 

explore for and produce geothermal resources from any depth, 
any geothermal reinjection well as defined in section (10) of 
this rule, and any temperature gradient or geophysical test well 
deeper than 2,000 feet. 

(14) ' 'Operator' ' means the person: 
(a) Who possesses the legal right to drill a geothermal well; 
(b) Who has obtained a drilling permit pursuant to ORS 

522.135; or 
(c) Who possesses the legal right to operate a completed 

geothennal well as described by ORS 522.185. 
(15) ' 'Owner" means the person who has the right to drill 

geothermal wells and/or prospect wells, or to appropriate the 
production from a completed geothermal well, either for 
himself or for himself and others. 

(16) "Permittee" means owner or operator. 
(17) "Person" means any individual, corporation, 

company, association of individuals, joint venture, partner
ship, receiver, trustee, guardian, executor, administrator, or 
personal representative that is the subject of legal rights and 
duties under these regulations. 

(18) "Pollution" means contamination or other alteration 
of the physical, chemical, or biological properties of any 
waters of the state, including change in temperature, taste, 
color, turbidity, silt, or cxlor of the waters, or such radioactive 
or other substance into any waters of the state which either by 
itself or in connection with any other substance present, will or 
can reasonably be expected to create a public nuisance or 
render such waters harmful, detrimental, or injurious to public 
health, safety, or welfare, or to domestic, commercial, 
industrial, agricultural, recreational, or other legitimate 
beneficial uses or to livestock, wildlife, fish or other aquatic 
life, or the habitat thereof. 

(19) "Prospect Well" includes any well drilled as a 
geophysical test well, core drilling, or temperature gradient test 
well, less than 2,(X)0 feet in depth, and (Irilled in prospecting 
for geothermal resources. "Prospect Well" does not include a 
geothennal well as defined in section (12) of this rule. 

(20) "Reservoir" means an aquifer or combination of 
aquifers or zones containing a common geothermal or ground
water resource. 

(21) "Royalty Interest" means a right or interest in 
geothermal resources produced from land or in the proceeds of 
the first sale of those resources. 

(22) "State Geologist" (neans the director of the Depart-

1 - Div. 20 (May, 1984) 
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ment of Geology and Mineral Industries. 
(23) "Unit agreement" means an agreement or plan of 

development and operation under the provisions of ORS 
308.370, 522.015, 522.405 to 522.545, 522.815, 522.990 and this 
Division of OAR 632 for the production and/or use of geother
mal resources in separately owned interests as a single 
consolidated unit and which provides for the allocation of costs 
and benefits. 

(24) "Unit operator" means the person designated in the 
unit agreement to manage and conduct the unit agreement. 

(25) "Waste" means any physical waste, deleterious 
effects on surface and groundwater, including but not limited 
to underground waste resulting from the inefficient, excessive 
or improper use or dissipation of reservoir energy or resulting 
from the location, spacing, drilling, equipping, operation, or 
production of a geothermal resource well or prospect well in 
such manner that reduces or tends to reduce the ultimate 
economic recovery of the geothermal resources within a 
reservoir; and surface waste resulting from the location, 
spacing, drilling, equipping, operation, or production of a 
geothermal resource well or prospect well in such a manner 
that causes or tends to cause the unnecessary or excessive 
surface loss or destruction of geothermal resources released 
from the reservoir. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4. f. 7-20-72, ef; 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983, f. & ef. 9^30-83 

Inspection and Supervision 
632-20-015 The State Geologist or his representive shall 

inspect and supervise geothermal operations for the purpose of 
nforciiig compliance with the rules, regulations, and orders 
romulgated by the Board. 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & cf. 10-2-80 

General Rules 
632-20-020 General rules shall be statewide in application 

unless otherwise specifically stated and applicable to all lands 
within the jurisdiction of the State of Oregon. 

Stat. Autli.: ORS Ch. 
Kst: GMI 4, f. 7-20-72, ef. 8-1 -72 

Supremacy of Special Rules 
632-20-025 Special rules will be issued when required and 

shall prevail as against general rules if in conflict therewith. 
Slat. Auth.: ORS Ch. 
Hist: GMI 4. f. 7-20-72, ef. 8-1-72 

Application and Permit to DriO, Redrill, Deepen, or Alter Casing 
632.20-030 (1) The owner, or operator of any geothermal 

well or prospect well before commencing the drilling, redrill
ing, deepening, or altering of casing of any geothermal well or 
prospect well shall file with the State Geologist or representa
tive a written application for permit to drill, redrill, deepen, or 
alter casing accompanied by a fee of $100 for each geothermal 
well or program of prospect wells. The application shall 
contain the following: 

(a) The location(s) and ground elevation(s) of the proposed 
well(s). The location shall include the township, range, and 
section, together with the footage measurement from a section 
or quarter section comer. For prospect wells, a map may 
replace the footage measurements; 

(b) The number or other designation, approved by the 
cate Geologist, by which the well(s) shall be known; 

(c) The proposed geologic objectives and proposed well 
depth(s); 

(d) Such other pertinent data as the State Geologist may 
require on forms supplied by the Department or in other form 
acceptable to the State Geologist. The information on the 
permit application shall be non-confidential, with the exception 
of Prospect Well locations. 

(2) Circulation of the application to drill shall be in 
accordance with ORS 522.125(1). 

(3) Upon receipt of the application, the fee, the bond 
required under rule 632-20-035, and after the comment period 
provided for by ORS 522.125, the State Geologist or represen
tative will make a determination eind issue such person a 
permit to drill, unless the drilling of the geotherma] well or 
prospect well is contrary to law, rule, or order of the Board. 
The drilling, redrilling, deepening, or altering of casing of a 
geotherma] weir or prospect well is prohibited until a permit is 
obtained. If the permit is disallowed, the State Geologist or 
representative will immediately notify the person in writing 
giving the reasons therefor. 

(4) Drilling, redrilling, deepening or altering casing 
operations must conunence within 180 days from the date of 
issuance of the permit or such permit shall become invalid. The 
permit may be extended by the State Geologist for a maximum 
of an additional 180 days upon receipt of written request from 
the permittee before the expiration date giving reasons for an 
extension. 

(5) The issuance of a permit is not a finding of compliance 
with the Statewide banning Goals (ORS 197.225) or the 
acknowledged comprehensive plan. The applicant must receive 
a land use approvsU from the affected local government. That 
approval may or may not include a determination that the 
proposed action is in compliance with the Statewide Planning 
Goals. 

(6) After completion, suspension, or abandonment of any 
well, the provisions of this section shall also apply to the 
deepening, redrilling, or altering casing of the well. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80: 

GMI 1-1983, f. & ef. 9-3083; GMI 1-1984, f. & ef. 1-23-84 

Drilling Bond 
632-20-035 (1) Every person who engages in the drilling, 

redrilling, deepening, or altering casing of any geothermal well 
shall file with the State Geologist an indemnity bond in the sum 
of $10,000 for each well drilled, redrilled, deepened, or altered, 
or a $50,000 blanket bond for the drilling, redrilling, deepening, 
or altering of one or more geothermal wells. The bond shall be 
filed with the State Geologist at the time of the filing of an 
application to drill, redrill, deepen, or alter as under rule 
632-204)30. The bond shall be executed by such person, as 
principal, and by a surety company authorized to do business 
in the State of dregon, as surety, conditioned upon the faithful 
compliance by the principal with the rules and orders of this 
chapter. 

(2) Every person who engages in the drilling of any 
prospect well shall file with the State Geologist an indemnity 
bond of not less than $5,000 for each prospect well or a blanket 
bond in the amount of $25,000 for all prospect wells to be 
drilled by the applicant. 

(3) Any bond submitted as required by this section may, 
with the consent of the Board, be terminated and canceled and 
the surety relieved of all obligations thereunder. However, the 
Board shall not consent to termination and cancellation of any 
bond until the well or wells covered by such bond have been 
properly abandoned. 

Stat. Audi.: ORSCh. 522 
Hist: GMI 4. f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983, f. &ef. 9-30-83 

(May, 1984) 2-Div. 20 
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Assignment, Transfers of Ownership 
632-20-040 The owner or operator of an existing and/or 

proposed geothermal or prospect well shall notify the State 
Geologist in writing in such form as the State Geologist may 
direct, of the sale, assignment, transfer, conveyance, or 
exchange of such well cmd/or a change in the lessor of the land 
upon which such well is situated within five days thereof. Each 
such notice shall contain the following: 

(1) The name and address of the person to whom such well 
or mineral rights was sold, assigned, transferred, conveyed, or 
exchanged. 

(2) The name and location of such well. 
(3) The date of such sale, assignment, transfer, convey

ance, or exchange. 
Stat. Audi.: ORS Ch. 
Hist: GMI 4. f. 7-20-72, ef. 8-1-72; GMI 1-1983, f. & ef, 9-30-83 

Notice of Change in Ownersliip 
632-20-045 Every person who acquires the ownership or 

the right of operation of a well or proposed well as described 
by rule 632-20-040 shall within five days after acquiring such 
well or proposed well, notify the State Geologist or representa
tive in writing of the newly acquired ownership or right of 
operation. Each notice shall contain the following: 

(1) The name and address of the person from whom the 
well or proposed well was acquired. 

(2) The name and location of such well. 
(3) The date of such acquisition. 
Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72. ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983. f.&ef. 9-30-83 

Cancellation of Bond 
632-204)50 [GMI 4, f. 7-20-72, ef. 8-1-72; 

GMI 4-1980, f. & ef. 10-2-80; 
Repealed by GMI 1-1983, f. & ef. 9-30-83] 

Proper Completion and Abandonment 
632-20-055 (1) A geothermal well or prospect well is 

properly completed for the purposes of this chapter when it is 
demonstrated that the well is capable of production and the 
person engaged in drilling, redrilling, deepening, or altering 
casing of such well has shown to the satisfaction of the State 
Geologist that both the manner of drilling, redrilling, deepening 
or altering casing of the well and the manner of producing 
geothermal resources therefrom are satisfactory. 

(2) A well shall be considered properly abandoned, for the 
purpose of this chapter, when the conditions of ORS 522.005 to 
522.990 and these rules are fulfilled and the person drilling, 
redrilling, deep>ening or altering casing of such well has shown 
to the satisfaction of the State Geologist that all proper steps 
have t)een taken to protect groundwater and surface water 
from pollution resulting from the abandoned well and to 
prevent the escape of all fluids to the surface. 

(3) Proper completion and abandorunent shall be condi
tioned also upon adequate protection of the environment and 
of aesthethic qualities of the surface in the area of operation. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980. f. & ef. 10-2-80; 

GMI 1-1983, f. & ef. 9-3aS3 

Well Records, Confidentiality 
632-204)60 (1) The owner or operator of any geothermal 

well shall keep, or cause to be kept, a careful and accurate log, 
core record, representative samples of drill cuttings and cores, 
if cores are taken, and history of the drilling of the well. In the 
case of prospect wells, a log shall be kept describing the type 
of rock penetrated and depths of water-bearing formations. 

Copies of prospect well logs may be made available to the 
State Water Resources Department. 

(2) The log refened to in section (1) of this rule for 
geotherma] wells shall show the character and depth of each 
formation encountered in the drilling of the well; the amoiint, 
size, and weight of casing used; the size, type, and depths of 
perforations; and the location, depth, and temperature of 
water-bearing strata, including the temperature, chemical 
composition, and other chemical and physical characteristics 
of fluid encountered from time to time, so far as determined. 

(3) The core referred to in section (1) of this rule for 
geothermal wells shall show the depth, character, and fluid 
content of cores obtained, so far as determined from the study 
and analysis thereof. 

(4) The history referred to in section (I) of this rule for 
geothermal wells shall show the location and amount of 
sidetracked casings, tools, or other material; type and depth of 
bore hole, surveys made; the depth and quantity of cement in 
cement plugs; the shots of dynamite or other explosives used; 
the results of production and other tests during drilling 
operations and completion data. 

(5) The log refened to in sections (1) and (2) of this rule for 
geothermal wells and prospect wells shall be kept at the 
drill-site or local office of the owner or operator and, together 
with the tour reports of the owner oroperator, shall be subject, 
during business hours, to inspection by the State Geologist or 
representative. 

(6) Upon the completion, abandonment, or suspension of 
operations of a geotherma] well, a copy of the lithologic log, 
core record, borehole surveys, representative samples of drill 
cuttings and cores, if any cores were taken, and history shall 
be filed with the State Department of Geology and Mineral 
Industries within 60 days after such completion, abandonment, 
or suspension. For prospect wells, a copy of the history, 
lithologic log, and well location shall be filed as above. 

(7) For a peritxl of four years from the date of completion, 
abandonment, or suspension, the State Geologist shall keep 
such logs and records confidential and shall not permit public 
inspection of such records. 

Stat. Audi.: ORSCh. 522 
Mst: GMI 4, f, 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983, f.&ef, 9-30-83; GMI 1-1984, f, &ef. 1-23-84 

Sundry Applications and Reports 
632-2(M)65 (1) A written application for a permit to do 

work or to change plans previously approved must be filed 
with the State Geologist unless otherwise directed, and must be 
approved by him before work is begun. Approval or denial 
must be given within 15 days by the State Geologist. If, in case 
of emergency, an application is submitted orally or by wire, 
and approval is obtained, the transaction shall be confirmed in 
writing, A subsequent report of the work performed must also 
be filed with the State Geologist. 

(2) Before the repairing or performance of work to 
permanently alter the casing of a well, an application setting 
forth in detail the proposed work must be filed with, and 
approved by, the State Geologist, A detailed report of the work 
accomplished and the methods employed, including ail dates 
and the results of such work must be filed within 60 days after 
completion of the work. 

Stat. Audi.: ORS Ch, 522 
Wst: GMI 4. f, 7-20-72. ef, 8-1-72; GMI 4-1980, f, & ef. 10-2-80; 

GMI 1-1983, f, & ef. 9-30-«3 

Well Designations 
632-204)70 Every person drilling any well for geothermal 

resources or operating, owning, or controlling or in possession 
of any well drilled for geothermal resources, shall paint or 

3 - Div, 20 (May. 1984) 
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stencil and post and keep posted in a conspicuous place near 
the well, the name of the person drilling, operating, owning, or 
controlling the well, the name of the lease, the number of the 
well, and the number of the permit for the well, together with 
the Section, Township, and Range. 

StatL Auth.: ORS Ch, 
Hist: GMI 4, f, 7-20-72, ef, 8-1-72 

FDIng of Records Confidential Period 
632-204)75 [GMI 4, f. 7-20-72, ef. 8-1-72; 

GMI 4-1980, f. & ef. 10-2-80; 
Repealed by GMI 1-1983, f. & ef. 9 - 3 0 « ] 

Inspection of Records 
632-20-080 Each owner, operator or designated agent of 

any geothermal well shall file with the State Geologist a copy 
of the lithologic log, bore hole surveys, history and core 
record, or any portion thereof, or the driller's log in the case of 
a prospect well, at any time after commencement of the work 
of drilling any geothermal well or prospect well upon the 
written request of the State Geologist or representative. The 
request shall be signed by the State Geologist and served such 
owner, operator or agent either personally or by mailing a copy 
of the request by registered mail to the last-known post-office 
address of such owner, operator, or agent, 

Stat. Audi.: ORS Ch, 522 
Mst: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f, & ef. 10-2-80; 

GMI 1-1983. f, A ef. 9-30-83 

''low-Out Prevention 
632-204)85 [GMI 4, f. 7-20-72. ef, 8-1-72; 

Repealed by GMI 4-1980, f. & ef. 10-2-80] 

Noise Abatement 
632-204190 The lessee shall minitnize noise when conduct

ing air drilling operations or when the well is allowed to 
produce while drilling or drilling is conducted. Welfare of the 
operating personnel and the public must not be affected as a 
consequence of the noise created by the expanding gases. The 
method and degree of noise abatement shall be as approved by 
the State Geologist and shall comply with the regulations and 
standards pertaining thereto adopted by the Oregon Depart
ment of Environmental (Quality. 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef, 8-1-72; GMI 4-1980, f, & ef. 10-2-80 

Casing Requirements 
632-2IM)95 (I) The owner or operator of any geothermal 

well or prospect well shall property case such well with 
adequate grade casing and cement such casing where necessary 
to provide adequate anchor for blow-out preventers. Design of 
casings shall take into account stress imposed by the maximum 
expected temperature and the physical effects of produced 
fluids and gases on casing durability. Surface casing for any 
well with a proposed depth of more than 500 feet shall be set at 
a depth of at least 10% of the proposed total depth of the well, 
or at least 25 feet into consolidated, competent rock, whichev
er is deeper, unless otherwise approved by the State Geologist. 

(2) The owner or operator of any such well shall shut out 
pollution from strata containing water used for irrigation or 
domestic purposes and from surface water used for such 
"urposes. The operator of any well drilled for geothermal 

ources which penetrates a usable fresh water aquifer shall 
.' required to set casing or tubing through this formation and 

cement such casing or tubing from bottom to top unless the 
State Geologist approves a different program. 

(3) Casing and casing seals used for prospect wells, where 
the temperature of groundwater does not exceed 250°F., shall 
comply with the general standards for the construction and 
maintenance of water wells set by the State Water Resources 
Department, 

(4) Each fluid bearing zone above the producing horizon in 
a geothermal resources well shall be cased and sealed off to 
prevent effectively the migration of formation fluids to other 
areas. Such casing and sealing off shall be effected and tested 
in such manner and by such methods and means as may be 
prescribed by the State Geologist. 

(5) Cements used in cementing casing and sealing forma
tions shall be of grade and type best suited for expected 
reservoir temperature, formation water chemistry and bonding 
properties. Cements acceptable for use in high temperature 
holes include Modified Type A or G, Alumina Silica Flour, 
Phosphate Bonded Glass or other equivalent high temperature 
design cement. 

Stat. Audi.: ORS Ch, 522 
Hist: GMI 4, f, 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983. f. & ef, 9-30-83 

Removal of Casings 
632-20-100 No person shall remove a casing, or any part 

thereof, from any geothermal well or prospect well without 
applying in advance and obtaining approval in writing from the 
State Geologist or representative, 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef, 8-1-72; GMI 4-1980, f, & ef, 10-2-80; 

GMI 1-1983, f, & ef. 9-3043 

Directional Drilling 
632-20-105 (1) The maximum point at which a well 

penetrates the producing formation shall not unreasonably 
vary from the vertical drawn from the center of the hole at the 
surface. Deviation is permitted without special permission for 
short distances to straighten the hole, sidetrack junk or correct 
other mechanical difficulties. 

(2) Except for the purposes of straightening the hole, 
sidetracking junk, or conecting mechanical difficulties as 
provided in this nile, no well shall be intentionally deviated 
from the vertical unless tlie operator thereof shall first file 
application and obtain a permit from the State Geologist. If 
drilling is in progress, the operator must notify the State 
Geologist immediately of the deviation of the hole or his 
intention to deviate the hole. When an operator follows this 
procedure, he must file an application as soon as practicable. 

Stat. Audi.: ORS Ch, 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef, 10-2-80 

Serving Orders 
632-20-110 Whenever the State Geologist or representative 

gives any written direction concerning the drilling, testing, or 
other operations conducted with respect to any geothermal 
well or prospect well drilled, in the process of being drilled, 
redrilled, deepened, altered, or in the process of being 
abandoned, and the operator, owner, or designated agent of 
either, serves written notice, either personally or by mail, 
addressed to the State Geologist or representative, requesting 
that a definite order be made upon such subject, the State 
Geologist or representative shall, within a reasonable time after 
receipt of the notice, deliver a final written order on the 
subject matter. Any such final written order of the State 
Geologist may be appealed to the Board and further redress 
may be sought in the manner provided in ORS Chapter 183 for 
appeals from final orders in contested cases. 
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Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef, 8-1-72; GMI 4-1980, f, A et. 10-2-80; 

GMI 1-1983, f. & ef. 9-30-83 

Measurement of Geothermal Resources 
632-20-115 The lessee shall measure or gauge all prod

uction from each well in accordance with methods approved by 
the State Geologist or may arrange with the State Geologist for 
other acceptable methods of measuring and recording prod
uction. The quantity and quality of all production shall be 
determined in accordance with the standard practices, 
procedures, and specifications generally used in industry, 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. &. et. 10-2-80 

Production Repoirts 
632-20-120 The owner or operator of any well producing 

geothermal resources shall file with the State Geologist before 
the 20th day of each month a statement of the geothermal 
resources production from such well during the preceding 
calendar month. Such report shall be submitted on such forms 
and in such manner as may be prescribed by the State Geolo
gist. 

Stat. Audi.: ORSCh. 522 
Hist: GMI 4, f, 7-20-72, ef, 8-1-72; GMI 4-1980, f. & et. 10-2-80 

Abandonment 
632-20-125 (1) Notice of Intention, Protection of water and 

geothermal resources: 
(a) Before any operation is commenced to abandon any 

geothermal well, the owner or operator of such well shall apply 
to the State Geologist or representative for a permit to 
abandon the well, giving the condition of the well and the 
proposed method of abandonment; 

(b) The owner or operator shall notify the State Geologist 
or representative at least 24 hours before the proposed date for 
the commencement of abandonment operations. Notification 
may be made by phone, but must be followed by written 
application. The State Geologist or representative shail either 
approve or deny the application within 10 days. A representa
tive of the department may be present during any abandonment 
operation, smd shall approve the procedure if found to be 
satisfactory; 

(c) The owner or operator of such well stiall furnish the 
State Geologist or representative any additional information 
that may be requested regarding the condition of the well and 
the proposed method of abandonment, at any time between the 
filing of the notice of intention to abandon the well and the 
completion of abandonment, 

(2) Geothermal resource, environment, and water 
resources to be protected: 

(a) Before any well or any prcxiucing horizon encountered 
therein shall be abandoned, the owner or operator shall use 
such means, methods, and procedure as may be necessary to 
prevent water from entering any geothermal resources bearing 
formation, and to protect any underground or surface water 
that is suitable for (domestic or im'^tion purposes from waste, 
downward drainage, harmful infiltration, and addition of 
deleterious substances, 

(b) Prior to granting approval for final abandonment of any 
well drilled for geothermal resources, the State Geologist shal) 
determine that the site be restored to as near its original state 
as possible, 

(3) Suspension, Unlawful Abandonment, Removal of 
Equipment: 

(a) The Board may authorize a pennittee to suspend 
operations or remove equipment from a well for the period 
stated in the Board's written authorization, given upon written 

application of the permittee and his or its affidavit showing 
good cause. The period of suspension (nay be extended by the 
Board, upon written application made before expiration of the 
previously authorized suspension, accompanied by affidavit of 
the pennittee showing good cause for granting (^ such 
extension. 

(b) After operations on or at a well have been suspended 
with the approval of the Board pursuant to subsection (a) of 
this section, if operations are not resumed within six months 
from the date specified in such approval of suspension, an 
intention to abandon and unlawful abandonment shall be 
presumed unless the pennittee has obtained from the Board an 
extension of time of such suspension, upon his or its written 
application and affidavit showing good cause for the granting 
of such extension. 

(c) Whenever operations on or at any well shall have been 
suspended for a period of six months without compliance with 
these regulations, the well shall be presumed unlawfully 
abandoned. 

(d) A well shall be deemed unlawfully abandoned if, 
without notice given to the Board as required by these rules, 
any drilling or producing equipment is removed. 

(e) Any unlawful abandonment under these regulations 
shall be declared by the Board and such declaration of 
unlawful abandonment shall be entered in the Board minutes 
and written notice thereof delivered by registered tnail both to 
such permittee at the last known post office address as 
disclosed by the records of the Board, to the registered agent 
of the pennittee, if any, and to the permittee's surety; and the 
Board may thereafter proceed against the permittee and 
jjermittee's surety. 

(f) All wells abandoned or declared abandoned as herein 
provided shall be plugged as required by law and by these 
regulations. 

(4) Rugging Methods and Procedure, Geothermal Wells: 
(a) The well shall be filled with mud-laden fluid from 

bottom to top consisting of mud weighing 9,0 pounds per gallon 
of not less than 36 viscosity (API Full Funnel Method), with 
the exception of intervals required to be plugged with cement. 
Other fluids may be used upon approval of the State Geologist; 

(b) At the top of each producing formation, or fluid zone 
at greater than hydrostatic pressure, a cement plug shall be 
placed which extends either from the bottom of the well or 
from a point 50 feet below the top of each such producing 
formation or zone to a point at least 50 feet above each 
producing formation or zone; 

(c) If a well is uncased through a freshwater zone, a 
cement plug shall extend from 50 feet below the bottom of the 
water-bearing zone to at least 50 feet above the water zone; 

(d) If the surface string of casing is set below the deepest 
freshwater-bearing formation, and the well is uncased below 
this point, a cement plug shall be placed in the well extending 
from a point at least 50 feet below the base of the surface 
casing and 50 feet into the bottom of the casing; 

(e) The top of all casing strings shall be cut off at least 4 
feet below ground surface, and casing and all annuli shall be 
plugged with cement to a depth of at least 10 feet. 

(f) The operator shall have the option as to methcxl of 
placing cement in the well: 

(A) Pumping through tubing, 
(B) Pump and plug displacement, or 
( Q Other method approved by the State Geologist. 
(5) Plugging Methods and Procedure, Prospect Wells. 

Before abandoning any prospect well which penetrates a 
usable fresh-water horizon, it shall be the duty of the owner or 
operator of such prospect well to plug the well in such manner 
as to protect properly all freshwater-bearing formations; and 
within 60 days after the plugging, an affidavit shall be filed 
with the State Geologist by the owner or operator, setting forth 
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the location of the prospect well and the method used in 
plugging tlie well to protect water-bearing formations, if any 
were penetrated. Plugging shall consist of the following 
procedures unless a different method is approved by the State 
Geologist. These procedures may be done in open hole if the 
well is being abandoned, or in the annulus around tubing if the 
well is being completed as a temperature gradient well: 

(a) In wells where water is not encountered, the hole shall 
be filled with heavy mud-laden fluid or with drill cnittings and a 
ten (10) foot cement plug placed at the top of the hole, buried 
at least two feet in such a manner as not to interfere with soil 
cultivation; 

(b) In wells where groundwater is encountered but is not 
under artesian pressure, the hole shall be fllled with cement to 
a point at least 50 feet atx>ve the water zone, or if the top of the 
zone is less than 50 feet from the ground surface, the cement 
shall extend to the ground surface. If a well penetrates below a 
freshwater zone, a cement plug shall extend from 50 feet below 
the bottom of the zone to at least 50 feet above the zone; 

(c) In wells where artesian water is encountered, the well 
shall be plugged with c:ement from bottom to top. 

(6) Report on Completion. Within 60 days after the 
plugging of a geothermal well or prospect wells, the owner or 
operator thereof shall file a report with the State Geologist 
setting forth in detail the method used in plugging the weil(s). 
Such report shall be made on a form supplied by or approved 
by the State Geologist. 

(7) Wells Used for Fresh Water: 
(a) When the well to be plugged may safely be used as a 

freshwater well and such use is desired by the land owner, the 
well need not be filled above the required sealing plug set 

elow fresh water; provided, however, authorization for use of 
jiy such well shall be obtained from the Water Resources 
Department; 

(b) Application for leaving the well partially unplugged as 
a fresh water well shall be made to the State (jeologist by the 
land owner, accompanied by his affidavit as to his need of 
water and the intended use of the well, together with a copy of 
the Water Resources Department's order or permit authorizing 
such use; 

(c) The operator shall leave the fresh water well in a 
condition approved by the State Geologist. 

Stat. Audi.: ORSCh. 522 
Mst: GMI 4, f, 7-20-72, ef, 8-1-72; GMI 4-1980, f. & ef. 10-2-80; 

GMI 1-1983, f. & ef. 9-30-83 

Subsequent Abandoament Report 
632-20-130 (1) Within 60 days after the abandonment of 

any well, the owner or operator of such well shall make, in 
such form as the State Geologist or his representative may 
direct, a written report, of all work done with respect to the 
abandoiunent, 

(2) Failure to abandon in accordance with the approved 
method of abandonment, failure to submit to the State 
Geologist or representative any application or report required 
by these rules, or failure to furnish the State Geologist or 
representative, upon request, with any information re^rding 
tlie condition of the weli(s), shall constitute sufficient grounds 
for disapproval of the abandonment. 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f, & et. I0-2-«); 

GMI 1-1983, f, & et. 9-30«3 

Naming of Fields 
632-20-134 The Board, on its own or upon request of any 

iiterested person, may, after a public hearing, name a geother
mal field and set the boundaries of the field. Using the same 
procedure, the Board may later change the boundaries of a 
field. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 1-1983, f, & ef. 9-30-83 

WeUSpadng 
6^20-135 The Board shall approve proposed well-spacing 

programs for geothermal wells in a field or prescribe such 
modifications to the programs as it determines necessary for 
proper development. The Board may do this by rule or order. 
In determining well spacing the Board shall give consideration 
to such factors as: 

(1) Topographic characteristics of the area; 
(2) Hydrologic and geologic conditions in the reservoir; 
(3) Minimum number of wells required for adequate 

development; and 
(4) Protection of the environment. 
Slat. Audi.: ORS Ch, 522 
Hist: GMI 4, f. 7-20-72, ef, 8-1-72; GMI 4-1980, f. & et. 10-2-80; 

GMI 1-1983, f. & ef. 9-30*3 

Unit AgreenKHts 
632-20-138 (I) When voluntary unitization occurs under 

ORS 522.405 to 522.545, the operator of the unit shall pay to 
the Board a fee, to be determined by the Board on a case-by-
case basis for administration of the unit. The unit operator 
shall collect equitable shares of this fee from all persons, or 
state or local governing bodies, special districts or agencies 
with a royalty interest in the unitize! development. 

(2) When the Board requires the development of a unit 
agreement under ORS 522.405 to 522.545, the operator of the 
unit shall pay to the Board a fee to be determined by the Board 
on a case-by-case basis, for creation and administration of the 
unit. The unit operator shall collect equitable shares of this fee 
from all persons, or state or local governing bodies, special 
districts or agencies with a royalty interest in the unitized 
development. 

(3) The State Geologist shall review voluntary unit 
agreements governing production of geothermal resources to 
ensure compliance with the provisions of ORS 522.405 to 
522.545. 

(4) The operator or person proposing a Board-initiated unit 
agreement shall make application to the Board. 

(5) The State Geologist shall enforce, when necessary. 
Board-approved or initiated unit agreements. 

(6) The Board may change or approve proposed changes in 
the boundaries of a unit area, upon application by the unit 
operator or interested person. Such changes shall not jeopard
ize pre-existing contractual relationships between participating 
parties. 

(7) The Board may levy fees upon any operator, person, 
state or local governing body, special district or agency that 
holds a royalty interest in a unit area to cover reasonable costs 
associated with the development and administration of a unit 
agreement. If such a fee is not paid when due, the Board may 
require the fee to be paid from proceeds of the sale of the unit 
prtiduction. 

StatAudi.: ORSCh. 522 
Mst: GMI 1-1983, f .&ef.9-30« 

Commingling Production 
632-20-140 The State Geologist may authorize the lessee to 

commingle the production from different wells and/or leases 
with the production of other operators subject to such 
conditions as he nnay prescribe. 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80 
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Pits or Sumps 
632-20-145 (I) Materials and fluids or any fluid necessary 

to the drilling, production, or other operations by the permittee 
may be dischai^ed or placed in pits and sumps if approval to do 
so is obtained from the State Geologist and the State Depart
ment of Environmental (Juality. The operator shall provide pits 
and sumps of adequate capacity and design to retain all 
materials. In no event shall the contents of a pit or sump be 
allowed to: 

(a) Contaminate streams, artificial canals or waterways, 
groundwaters, lakes, or rivers; 

(b) Adversely affect the environment, persons, plants, 
fish, and wildlife and their populations; or 

(c) Damage the aesthetic values of the property or 
adjacent properties. 

(2) When no longer needed, pits and sumps are to be filled 
and covered and the premises restored to a near natural state. 

Stat. Audi.: ORS Ch. 522 
Hist: GMI 4, f, 7-20-72, ef. S-1-72; GMI 4-1980, f. & ef. IO-2-«0 

Disposal of Solid and Liquid Wastes 
632-20-150 (1) The Department of Geology and Mineral 

Industries has authority for regulating re-injection of geother
mal fluids derived from geothermal resources as specified in 
ORS 522.025 and ORS 522.019(2) and the Department of 
Environmental Quality has authority for regulating other 
methcxis for disposing of fluids and wastes derived from 
geothermal operations. 

(2) Re-injection of geothermal fluids shall not pollute 
waters of the state, create a public nuisance, impair beneficial 
uses of waters, or degrade the biologic habitat of aquatic life 
and domestic and wild animals. 

(3) Methods of handling geothermal fluids derived from 
geothermal resources other tham re-injection may be approved 
by the State Geologist or his representative if after consulta
tion with the Director of the Department of Environmental 
Quality or his representative it is determined that no pollution 
will occur. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980, f. & ef. 10-2-80 

Handling of Test Fhiids 
632-20-151 Prior to conducting formation and production 

tests, the operator shall provide adequate storage for anticipat
ed volumes of formation fluids and drilling mud. Arrangements 
for ultimate disposal of waste fluids shall be made with the 
local Department of Environmental (^ality representative. 

Stat. Auth.: ORS Ch, 522 
Hist: GMI 4-1980, f, & ef. 10-2-80 

Reinjection and Conservation 
632-20-154 Reinjection shall be the preferred method for 

handling geothermal fluids derived from geothermal resources 
to conserve natural heat energy and to maintain reservoir 
temperature and pressure. Tliis rule applies to fluids derived 
from wells defined in ORS 522.005(12) and ORS 522.025 and to 
wells 2,000 feet in depth or deeper used for injection of 
geothermal fluids regardless of temperature of the fluids. 

Stat. Auth.: ORS Ch, 522 
Hist: GMI 4-1980, f. & et. 10-2-80; GMI 1-1983, f. & ef, 9-3a«3 

Application to Drill Re-bijection Well 
632-20-155 (1) No person shall engage in the drilling or 

operating of any geothennal. re-injection well without first 
obtaining a permit issued under the authority of the State 
Geologist, and without complying with the conditions of such 
permit. 

(2) An application for a permit to re-inject a geothermal 
fluid into any underground reservoir shall contain all the 
information required by the State Geologist, including but not 
limited to the following: 

(a) A plan of re-injection explaining the proposed system 
including facilities other than the re-injection well necessary to 
conduct the operations. 

(b) A map of adequate scale (prefen^ly 1:24,000, but not 
less than I:62,5(X) or 1' » I mile) to show all existing and 
proposed wells, pipelines, and other surface facilities. All wells 
shaU be distinquished by type. 

(c) The injection fluid characteristics such as quality, 
quantity, source, chemical analysis, chemical reactivity, 
toxicity, temperature, etc, 

(d) The characteristics of the proposed injection zone 
including volume capacity of the zone, geologic formation and 
structure, porosity, permeability, chemical analysis of zonal 
water, static formation pressures and temperatures, anticipated 
zonal fluid reactivity to the injected fluids, any previous 
history of injection operations into the same or similar 
formations, any injectivity tests which m a y have been 
conducted, and other pertinent data. 

(e) Hydrology of the surrounding area, including ground
water quality, quantities, analyses, and the predicted effects of 
contamination by injected fluids on the existing surface and 
groundwaters. 

(f) Subsurface maps and cross sections of the producing 
and injecting zone structure and lithology and any available 
logs or histories of well or other wells penetrating the injection 
zone, that have not previously been submitted. Discuss the 
effects of injection on such factors as potable water, seismici
ty, and local tectonic conditions. 

(g) Representative injection well drilling program. 
(h) Proposed downhole and surface injection equipment 

and (Tietering facilities with capacity, design capabilities and 
design safety factors, in sufficient detail to enable adequate 
environmental analysis. Construction and engineering design 
plans should be included. 

(i) Proposed injectivity surveys and other means to 
monitor injection performance. 

(3) Tlie State Geologist shall circulate copies of an 
^plication to construct a re-injection well to those agencies 
specified in ORS 522.125. Any of those agencies desiring to 
suggest conditions under which a permit should be granted 
shall provide such information to the Department within 30 
days of receipt of the copy of the application. Such conditions 
may be stipulated by the State Geologist as conditions of the 
permit. 

(4) An application for a re-injection well permit shall be 
accompanied by a $100 fee to cover c»st of processing. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4, f. 7-20-72, ef. 8-1-72; GMI 4-1980. f. & el. 10-2-80 

Permit for Reinjection 
632-20-156 (1) Within 30 days after receipt of the applica

tion for a reinjection well permit, the State Geologist or 
representative shall issue, deny, suspend, mcxlify, revoke, or 
not renew a permit subject to the right of appeal by the 
applicant described in rule 632-20-165, 

(2) The State Geologist or representative may issue the 
permit after finding that issuance thereof is consistent with the 
purposes set forth in ORS 468,280, 468.710, 468.725, 537.525, 
and ORS 522, 

(3) A water pollution control facilities permit shall be 
obtained from the Department of Environmental Quality under 
ORS 468.740 before re-injection is commenced. The Depart
ment of Environmental Quality may, by agreement with the 
State Department Of Geology and Mineral Industries, waive 
this requirement for re-injection into the reservoir from which . 
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the fluid came where adequate standards and tests have been 
adopted to insure the fluid and its residues will not cause 
pollution. 

(4) Issuance of a re-injection permit does not relieve any 
person from any obligation to obtain a permit under ORS 
468.725 or 468.730 (Department of Environmental (^ality), 

(5) The State Geologist or representative shall not issue a 
permit for reinjection of geothermal fluids until the operator 
has posted a bond in compliance with OAR 632-2<M)35. 

Stat. Auth.: ORS Ch, 522 
Hist: GMI 4-1980. f, & et. 10-2-80; GMI 1-1983, f. & ef. 9-30«3 

Construction of Re-Injection Wells 
632-20-157 (1) Re-injection wells shall be constructed in 

compliance with standards required in rules 632-20-095 and 
632-20-125, 

(2) Special standards may be required by the State 
Geologist to allow for corrosive effects of injected fluids, 
precipitation of dissolved (ninerals, more extensive cementing 
of casittgs, specifications for tubing packers and casing packers 
or other construction practices generally accepted by the 
industry. 

Stat. Auth.: ORS Ch, 522 
Hist: GMI 4-1980. f, & ef. 10-2-80 

WeU-Head Equipment 
632-20-1^ Adequate well-head equipment shall be 

installed to control expected pressures. Where underground 
conditions are unknown, the same equipment shall be used as 
required for exploration holes. 

Stat. Audi.: ORS Ch. 
Hist: GMI 4-1980, f. & et. 10-2-80 

Monitoring Re-injection 
632-20-159 (1) The State Geologist shall require monitoring 

of re-injection operations to insure that there will be no escape 
of geothermal fluids from the casings or through the annular 
space between casings and open hole except in the zone for 
which re-injection is permitted. 

(2) Monitoring required by the State Geologist may include 
gauging pressure between casings, periodic testing for casing 
leaks, surveys to detect movement of fluid in adjacent rock 
formations, cement bond logs, temperature measurements, 
analyses of water chemistry, special well-head equipment or 
other methods employed by industry to monitor re-injection 
operations. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4-1980, f, & ef, 10-2-80 

Appeals From Board Actions 
632-20-160 Application for rehearing by person adversely 

affected by order of Board, Any person adversely affected by 
any rule, regulation, or order of the Board may within 30 days 
after its entry apply to the Board for a rehearing. Such 
application shall be acted upon by the Board within 30 days 
from its filing date, and if granted, such rehearing shall be held 
without undue delay. 

Stat. Auth.: ORSCh. 
Hist: GMI 4, f. 7-20-72, ef. 8-1 -72 

Judicial Review of Board Actions 
632-20-165 Any person adversely affected by any rule or 

order by the Board may obtain judicial review thereof pursuant 
o ORS Chapter 183, 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 4. f. 7-20-72. ef. 8-1-72; GMI 4-1980, f. & et. 10-2-«); 

GMI 1-1983, f. & et. 9-30-83 

Environmental Protection 
632-20-170 In the absence of coverage by any other section 

of these regulations, the permittee shall conduct operations 
under this chapter so as not to pollute land, water or air, 
pollute streams, damage the surface or pollute the underground 
water. The operator must comply with Federal and State air 
and water quality standards. Plans for disposal of well 
effluents must take into account the effect on groundwaters, 
streams, plants, fish and wildlife and their populations, 
atmosphere, or any other effects which may cause or contrib
ute to pollution, and such plans must be approved by the 
Supervisor before action is taken under them. 

Stat. Auth.: ORS Ch. 
mst: GMI 4, f, 7-20-72, ef. 8-1-72 

Geothermal Blow-Out Prevention 

Blow-Out Prevention, Geothermal Wells 
632-20-175 (1) Cementing of Casing. The conductor and 

surface casing strings shall be cemented with a quantity of 
cement sufficient to fill the annular space back to the surface. 
The intermediate casing string shall be cemented to prevent 
migration of fluids. Production casing shall be cemented with a 
high temperature resistant admix, unless waived by the State 
Geologist and shall be cemented in a manner necessary to 
exclude, isolate, or segregate overlying formation fluids from 
the geothermal resources zone and to prevent the movement of 
fluids into possible fresh water zones. Production casing shall 
be cemented back to the surface or, if lapped, to the top of the 
lap, A temperature or cement bond log may be required by the 
State Geologist after setting and cementing the production 
casing and after all primary cementing operations if an 
unsatisfactory cementing job is indicated. Proposed well 
cementing techniques differing from the requirements of this 
paragraph will be considered by the State Geologist on an 
individual well basis. 

(2) Pressure Testing: 
(a) Prior to drilling out the casing shoe after cementing, all 

casing strings set to a depth of 500 feet or greater, except for 
conductor casing, shall be pressure tested to a minimum 
pressure of 1,000 psi or 0,2 psi/ft whichever is greater. All 
casing strings set at a depth less than 500 feet, except for 
conductor casing, shall be pressure tested to a tninimum 
pressure of 500 psi. Exceptions to these minimum pressures 
may be allowed with the specific prior permission of the State 
Geologist. Such test shall not exceed the rated working 
pressure of the casing or the blow-out preventer stack assem
bly, whichever is lesser. 

(b) In the event of casing failure during the test, the casing 
must be repaired or recemented until a satisfactory test is 
obtained. A pressure decline of 10 percent or less in 30 minutes 
shall be considered satisfactory, 

(c) Casing test results shall be recorded in the driller's log 
and reported to the State Geologist within 60 days after the 
completion of such test. Advance notice of all casing and lap 
tests shall be given in sufficient time to enable the State 
Geologist or his representative to be present to witness such 
tests. The casing and lap test reports shal) give a detailed 
description of the test; including mud and cement volumes, 
lapse of time between running and cementing casing and 
testing, method of testing and test results, 

(3) Blow-Out Prevention Equipment and Procedures, All 
necessary precautions shall be taken to keep all wells under 
control at all times, utilize trained and competent personnel, 
and utilize prop>erly maintained equipment and materials. 
BlowK>ut preventers and related well control equipment shall 
be installed, tested immediately thereafter and maintained 
ready for use until drilling operations are completed. Certain 
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components, such as packing elements and ram rubbers, shall 
be Of high temperature resistant material as necessary. All kill 
lines, blowdown lines, manifolds and fittings shall be steel and 
shall have a temperature derated minimum worldng pressure 
rating equivalent to the maximum anticipated wellhead surface 
pressure. Subject to subsections (a) and (b) of this section, 
blow-out prevention equipment shall have manually operated 
gates and hydraulic actuating systems and accumulators of 
sufficient capacity to close all of the hydraulically operated 
equipment and have a minimum pressure of 1,000 psi remain
ing on the accumulator. Dual control stations shall be installed 
with a high pressure backup system. One control panel shall be 
located on the ground at least 50 feet away from the wellhead 
or rotary table. Air or other gaseous fluid drilling systems shall 
have blow-out prevention assemblies. Such assemblies may 
include, but are not limited to, a rotating head, a double ram 
blow-out preventer or equivalent, a banjobox or an approved 
substitute therefor and a blind ram blow-out preventer or gate 
valve, respectively. Exceptions to the requirements of this 
paragraph will be considered by the State Geologist only for 
certain geologic and well conditions such as stable surface 
areas with known low subsurface formation pressures and 
temperatures: 

(a) Conductor Casing, In certain instances a remotely 
controlled hydraulically operated expansion type preventer or 
an acceptable alternative, approved by the State Geologist, 
including a drilling spool with side outlets or equivalent may be 
required by the State Geologist in areas where shallow thermal 
zones are indicated, 

(b) Surface, Intermediate, and Production C^ing. Unless 
otherwise approved by the State Geologist, before drilling 
below any of these strings, the blow-out prevention equipment 
shall include a minimum of: 

(A) One expansion-type preventer and accumulator or 
rotating head; 

(B) A manual and remotely controlled hydraulically 
operated double ram blow-out preventer or equivalent having a 
temperature derated minimum working pressure rating which 
exceeds the maximum anticipated surface pressure at the 
anticipated reservoir fluid temperature; 

(C) A drilling spool with side outlets or equivalent; 
(D) A filiup line; 
(E) A kill line equipped with at least one valve; and 
(F) A blowdown line equipped with at least two valves and 

securely anchored at all bends and at the end. 
(c) Testing and Maintenance: 
(A) Ram type blow-out preventers and auxiliary equip

ment shall be tested to a minimum of 1.000 psi or to the 
working pressure of the casing or assembly, whichever is the 
lesser. Expansion type blow-out preventers shall be tested to 
70 percent of the above pressure testing requirements. The 
blow-out prevention equipment shall be pressure tested: 

(i) when installed; 
(ii) prior to drilling out plugs and/or casing shoes; 
(iii) not less than once each week, alternating the control 

stations; and 
(iv) following repairs that require disconnecting a pressure 

seal in the assembly, 
(B) During drilling operations, blow-out prevention 

equipment shall be actuated to test proper functioning as 
follows: once each trip for blind and pipe rams but not less 
than once each day for pipe rams; and at least once each week 
on the drill pipe for expansion type preventers. 

(C) All flange bolts shall be inspected at least weekly and 
retightened as necessary during drilling operations. The 
auxiliary control systems shall be inspected daily to check the 
mechanical condition and effectiveness and to insure personnel 
acquaintance with the method of operation. Blow-out preven
tion and auxiliary control equipment shall be cleaned, inspect

ed, and repaired, if necessary, prior to installation to assure 
proper functioning. Blow-out prevention controls shall be 
plainly labeled, and all crew tnembers shall be instructed on the 
function and operation of such equipment. A blow-out 
prevention drill shall be conducted weekly for rach drilling 
crew. All blow-out prevention tests and crew drills shall be 
recorded on the driller's log. 

(4) Related Well Control Equipment. A full opening drill 
string safety valve in the open position shall be maintained on 
the rig floor at all times while drilling operations are being 
conducted. A kelly cock shall be installed between the kelly 
and the swivel. 

(5) Drilling Fluid. The properties, use, and testing of 
drilling fluids and the conduct of related drilling procedures 
shall be such as are necessary to prevent the blow-out of any 
well. Sufficient drilling fluid materials to ensure well control 
shall be maintained in the field area readily accessible for use 
at all times. 

(6) Drilling Fluid Control. Before pulling drill pipe, the 
drilling fluid shall be property conditioned or displaced. The 
hole shall be kept reasonably full at all times, however, in no 
event shall the annular mud level be deeper than 100 feet from 
the rotary table when coming out of the hole with drill pipe. 
Mud cooling techniques shall be utilized when necessary to 
maintain mud characteristics for proper well control and hole 
conditioning, 

(7) Drilling Fluid Testing: 
(a) Mud testing and treatment consistent with good 

operating practice shall be performed daily or mon frequently 
as conditions warrant. Mud testing equipment shail be 
maintained on the drilling rig at all times. 

(b) Hie following drilling fluid system monitoring or 
recording devices shall be installed and operated continuously 
during drilling operations, with mud, occurring below the shoe 
of the conductor casing. No exceptions to these requirements 
will be allowed without the specific prior permission of the 
State Geologist: 

(A) High-low level mud pit indicator including a visual and 
audio-warning device; 

(B) Degassers, desilters, and desanders; 
(Q A mechanical, electrical, or manual surface drilling 

fluid temperature monitoring device. The temperature of the 
drilling fluid going into and conning out of the hole shall be 
monitored, read, and recorded on the driller's or mud log for a 
minimum of every 30 feet of hole drilled below the conductor 
casing; and 

(D) A hydrogen sulfide indicator and alarm shall be 
installed in areas suspected or known to contain hydrogen 
sulfide gas which may reach levels considered to be dangerous 
to the health and safety of personnel in the area, 

(8) Well-head Equipment and Testing: 
(a) Completions. All wellhead connections shall be fluid 

pressure tested to the API or ASA working pressure rating. 
Cold water is recommended as the testing fluid. Welding of 
wellhead connections shall be performed by a certified welder 
using materials in conformance with ASTM specifications. 

(b) Well-head Equipment. All completed wells shall be 
equipped with a mininium of one casinghead with side outlets, 
one master valve and one production valve, unless otherwise 
authorized by the State Geologist. All casingheads, Christmas 
trees, fittings, and connections shall have a temperature 
derated working pressure equal to or greater than the surface 
shut-in pressure of the well at reservoir temperature. Packing, 
sealing mediums, and lubricants shall consist of materials or 
substances that function effectively at, and are resistant to, 
high temperatures. Wellhead equipment, valves, flanges, and 
fittings shall (neet minimum ASA standards or minimum API 
Standard 6A specifications. Casinghead connections shall be 
made such that fluid can be pumped between casing strings. 

9-Div. 20 (May, 1984) 
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(9) Supervision. From the time drilling operations are 
initiated and until the well is completed or abandoned, a 
member of the drilling crew or the toolpusher shall monitor the 
rig floor at all times for surveillance purposes, unless the well 
is secured with blow-out preventers or ceinent plugs. 

Stat. Auth.: ORS Ch. 522 
Hist: GMI 8, f. & et. 11-17-76; GMI 4-1980, f. & et. 10-2-80 

Bhrw-Out Prevention Rules for Prospect Wells 
632-20-180 All prospect wells drilled below a depth of 500 

feet shall have adequate casing and well-head controls 
installed, unless otherwise approved by the State Geologist. 
The casing shall extend from the surface to at least 10% of the 
proposed total depth of the well, and be cemented back to the 
surface. Well-head controls shall consist of an annular 
preventer or double ram preventer or pipe rams and gate valve. 
Controls may be manual or hydraulic. 

(1) If hot water or flowing steam at 65° C. (150° F,) or 
greater is encountered, further drilling shall stop immediately, 
the operator shall notify the State Geologist, and the hole will 
be either: 

(a) Completed as an observation hole using steel tubing 
cemented from total depth to surface; or 

(b) Abandoned by plugging with cement from total depth 
to surface; or 

(c) Deepened only after a review of the adequacy of 
well-head control equipment and permission of the State 
Geologist. If the prospect well is deepened as described in this 
section, it shall be completed as described in (a) and (b) above. 

(2) If cold flowing artesian water is encountered, the hole 
will be completed as in (IXa) or (IXb) hereinabove, except that 
plastic tubinginay be used. 

(3) Locations proposed in natural thermal areas within a 
1,000 foot radius of hot springs, fumaroles, or other surface 
geothermal indicators, or in areas of known artesian water 
flow, will require a detailed drilling program for each hole, 
approved by the State Geologist. The State Geologist may 
require special drilling and completion techniques for such 
holes (such as cemented surface casing and simple expansion 
type blow-out preventers) to safely control formations 
containing geothermal or other resources which may be 
penetrated. 

(4) A supply of mud and lost circulation material shall be 
kept on hand while drilling to control abnormal pressure if 
rotary equipment is used. 

Stat. Auth.: ORS Ch, 522 
Hist: GMI 8, f. & ef. 11-17-76; GMI 4-1980, f. & ef, 10-2-80; 

GMI 1-1983, f, &ef, 9-30-83 

(May, 1984) 10-Div. 20 



{ilEMORANDUM OF UNDERSTANDING 

Between 

ORE(X)N DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

And 

BUREAU OF LAND MANAGEMENT 
U.S . DEPARTMENT OF INTERIOR 

This i s an In te rgovernmenta l coopera t ive agreement for genera l management 
of mineral r e s o u r c e s between the S t a t e of Oregon, a c t i n g by and through 
the Department of (Geology and Mineral I n d u s t r i e s , h e r e i n a f t e r termed 
"DOGAMI", and the United S t a t e s of America, ac t ing by and through the 
Bureau of Land Management (Oregon S ta t e Office) of the Department of 
I n t e r i o r , h e r e i n a f t e r termed "BLW". This agreement supersedes and 
r e p l a c e s any e x i s t i n g agreement . 

RECITALS 

1. DOGAMI a d m i n i s t e r s : 

a. The Reclamation of Mining Lands Act (ORS Chapter 517.750 
et. seq.), and OAR Chapter 30 and 35 which are Intended 
to allow the mining of valuable minerals in a manner con
sistent with the protection, reclamation, and subsequent 
beneflcal use of the land so mined, and 

b. Statutes and rules relating to Geothermal Resources (ORS 
522 and OAR 632 Chapter 20) and Conservation of Gas and 
Oil (ORS 520 and OAR 623 Chapter 10) which are intended 
to permit the exploration and development of these 
resources In a manner consistent with protection of public 
Interests including health, safety, environmental protection, 
correlative rights, and subsequent reclamation and beneficial 
use of lands. 

2. Pursuant to various Federal statutes, the Oregon/Washington 
BLM administers applicable Federal Regulations under 43 CFR 
Groups 3045, 3100, 3200, 3A00, 3500, 3600, and 3800. These 
statutes include: 

a. Federal Land Policy and Management Act of 1976, Public 
Law 94-579. 

b. Intergovernmental Cooperation Act, Public Law 90-577, 
c. Federal Oil and Gas Royalty Management Act of 1982. 
d. National Materials and Minerals Policy, Research and 

Development Act of 1980, Public Law 96-479. 
e. National Environmental Policy Act, Public Law 91-90, and 

Executive Order 11752 of December 17, 1973. 
f. General Mining Law of 1872, 17 Stat 91, as amended. 
g. Mineral Leasing Act of 1920, 41 Stat 437, as amended, 
h. Materials Act of 1947, 61 Stat 681, as amended. 
1. Acquired Lands Act of 1947, 61 Stat 913, as amended. 
j. ̂ JGeotbermal .Steam Act"<>f 1970, 84 Stat 1566, as amended. 



k. The Surface Mining Control and Reclamation Act of 1977, 
30 use 1201. 

I. Resource Conservation and Recovery Act, Public Law 94-580. 
m. Comprehensive Environmental Resource, Compensation, and 

Liability Act of 1980, Public U w 95-510. 

3. DOGAMI has responsibility to permit and Inspect surface mineral 
exploration, development and production operations on lands 
in the State. To minimize duplication on Federal lands, DOGAMI 
can, at its option, cooperate with BLM, In conjunction with 
other Federal surface management agencies, In the regulation 
of activities consistent with DOCSAMI's authorities, policies 
and requirements. 

4. I'he BLM has the responsibility to permit and Inspect all ex
ploration, development, and production operations Including 
utilization of resources where a lessee or operator is con
ducting activities to recover Federal oil and gas geothermal 
steam and associated geothermal resources, or solid locatable, 
leasable and saleable minerals on Federal lands. 

5. DOGAMI and BLM desire: 

a) To avoid duplication of regulations, inspections, and approval of 
reclamation plans; to minimize repetitive costs to miner/operators, 
the public, and both (k)vernments; to provide for an efficient, 
centralized regulatory program to serve the needs of both 
DOGAMI and BLM; to insure proper protection and reclamation 
of lands located in the State of Oregon; and to achieve 
uniformity and consistency In enforcement actions. 

b) To provide a system whereby DOGAMI and BLM identify, 
communicate, and coordinate actions upon Issues of common 
concern in the management of Federally owned geological and 
mineral resources and thereby achieve maximum effectiveness 
in the use of funds and personnel. ' 

c) To provide a means for regular communications and a framework 
for effective cooperation between the DOGAMI and the BLM in 
planning for and management of the Federal mineral estate and 
significant geological and mineral resources. 

d) To cooperate on specific areas or projects through agreements 
between the BLM and appropriate State agencies, commissions 
or entitles either as supplements to this agreement or as 
separate agreements. 

e)fXo provide for •.'State-Federal cooperation In the administration 
of mineral resource management programs as may be specifically 
determined at any time. 

f) To assure that statutes, regulations and major policies 
related to geological and ndneral resource management 
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administered by BLM and DOGAMI are transmitted to each other. 

g) ̂ o^ ensure HKmmunication and coordination on Issues of mutual 
concern and to provide for regular exchanges of Information on 
matters related to geological and mineral resources on a timely, 
continuing, and professional basis. 

h)''~To exchange inforaatloa related to permit applications in order to 
meet requirements under The Resource Conservation and Recovery Act 
(RCRA) and the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) for management of hazardous materials. 

GENERAL AGREEMENTS 

The BLM State Director or designated representative, and the State Geologist 
(DOC^AMI) or designated representative, mutually agree togoeeit on a 
^quarterly .basis. The responsibilities for holding these meetings will 
alternate between the State Director and the State (^ologlst, who will 
co-chair each meeting. Purposes of the meetings shall be: 

1. Î rovide each other with information regarding key personnel, 
location, telephone number, laws, or funding which affect the administra
tion of this agreement. 

2. Develop and maintain a coordination program In which each party 
will notify the other of proposed plans or actions that might 
Impact the other party. 

3. To provide for the exchange at no cost of non-proprietary and 
non-confidential geological and mineral data, except in circumstances 
where a separate agreement is negotiated to provide services or 
studies that involve more than nominal expense. The mechanism 
shall be mutual placing of the BLM State Office and DOGAMI Portland 
Office on complimentary mailing lists for all appropriate publications. 

4. Advise each other of current and proposed geological or mineral 
research, studies or investigations. , 

5. Cooperate in providing each other with adequate notice and 
opportunity to coiuiient upon and participate in the formulation of 
plans, programs, and regulations relating to the management of 
geological and mineral resources. 

6. Explore ways to enhance tbe ̂ Hiarihg of laliferal data by Investigating 
acceptable ways to share and protect proprietary and confidential 
Information within the constraints of each agency's security requirements, 
and consistent with applicable laws and regulations. 

7. Facilitate solutions to Issues where there Is disagreement 
between subordinate personnel on geological or mineral Issues. 

8. Advise each other on policies, statutes, standards, rules and 
regulations that affect the BLM administered mineral estate. 



4. 

9, Solicit the other party's participation in the work of appropriate 
councils, commissions, and advisory groups concerned with geological 
and mineral resources. 

10, Notify each other of mineral resource assessment needs and to 
design programs to take maxiiaum advantage of the knowledge, skills, 
and abilities of both organizations through appropriate cooperative 
agreements such as through the use of the Intergovernmental Cooperative 
Act, PL 90-577. 

11, Carry out these agreements in a manner consistent with the 
schedules and operating procedures of both agencies. 

REGULATORY AGREEMENTS 

The BLM and DOGAMI mutually agree to cooperate In the regulation of mineral 
exploration, development and production activities under applicable State 
and Federal laws. This will be done to achieve the objectives stated in 
Recital No, 5, 

With regard to all mineral operations: 

1) Appoint specific individuals to function as key contact to 
facilitate communication and coordination for Implementing inspections 
on Federal land. During related emergencies. If officials of 
either agency are unavailable, officials of the other Agency shall 
take such action as is necessary to prevent pollution, or damage to 
persons, natural resources, or property. In these cases, the other 
agency shall be notified as soon as possible. 

2) Exchange non-confidential information regarding site and 
drilling plans, well permits, exploration, and production plans. 

3) Notify each other within 30 days of any approved permits. 

With regard to oil, gas, and geothermal (fluid mineral) regulation, BLM 
and DOGAMI will coordinate bond requirements as follows: 

a) For prospect and geothermal wells on Federal land, BLM agrees 
not to release bonds on those wells for which the DOGAMI has 
agreed to recognize the Federal bond until DOGAMI agrees in 
writing that obligations of the operator under the bond have 
been fulfilled. 

b) BLM will notify the operator that prior to release of any 
bond, DOGAMI will be afforded an opportunity to review and/or 
comment on the suitability of site reclamation. 

c) For oil and gas wells on Federal land, joint bonding will be 
Implemented as soon as DOGAMI has authority for such agreements 
under ORS 520 or OAR 632-10-205. 
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Vlth regard to surface mining and the surface impacts of underground 
mining on public lands for solid minerals, BLM and DOGAMI will regulate 
on a cooperative basis, except DOGAMI will not regulate sites excluded 
by ORS 517.750 et seq., (Including niining in the beds or banks of any 
waters in the State; construction, reconstruction, or maintenance of 
access or onsite roads; subsurface impacts of underground mines; or 
surface mining operations which Involve less than 5,000 cubic yards 
total material and less than one acre of ground disturbance during any 
consecutive twelve month period;) or BLM "Community Pits". 

In addition: 

1) Upon receipt, BLM shall Immediately send DOGAMI copies of 
non-proprietary/confldentlal portions of notices, plans. Intent 
to operate, reclamation plans, environmental assessments, operating 
(mine) plans, permits, bonds, other financial arrangements in 
lieu of bonds, and other relevant documents Including inspection 
reports concerning mining or surface effects of such activities 
on the public lands. These documents shall be sent to the Supervisor, 
Mined Land Reclamation Program, Oregon Department of Geology and 
Mineral Industries, 1129 S. E. Santlam Road, Albany, Oregon 97321 
(503) 967-2039, 

2) BLM shall provide an indication if a proposed operation, other 
than a conmunity pit, is forecasted to be large enough within 12 
months to exceed 5,000 yards or over one acre of disturbance. 

3) DOGAMI shall provide verbal or written comment within 14 days of 
receipt by BLM of a mining notice submitted under 43 CFR 3809, 
unless it is deemed no comments are warrented. For other actions 
listed in item 1, above except for notices under 43 CFR 3809, DOGAhl 
shall provide written comment within 20 days of receipt of these 
documents, unless field conditions preclude Inspection or it is 
deemed that no comments are warrented, 

4) Similarlly, for any proposed site on or adjacent to BLM administered 
lands whose operator has applied for a permit under the provisions 
of ORS 715,750 et. seq., or expansion of a site requiring review, 
DOGAMI shall provide BLM with a complete set of documents as provided 
to other authorized reviewing agencies. BLM shall provide written 
response within 21 days of dispatch of these documents, unless no comments 
are warrented. 

5) For Federal leased sites, BLM will provide DOGAMI with copies 
of site specific Inspection plans-as they are developed to ensure 
consistency of enforcement actions on adjacent lands. 

6) Until recxlamatlon on site is completed, DOGAMI shall provide BLM 
with copies of inspection reports, permits, security documents. 



correspondence relating to security adjustments, notices of non-compliance, 
closure orders, notices of abandonment, and other significant non
confidential documentation relative to each site on BLM administered 
lands. • 

7. Maximum effort shall be made by both agencies to avoid duplicate 
bonding or conflicting requirements: 

a) Performance bonds or equivalent security will be obtained from 
an operator/applicant by the State prior to Issuance of a state surface 
mining permit in accordance with the provisions of ORS 517.810 and 
BLM I-nstructlon Memorandum No. 83-796, August 23, 1983. When the 
BLM requires a reclamation performance bond or equivalent security, 
such that It Is adequate to meet State needs, the State will accept 
a rider or equivalent control upon the security In order to relieve 
the operator from posting two securities for the same operation. 
Final release of the mutual accepted bond will require written 
action by both agencies. 

b) BLM will advise DOGAMI when It Intends to release a mutually 
agreed to bond 20 days prior to the release. DOGAMI has the opportunity 
to make an Inspection within that 20 day period, and if the reclamation 
has not been satisfactorily completed, DOGAMI will so Indicate to 
BLM in writing and the bond will not be released. Deficiencies 
will be corrected or completed under BLM direction. If the reclamation 
is found satisfactory, DOGAMI will so Indicate in writing and the 
bond can be released. 

c) DOGAMI will seek similar recommendation from BLM prior to release 
of any state bond involving a site which BLM has a surface mine 
regulatory interest. 

With regard to mineral development on Federal lands: 

1) BLM and DOGAMI shall coordinate efforts at reclamation and 
permitting in a manner which seeks to avoid contradictory requirements. 

2) Field personnel of BLM and the State will cooperate with each other, 
the operator, and personnel of other agencies In achieving effective 
management and the reclamation of disturbed areas. 

3) BLM will notify each applicant that they must comply with applic
able State requirements and permits, BLM, however, will not enforce 
permit requirements of other agencies. 

4) Each agency will strive to Inform the other of the general nature 
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and type of mineral activity occuring on lands under their respective 
jurisdiction statewide In order to maintain an accurate accounting of 
mineral development activity. 

5) BLM shall notify DOGAMI of any regulatory activity on Federal lands 
with respect to mineral production which contemplates integration, 
unitization, or any other coordinated management that has a bearing 
on correlative rights. Likewise, DOGAMI shall notify BLM of any 
such developments within the scope of State regulatory activities 
If Federal lands or resources are involved. 

LIMITATIONS 

Nothing in this Memorandum of Understanding shall be construed as limiting 
or modifying in any way the authority, statutory, or regulatory responsibilities 
of the State or the BLM, or binding either the State of Oregon or the Department 
of the Interior to perform beyond their respective authorities, or requiring 
either party to assume or expend any sum In excess of available appropriations. 
Each and every provision of this agreement Is subject to the laws of the 
State of Oregon, the laws of the United States, and the regulations promulgated 
pursuant to these statues by government. 

EFFECTIVE DATE 

This Memorandum of Understanding shall become effective upon signature by 
the State Geologist of Oregon and the BLM Oregon State Director, and 
will remain in force, unless formally terminated by either of the signatories 
after thirty (30) days written notice to the other of intention to do 
so. 

This Agreement shall terminate on July I, 1990, tmless extended by mutual 
agreement. 

AMENDMENTS 

Amendments to this agreement may be proposed at any time by any of the signatories, 
and shall become effective upon approval by all. 

STATE OF OREGON: BUREAU OF LAND MANAGEMENT: 

Z^/^^-f B Y - ^ . . ^ > 
State Geologist State Director 

3/zsAs ^//^M 
Date Date 



îiEMORANDUM OF UNDERSTANDING 

Between 

OREGON DEP.ARTKENT OF GEOLOGY AND MINERAL INDUSTRIES 

And 

BUREAU OF LAND MA.K.'̂ GEMENT 
U . S . DEPARTMENT OF INTERIOR 

T h i s i s an i n t e r g o v e r n m e n t a l c o o p e r a t i v e agreement f o r g e n e r a l management 
of m i n e r a l r e s o u r c e s b e t w e e n t h e S t a t e of Oregon, a c t i n g by and t h r o u g h 
t h e Depa r tmen t of ( O o l o g y and M i n e r a l I n d u s t r i e s , h e r e i n a f t e r termed 
"DOGAMI", and t h e U n i t e d S t a t e s o f Amer ica , a c t i n g by and t h r o u g h t h e 
Bureau of Land M a n a g e a e n t (Oregon S t a t e O f f i c e ) of t h e Depar tment of 
I n t e r i o r , h e r e i n a f t e r t e rmed "BLM". T h i s agreement s u p e r s e d e s and 
r e p l a c e s any e x i s t i n g a g r e e m e n t . 

RECITALS 

1. DOGAMI a d m i n i s t e r s : 

a . The R e c l a m a t i o n of Mining Lands Act (ORS Chap te r 517 .750 
e t . s e q . ) , and OAR Chapte r 30 and 35 which a r e I n t e n d e d 
t o a l l o w t h e min ing of v a l u a b l e m i n e r a l s i n a manner c o n 
s i s t e n t w i t h t h e p r o t e c t i o n , r e c l a m a t i o n , and s u b s e q u e n t 
b e n e f l c a l u s e of t h e land so mined , and 

b . S t a t u t e s and r u l e s r e l a t i n g t o (Jeothermal R e s o u r c e s (ORS 
522 and OAR 632 C h a p t e r 20) and C o n s e r v a t i o n of Gas and 
O i l (ORS 520 and OAR 623 Chapter 10) which a r e i n t e n d e d 
t o p e r m i t t h e e x p l o r a t i o n and deve lopment of t h e s e 
r e s o u r c e s i n a manner c o n s i s t e n t w i t h p r o t e c t i o n of p u b l i c 
i n t e r e s t s i n c l u d i n g h e a l t h , s a f e t y , e n v i r o n m e n t a l p r o t e c t i o n , 
c o r r e l a t i v e r i g h t s , and subsequen t r e c l a m a t i o n and b e n e f i c i a l 
u s e o f l a n d s . 

2 . P u r s u a n t t o v a r i o u s F e d e r a l s t a t u t e s , t h e Oregon /Wash ing ton 
BLM a d m i n i s t e r s a p p l i c a b l e F e d e r a l R e g u l a t i o n s unde r 43 CFR 
Groups 3 0 4 5 , 3 1 0 0 , 3 2 0 0 , 3400, 3500, 3600 , and 3800 . These 
s t a t u t e s i n c l u d e : 

a . F e d e r a l Land P o l i c y and Management Act of 1976, P u b l i c 
Law 9 4 - 5 7 9 . 

b . I n t e r g o v e r n m e n t a l C o o p e r a t i o n A c t , P u b l i c Law 9 0 - 5 7 7 . 
c . F e d e r a l O i l and Gas Roya l t y Management Act of 1982 . 
d . N a t i o n a l M a t e r i a l s and M i n e r a l s P o l i c y , R e s e a r c h and 

Deve lopment Act o f 1980, P u b l i c Law 9 6 - 4 7 9 . 
e . N a t i o n a l E n v i r o n m e n t a l P o l i c y Ac t , P u b l i c Law 9 1 - 9 0 , and 

E x e c u t i v e Orde r 11752 of December 1 7 , 1973 . 
f. G e n e r a l Mining Law of 1872, 17 S t a t 9 1 , a s amended. 
g . M i n e r a l L e a s i n g Act of 1920, 41 S t a t 4 3 7 , a s amended. 
h . M a t e r i a l s Act of 1947, 61 S t a t 6 8 1 , a s amended. 
1 . A c q u i r e d Lands Act of 1947, 61 S t a t 9 1 3 , a s amended. 
J . ^ C e o t b e n n a l S team A c t ' ^ f 1970, 84 S t a t 1566, a s amended. 
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k. The Surface Hlnlng Control and Reclamation Act of 1977, 
30 use 1201. 

I . Resource Conservat ion and Recovery Act, Public Law 94-580, 
m. Comprehensive Environmental Resource, Compensation, and 

L i a b i l i t y Act of 1980, Publ ic Law 95-510. 

3 . DOGAMI has r e s p o n s i b i l i t y to permit and Inspec t surface mineral 
e x p l o r a t i o n , development and product ion opera t ions on lands 
in the S t a t e . To ciinimJze d u p l i c a t i o n on Federal l a n d s , DOGAMI 
can, a t i t s op t ion , coopera te wi th BLM, i n conjunct ion wi th 
other Federa l surface management agenc i e s . In the r e g u l a t i o n 
of a c t i v i t i e s c o n s i s t e n t wi th DOGAMI's a u t h o r i t i e s , p o l i c i e s 
and r e q u i r e m e n t s . 

4 . T'he BLM has the r e s p o n s i b i l i t y to permit and Inspect a l l ex
p l o r a t i o n , development, and product ion ope ra t i ons inc lud ing 
u t i l i z a t i o n of r e s o u r c e s where a l e s see or opera to r i s con
duct ing a c t i v i t i e s to recover Federal o i l and gas geothermal 
steam and a s soc i a t ed geothermal r e sources , or sol id l o c a t a b l e , 
l e a s a b l e and s a l eab l e mine ra l s on Federal l ands . 

5 . DOGAMI and BLM d e s i r e : 

a) To avoid d u p l i c a t i o n of r e g u l a t i o n s , i n s p e c t i o n s , and approval of 
r ec lamat ion p l a n s ; t o minimize r e p e t i t i v e c o s t s to m i n e r / o p e r a t o r s , 
t he p u b l i c , and both (k)vernments; to provide for an e f f i c i e n t , 
c e n t r a l i z e d r e g u l a t o r y program to serve the needs of both 
DOGAMI and BLM; to i n su re proper p r o t e c t i o n and rec lamat ion 
of l a n d s loca ted in the S t a t e of Oregon; and to achieve 
un i formi ty and cons i s t ency in enforcement a c t i o n s . 

b) To provide a system whereby DOGAMI and BLM i d e n t i f y , 
communicate, and c o o r d i n a t e ac t ions upon I s sues of common 
concern in the management of Federa l ly owned geo log ica l and 
minera l r e sources and thereby achieve tnaximum e f f e c t i v e n e s s 
in the use of funds and personne l . ' 

c) To provide a means for r e g u l a r communications and a framework 
for e f f e c t i v e coopera t ion between the DOGAMI and the BLM i n 
p lanning for and management of the Federal mineral e s t a t e and 
s i g n i f i c a n t g e o l o g i c a l and mineral r e s o u r c e s . 

d) To coopera t e on s p e c i f i c a r e a s or p r o j e c t s through agreements 
between the BLM and a p p r o p r i a t e S t a t e agenc ie s , consuls si on s 
or e n t i t l e s e i t h e r a s supplements to t h i s agreement or as 
s e p a r a t e agreements . 

e)fTo p r o v i d e - f o r T S t a t e - F e d e r a l cooperat ion In the a d m i n i s t r a t i o n 
of minera l r e source management programs as may be s p e c i f i c a l l y 
determined a t any t i m e . 

f) To a s s u r e t h a t s t a t u t e s , r e g u l a t i o n s and tnajor p o l i c i e s 
r e l a t e d to g e o l o g i c a l and mineral resource management 

) 
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administered by BL.M and DOGA.MI are transmitted to each other. 

g) -I'D, ensure trommunication and coordination on Issues of mutual 
concern and to provide for regular exchanges of inforiaatlon on 
matters related to geological and mineral resources on a timely, 
continuing, and professional basis. 

h)^To exchange inforaation related to permit applications in order to 
meet requireaents under The Resource Conservation and Recovery Act 
(RCRA) and the Comprehensive Envirormiental Response, Compensation, 
and Liability Act (CERCLA) for management of hazardous materials. 

GENERAL AGREEMENTS 

The BLM State Director or designated representative, and the State Geologist 
(DOGAMI) or designated representative, mutually agree togaeet on a 
ftjuarterly,basis. The responsibilities for holding these meetings will 
alternate between the State Director and the State (Jeologist, who will 
co-chair each meeting. Purposes of the meetings shall be: 

1. Provide each other with information regarding key personnel, 
location, telephone number, laws, or funding which affect the administra
tion of this agreement. 

2. Develop and maintain a coordination program in which each party 
will notify the other of proposed plans or actions that might 
impact the other party. 

3. To provide for the exchange at no cost of non-proprietary and 
non-confidential geological and mineral data, except in circumstances 
where a separate agreement is negotiated to provide services or 
studies that involve more than nominal expense. The mechanism 
shall be mutual placing of the BLM State Office and DOGAMI Portland 
Office on complimentary mailing lists for all appropriate publications. 

4. Advise each other of current and proposed geological or mineral 
research, studies or investigations. 

5. Cooperate In providing each other with adequate notice and 
opportunity to comment upon and participate In the formulation of 
plans, programs, and regulations relating to the management of 
geological and mineral resources. 

6. Explore ways to enhance the dshax̂ og of mineral data by investigating 
acceptable ways to share and protect proprietary and confidential 
information within the constraints of each agency's security requirements, 
and consistent with applicable laws and regulations. 

7. Facilitate solutions to Issues where there is disagreement 
between subordinate personnel on geological or mineral Issues. 

8. Advise each other on policies, statutes, standards, rules and 
regulations that affect the BLM administered mineral estate. 
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9. S o l i c i t t he o the r p a r t y ' s p a r t i c i p a t i o n in the work of a p p r o p r i a t e 
c o u n c i l s , comrd s a l o n s , and advisory groups concerned wi th g e o l o g i c a l 
and mineral r e s o u r c e s . 

10. Notify each o the r of mineral resource assessment needs and to 
design programs to take maximum advantage of the knowledge, s k i l l s , 
and a b i l i t i e s of both o r g a n i z a t i o n s through appropr ia te coopera t ive 
agreements such as through the use of the Intergovernmental Coopera t ive 
Act, PL 90-57 7. 

1 1 . Car ry o u t t h e s e a g r e e m e n t s i n a manner c o n s i s t e n t w i t h t h e 
s c h e d u l e s and o p e r a t i n g p r o c e d u r e s o f both a g e n c i e s . 

REGULATORY AGREEMENTS 

The BLM and DOGAMI m u t u a l l y a g r e e to c o o p e r a t e I n t h e r e g u l a t i o n o f m i n e r a l 
e x p l o r a t i o n , d e v e l o p m e n t and p r o d u c t i o n a c t i v i t i e s unde r a p p l i c a b l e S t a t e 
and F e d e r a l l a w s . T h i s w i l l be done t o a c h i e v e t h e o b j e c t i v e s s t a t e d I n 
R e c i t a l No. 5 . 

W i t h r e g a r d t o a l l m i n e r a l o p e r a t i o n s : 

1) Appoint s p e c i f i c i n d i v i d u a l s to function as key contact t o 
f a c i l i t a t e communication and coordina t ion for implementing I n s p e c t i o n s 
on Federal l a n d . During r e l a t e d emergencies, i f o f f i c i a l s of 
e i t h e r agency a r e u n a v a i l a b l e , o f f i c i a l s of the other Agency s h a l l 
take such a c t i o n as i s necessary to prevent p o l l u t i o n , or damage to 
persons , n a t u r a l r e s o u r c e s , or p rope r ty . In these cases , the o the r 
agency s h a l l be n o t i f i e d as soon as p o s s i b l e . 

2) Exchange n o n - c o n f i d e n t i a l information regarding s i t e and 
d r i l l i n g p l a n s , we l l p e r m i t s , e x p l o r a t i o n , and product ion p l a n s . 

3) Notify each o t h e r w i t h i n 30 days of any approved pe rmi t s . 

With regard to o i l , g a s , and geothermal ( f l u i d minera l ) r e g u l a t i o n , BLM 
and DOGAMI w i l l c o o r d i n a t e bond requirements as fo l lows: 

a) For p ro spec t and geothermal w e l l s on Federal land, BLM agrees 
not to r e l e a s e bonds on those w e l l s for which the DOGAMI has 
agreed to recognize the Federal bond u n t i l DOGAMI agrees i n 
w r i t i n g t h a t o b l i g a t i o n s of the opera tor under the bond have 
been f u l f i l l e d . 

b) BLM w i l l n o t i f y t h e opera tor t h a t p r i o r to r e l e a s e of any 
bond, DOGAMI w i l l be afforded an oppor tuni ty to review and/or 
comment on the s u i t a b i l i t y of s i t e rec lamat ion . 

c) For o i l and gas w e l l s on Federa l land, j o i n t bonding w i l l be 
Implemented as soon a s DOG.A.MI has au thor i ty for such agreements 
under ORS 520 or OAR 632-10-205. 

) 
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With regard to s u r f a c e mining and the surface impacts of underground 
mining on publ ic l a n d s for so l id minera l s , BLM and DOGAMI w i l l r e g u l a t e 
on a coopera t ive b a s i s , except DOGAMI w i l l not r e g u l a t e s i t e s excluded 
by ORS 517.750 e t s e q . , ( i nc lud ing mining in the beds or banks of any 
wate rs in the S t a t e ; c o n s t r u c t i o n , r e c o n s t r u c t i o n , or tnaintenance of 
access or o n s i t e r o a d s ; subsurface impacts of underground mines; or 
surface nunlng o p e r a t i o n s which Involve l e s s than 5,000 cubic ya rds 
t o t a l ma te r i a l and l e s s than one acre of ground d i s tu rbance during any 
consecut ive twelve month p e r i o d ; ) or BLM "Community P i t s " . 

In a d d i t i o n : 

1) Upon r e c e i p t , BLM s h a l l immediately send DOGAMI copies of 
n o n - p r o p r i e t a r y / c o n f i d e n t i a l po r t i ons of n o t i c e s , p l a n s . I n t e n t 
to o p e r a t e , r e c l a m a t i o n p l a n s , enviroimenta l assessments , ope ra t i ng 
(mine) p l a n s , p e r m i t s , bonds, other f i nanc i a l arrangements i n 
l i eu of bonds , and o the r r e l evan t documents Including In spec t ion 
r e p o r t s concern ing mining or surface e f f e c t s of such a c t i v i t i e s 
on the p u b l i c l a n d s . These documents sha l l be sent to the Supe rv i so r , 
Mined Land Reclamation Program, Oregon Department of Geology and 
Mineral I n d u s t r i e s , 1129 S. E. Santlam Road, Albany, Oregon 97321 
(503) 967-2039. 

2) BLM s h a l l p rov ide an i n d i c a t i o n i f a proposed ope ra t ion , o the r 
than a community p i t , i s forecas ted to be l a rge enough wi th in 12 
months to exceed 5,000 yards or over one acre of d i s t u r b a n c e . 

3) DOGAMI s h a l l p rovide ve rba l or w r i t t e n comment wi thin 14 days of 
r e c e i p t by BLM of a mining no t i ce submitted under 43 CFR 3809, 
un le s s i t i s deemed no comments are warrented . For o ther a c t i o n s 
l i s t e d in i tem 1, above except for n o t i c e s under 43 CFR 3809, DOGAMI 
sha l l p rovide w r i t t e n comment within 20 days of r e c e i p t of these 
documents, u n l e s s f i e l d cond i t ions preclude inspec t ion or i t i s 
deemed t h a t no comments a re warrented. 

4) S i m i l a r l l y , for any proposed s i t e on or adjacent to BLM adminis te red 
lands whose o p e r a t o r has appl ied for a permit under the p r o v i s i o n s 
of ORS 715.750 e t . s e q . , or expansion of a s i t e r equ i r ing review, 
DOGAMI s h a l l p rov ide BLM with a complete s e t of documents as provided 
to o the r a u t h o r i z e d reviewing agenc ies . BLM s h a l l provide w r i t t e n 
response w i t h i n 21 days of d i spa tch of these documents, u n l e s s no coimnents 
are w a r r e n t e d . 

5) For Fede ra l l eased s i t e s , BLM w i l l provide DOGAMI wi th cop ies 
of s i t e s p e c i f i c i n s p e c t i o n p l a n s - a s they a re developed to ensure 
cons i s t ency of enforcement ac t i ons on adjacent l ands . 

6) Unt i l r ecx l ama t lon on s i t e i s completed, DOGAMI s h a l l provide BLM 
with cop ie s of I n s p e c t i o n r e p o r t s , pe rmi t s , s ecu r i ty documents. 

^ 



correspondence relating to security adjustments, notices of non-compliance, 
closure orders, notices of abandonment, and other significant non
confidential documents:ion relative to each site on BLM administered 
lands. • 

7, Maximum effort shall be made by both agencies to avoid duplicate 
bonding or conflicting requirements: 

a) Performance bonds or equivalent security will be obtained from 
an operator/applicant by the State prior to Issuance of a state surface 
mining permit in accordance with the provisions of ORS 517.810 and 
BLM I-nstructlon Memorandum No. 83-796, August 23, 1983. When the 
BLM requires a reclamation performance bond or equivalent security, 
such that It Is adequace to meet State needs, the State will accept 
a rider or equivalent control upon the security In order to relieve 
the operator from posting cwo securities for the same operation. 
Final release of the mutual accepted bond will require written 
action by both agencies. 

b) BLM will advise DOG.Ktil when it Intends to release a mutually 
agreed to bond 20 days prior to the release. DOGAMI has the opportunity 
to make an inspection wichin that 20 day period, and if the reclamation 
has not been satisfactorily completed, DOGAMI will so Indicate to 
BLM in writing and the bond will not be released. Deficiencies 
will be corrected or completed under BLM direction. If the reclamation 
is found satisfactory, D0GA.M1 will so indicate in writing and the 
bond can be released. 

c) DOGAMI will seek similar recommendation from BLM prior to release 
of any state bond involving a site which BLM has a surface mine 
regulatory Interest. 

With regard to mineral development on Federal lands: 

1) BLM and DOGAMI shall coordinate efforts at reclamation and 
permitting In a manner which seeks to avoid contradictory requirements. 

2) Field personnel of BLM and the State will cooperate with each other, 
the operator, and personnel of other agencies In achieving effective 
management and the reclamation of disturbed areas. 

3) BLM will notify each applicant that they must comply with applic
able State requirements and permits, BLM, however, will not enforce 
permit requirements of other agencies. 

4) Each agency will strive to Inform the other of the general nature 
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and cype of mineral activity occuring on lands under their respective 
jurisdiction statewide In order to maintain an accurate accounting of 
mineral development activity. 

5) BLM shall notify DOGAMI of any regulatory activity on Federal lands 
with respect to mineral production which contemplates Integration, 
unitization, or any other coordinated management that has a bearing 
on correlative rights. Likewise, DOGAMI shall notify BLM of any 
such developments within the scope of State regulatory activities 
if Federal lands or resources are Involved. 

LIMITATIONS 

Nothing in this Memorandum of Understanding shall be construed as limiting 
or laodifylng in any way the authority, statutory, or regulatory responsibilities 
of the State or the BLM, or binding either the State of Oregon or the Department 
of the Interior to perform beyond their respective authorities, or requiring 
either party to assume or expend any sum in excess of available appropriations. 
Each and every provision of this agreement is subject to the laws of the 
State of Oregon, the laws of the United States, and the regulations promulgated 
pursuant to these statues by government. 

EFFECTIVE DATE 

This Memorandum of Understanding shall become effective upon signature by 
the State Geologist of Oregon and the BLM Oregon State Director, and 
will regain in force, unless formally terminated by either of the signatories 
after thirty (30) days written notice to the other of intention to do 
so. 

This Agreement shall terminate on July I, 1990, unless extended by mutual 
agreement. 

AMENDMENTS 

Anendaents to this agreement may be proposed at any time by any of the signatories, 
and shall become effective upon approval by all. 

STATE OF OREGON: BUREAU OF LAND MANAGEMENT: 

^ ^ ^ ^ B r , ; ^ ^ ^ ^ 
State Geologist State Director 

3/^s/g.g 
Date ' Date 
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Water Resources Department 
MILL CREEK OFFICE PARK 
555 13th STREET N.E.. SALEM. OREGON 97310 

May 28, 1985 

" ' ^1985 

PHONE 378-8508 

California Energy Co., Inc. 
for U.S. Winema National Forest 
3333 Mendocino Avenue 
Santa Rosa, CA 95401 

REFERENCE: Files 68036, 68037, 68038 and 68039 

We have received and accepted your Notices of Beginning of Construction 
of Permits 48464, 48465, 48466 and 48467. 

At the time of proof we may allow the use of water at a different 
location other than described by the permit provided an enlargement 
of the right does not occur. 

If you have any questions, please feel free to call me. 

Sincerely, 

Stephen C. Brown 
Senior.Water Rights Examiner 

SCB:jvm 



May 24, 1985 

State of Oregon 
Department of Water Resources 
555 NE 13th Street 
Salem, Oregon 97310 

Att'n: Mr. Steve Brown 

Senior Water Rights Examiner 

RE: Permits to Appropriate Surface Water—Notice of Beginning of Construction 

Gentlemen: 

California Energy Company applied for Permits to Appropriate Surface Water in 
March of 1984 in connection with a planned geothermal exploration drilling 
project in the winema National Forest. The Oregon DWR issued the following 
permits on June 15, 1985. 

Application No. 

68036 
68037 
68038 
68039 

P e r m i t No 

48464 
48465 
48466 
48467 

Following preparation of a comprehensive environmental study of the proposed 
project, the U.S. Bureau of Land Management (BLM) and Winema National Forest 
approved a modified Plan of Exploration for this project on February 28, 1985. 
California Energy Company is now prepared to commence this exploration project, 
and the permitted use of water. A permit to drill has been issued by BLM and 
permit applications are being processed by the Oregon Department of Geology and 
Mineral Industries. 

Submitted herewith are Notice of Beginning of Construction forms for these 
permits. As stated in our applications, water withdrawals will be made by 
pumping to a water truck (truck-mounted pump) and hauling to the drill sites. 
No damming or physical modification to the diversion points will be necessary in 
order to withdraw water. As noted in the attached letter from Longyear, water 
trucks/pumps are to be supplied under the terms of the solicitation for bid to 
drilling contractors. A showing of "beginning of construction" is established 
by these permitting and contractual actions evidencing the initiation of 
operations required under the permits. 

C A L I F O R N I A 
•'•(-(•^ N / i c N j n n r i N n A V E N U E . S A N T A R O S A . 

E N E R G Y C O 
C A 9 5 4 0 1 ( 7 0 7 ) 5 2 6 - 1 0 0 0 TELEX 

M P 
I I ; 5 10 

A N ^ 
7 4 4 - 2 0 8 



Please add to permit 48467 a new alternative site for Place of Use, as follows: 

Township 31 South, Range 7 1/2 East, WM Section 10 SE 1/4 SW 1/4 Geothermal 
Exploration drilling MZI-llA. Enclosed is copy of a portion of the map 
submitted with our original applications, with the MZI-llA site added. 

Additional or clarifying information, if need, will be gladly provided. 

Very truly yours. 

CW^^-^-^ Ly^ Ci>--^^'^—-
Anna K. Carter 
Administrative Manager 
Permits and Reports 

AKC:42 

Enclosures 
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Form A <s«^,.„, Application No 69036 „„. 

NOTICE OF BEGINNING OF CONSTRUCTION 

I_ _.Ca..lif .9.rnA?...?f?.?.?-?.X...9.°.'!!P.?.̂ .y..'....?.n.'r.! , the holder of Permit No. ....1?..1.̂ .5. 

to appropriate the public waters of the state of Oregon, began the actual construction of the works described 

therein on the .l.S.th day of _ ?*-?.X , 19..?.5... 
t) V • Obtained U.S. Bureau of Land Management and Oregon Department of 

Tlji «Vprepii«tor"'DUil"jt«u the m»nner of ber innint of conjtrucUon. th« amount of worn completed UHI the type of equipment 

Geology and Min.e.ra.i;..I.n.d.y.S.tr.ie.s..permits., .pbtained..confi.rmation..tha^ t ruck 
i i ^ u i ^ ' V o r ' the water »yjt*m up to the <J»U of thiJ statement, and any additional informaUon which ihow» a mbitantUl befinnin* of eonstrrjcUon aa 

with tank and gumps included as part of drillig 
•uthoiiied by your permit. 

IN \yiTNESS WHEREOF, I have hereunto set my hand this .̂ .l!:!?. day of ".?.X _ , 19 
y f) A 3333 Mendocino Avenue, S u i t e 100 

A^....'i:...-....L.l/.L:-irV:y<-. Santa-Rosa^ -GA 9640i • — 
(Sicnature of Applicant) (Addreo) 

F lh^on t . d e t a c h a n d mai l t o Oie Wate r Resource* Oepar tmenC. SaJem, OR 97310, w h e n con f t r ac t ion w o r k U bef t in . 

SP*»567-690 

^ Form A. ,S9<^9.„, Application No. ....68037 
NOTICE OF BEGINNING OF CONSTRUCTION 

• I' : ^^Aifomia . .Energ j , Com^any,...lnc, the holder of Permit No 48465 

I to appropriate the public waters of the state of Oregon, began the actual construction of the works described 

H therein on the .15th day of May. ^ 19 85 

Remarks: ...?.^..t.ai.ned O.S._ Bureau of and Oregon peoartment of 
The approprtator mu.t rtate the m « . n . r of bejin^iin, o f • c o ^ ^ V u ; ; ; ; - ; ; ; ; " ^ ^ - , - - - ^ ; ; ; - ^ " ^ ^ ^ 

• .?e9i°.g.5'...af?.d...M̂ neral Indust̂ ^̂ ^̂  Obtained confirmation ?hat Tater tru( 
m . c , u « d for the water n -«em up to t h . date of thla rta.ement. a« l any «ldtUon.i information whVclt'siii^wi'^'^LbrtinVlL" "i^jliiii^^^ 

i 
. 4 S P . 3 5 S 6 7 - S » ^ " ' " * • " " * " ' " " " " ^ *" " " ' ^ ' ' " R M o u r c e , D e p a r t m e n t . Sa lem, OR 97110. w h e n cons t ruc t ion work U b e j u n . 

IN WITNESS WHEREOF, I have hereunto set my hand this .2.4 t.h day of .Mâ r ^ jg 55 
3333 Mendocino Avenue, S u i t e 100 

A <si,nitu„ofA^ii.ant, ^ " • Sa«ta . .Rosa , . .CA- .*54^^^ . 

I 

I 
•wi^mwww—prvnumumM^Biwiimjn iî ' 

file:///yiTNESS


^ 

Form A (ex-a-rt) Application No 6.80.38 

NOTICE OF BEGINNING OF CONSTRUCTION 

I ?^^A^°^'l^^...?!?^53y company . i n c . ^^^ ^^^^^^ ^^ p ^ ^ ^ . ^ ^ ^ 484 66 

to appropriate the public waters of the s ta te of Oregon, began the actual construction of the works described 

therein on the .ISt.h day of "^.Y , 19..?.^... 

Remarks: .Ob ta ined U..S. . . .Jureau of Land Management an^^^ 
The approprlaior mutt state the manner of bcginnmx of construction, the amount of work completed and the type of equipment 

Geology...and..Min.e.r.a.l...I..n.du.st.ri.e.s..p.ermits .Obta ined confirm^^^^^^ 
acquired for the water synem up to the date of thia statement, and any »dditionai information which shows a substantial beffinninf of construction as 

with tank and pumps included as part of drilling contract (May l^; 19_35J_.;̂  
authorised by your permit 

741-h Mav 85 
IN.WITNESS.WHEREOF, I have hereunto set my hand this .....T....... day of :. , 19 

SP'3SS67-«0 

3333 Mendocino Avenue, Suite 100 
Santa-Rosa-,-GA 9S40-1--

(Addresi) 

PUl oa t , de tach and mai l to t h e W a t e r Resou rces D e p a r t m e n t , Sa lem, OR 97310, w h e n cons t ruc t ion work Is b e e u n . 

Sant-a-Rosa-,-GA 9540-1-
(SiKnaturc of Applicant) (Address) 

• /^.<w^..X...'../&'^:v5r. 

• 
Form A (690-9-77) Application No 68Q39 

NOTICE OF BEGINNING OF CONSTRUCTION 

I, C.al.ifp.r.n.ia...E.n.ergx..Cp.mp.a.ny.,....In.c, ^ the holder of Permi t No. ....4.8.4 6.7. 

^M to appropriate the public waters of the s ta te of Oregon, began the actual construction of the works described 

therein on the IS.th day of .May. , 19..8.5... 

^ Remarks: .Qb.t.ain.ed...U...S.,....Bu.reau.. .qf...Lan.d...M.anaaem^ 
^ . ^^e approprtator must state the manner of t>ccinnin< of construction, the amount of worlc completed and the ^ p e of equipment 

Geo.l.ogy...and...M.i.n.e.ra.l..Ind.us.tri.e Obtained..c.onfirm.a.ti.p.n...t.h 
acquired for the water system up to the date of this statement, and any additional Information which shows a substantial befinnin* of construction as 

•
w i t h t a n k and pumps i n c l u d e d a s p a r t of d r i l l i n g c o n t r a c t (May 1 5 , 1 9 8 5 ) . 

authorized by your permit. 

IN WITNESS WHEREOF, I have hereunto set my hand this .2.4..t.hday of .May. , 19..85... 
^ >. - V J h y It 3333 Mendocino Avenue , S u i t e 100 

,' '1^^^^^^^J^..J.M^£nzr^JL. S a n t a - S o s a v - C A - -954.01. -
( 

„ V, - Santa-Rosav—CA- -954.01-
(SUnaTure of Applicant) (Address) 

n ^ l o o t de tach a n d mal l to t h e Wate r Resou rces D e p a r t m e n t , Sa lem, OR 97310, w h e n cons t ruc t ion w o r k Is beet in . 
SP'35567-690 



Lonsyear C pany 
13875 Mt. McCiellan Street 
Reno, NV 89506 

Telephone: (702) 97 -̂(y296 
Telex: 354-494 

May 15, 1985 

^.^ 

Mr. Robert Pryde, Vice President 
California Energy Company 
3333 Mendocino Avenue 
Santa Rosa, California 95401 

In reference to the footage bid of 4,000 ft. core holes at MAZMA 
#1 & #2, geotheriTioV units Winema National Forest, Klamath Falls, 
Oregon. 

E>ear Bob, 

The following proposal for water hauling for California Energy: 

For the water truck. It holds 2800 gallons of water, tank is en
closed so no overspil of water. 

Motor size, 318 
Has spray bar 
Muffler is McDonald type 
Spark arrester 
Exhaust is the s i ^ of the cab. 
Pump size is a 2%" Honda with a fine mesh screen on the 30' suction 
hose. 
Truck has a fire extingusher, shovel and fire ax. 

Tariff rates are in the footage price plus mileage. 

Thanks for the opportunity to bid on this project. 

Sincerely, 

LONGYEAR COMPANY 

Manager, Nevada Western Zone 
Contract Drilling Division 

CDS:es 
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LonsyearCC ipany 
13875 Mt. McCiellan Street Nf ' 
Rend, NV 89506 ^ CK 

Telephone: (702) 972-0296 ^ "'•^^ ^ 
Telex: 354-494 ^ O ^ : r ^ < ; ^ 

^(5 

May 1 5 , 1985 

Mr. Robert Pryde, Vice President 
California Energy Compemy 
3333 Mendocino Avenue 
Santa Rosa, California 95401 

In reference to the footage bid of 4,000 ft. core holes at MAZMA 
#1 & #2, geothermsVunits Winema National Forest, Klamath Falls, 
Oregon. 

Dear Bob, 

The following proposal for water hauling for California Energy: 

For the water truck. It holds 2800 gallons of water, tank is en
closed so no overspil of water. 

Motor size, 318 
Has spray bar 
Muffler is McDonald type 
Spark arrester 
Exhaust is the si^e of the Ccib. 
Pump size is a 2h" Honda with a fine mesh screen on the 30' suction 
hose. 
Truck has a fire extingusher, shovel and fire ax. 

Tariff rates are in the footage price plus mileage. 

Thanks for the opportunity to bid on this project. 

Sincerely, 

LONGYEAR COMPANY 

. ^ 

Manager, Nevada Western Zone 
Contract Drilling Division 

GDS:es 

file:///ongyear
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STATE OF OREGON 
Coun ty Of KLAMATH 

PERMIT TO APPROPRIATE THE PUBLIC WATERS 
This is to ceftify that I have eaaminao APPUCATION £ 8 0 3 9 end do hereoy gram the sanw SUBJECT TO EXISTING RIGHTS 
INCLUOINQ THE APPBOPWATE MINIMUM FLOW POUCIES ESTABUSHEO BY THE WATER POLICY REVIEW BOARD snd Ifie loHowing 
limitations and conditions: 

This perniit is i«su«> to California Energy Company, Inc., for the United States, winema 
National Forest) of 3333 Mendocino, Avenue, Suite 100, Santa Rosa, California 95601, 
phone (707)526-1000, for the use of the waters' of Scott Creek, a tributary of Klamath* 
*»' "'• PVJ«PosE ot for geothermal exploration drilling 

mst th« PRIORITY OF THE RIGHT datss from | i i (gpch 2 8 1 9 8 4 

•nd is limiiod to tho amount of watar which can oa applied to bonoficial use and shall not eseaod 2 0 , 0 0 0 g S l l o n S p e r d a y 

Th. PoihTT OF DIVERSION,. to tM LOCATED: Divcrsion 1 - 2500 feet South and 2050 feet East from 
the Northwest Corner of Section 10, being within the SE 1/4 NW 1/4 of Section 10,. (ij| 
Township 31 South, Range 7 1/2 East; Diversion 2 - 2575 feet North and 1700 feet west 
from the Southeast Corner of Section 18, being within the NW 1/4 SE 1/4 of 
Section 18, Townshio 31 South, Range 7 East, WM, both in the County of Klamath. 

A description of the PLACE OF USE under the permit, and to which such ngnt is appurtenant, is as follows: 

• Marsh, 

Township 30 South, Range 7 East, WM Section 33 SE 1/4 NE 1/4 Geothennal Exploration 
drilling MZI-7 

Township 31 South, Range 7 East, WM Section 6 -SW 1/4 NE 1/4 Geothenral Exploration 
drilling MZI-8 

Section 18 SW 1/4 NE 1/4 Geothermal Exploration 
drilling MZI-10 

Township 31 South, Range 7 1/2 East, WM Section 11 NE 1/4 NW 1/4 Geothermal Exploration 
drilling MZI-9 

Section 15 NE 1/4 SW 1/4 Geothepr.al Exploration 
drilling M2I-11 

Section 25 SW 1/4 NW 1/4 Geothermal Exploration 
drilling M2I-12 

Section 27 SW 1/4 NE 1/4 Geothermal Exploration 
drilling MZl-13 

Actual construction work shall begin on or t>ofore J u n e 1 5 , 1 9 8 5 . and shall thereafter ba prosecuted with 
reasonable diligence and be completed on or before Octooer i . 19 Q ^ 

Complete application of the water to t r ^ proposed use shall be made on or before Octooer 1. 19 8 7 

Witness my hand this 2^5^^ ' •• ' ' <^ J u n e • • " 8 4 • 

WATER RESOURCES D l R E C ^ ^ v / 

This permit, when issued, is for the beneficial use of waler. By law. the land use associaisd with this water use must be in compliance with 
siatewide land-use goals and any local acknowledged landmse p:sn. it is oossiOia mat tha land use you propose may not oe allowed if it is 
not in keeping with the goals and the acknowledged plan. Your city or county planning agency can advise you about the land-use plan m 
your araa. — 

APPLICATION 6 3 0 3 9 PERMIT 
48467 
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(A ^ ' 

\ 

Actual construction worl i shall begin on or before J u n e 1 5 , 1 9 8 5 

reasonaoie diligence and be completed on or before OctoOer 1, 1986 
, and shall thereafter be prosecuted with 

Complete application of the water to the prooosed use shall be made on or before October 1. 1987 

Witness my hand this ^ 5 ^ ^ day of J u n e . ' » 8 4 • 

STATE OF OREGON 
County Of KLAMATH 

PERMIT TO APPROPRIATE THE PUBLIC WATERS 
This is 10 certify that I nave esammed APf»LlCAT10N 6 8 0 3 6 end do hereby grent the same SUBJECT TO EXISTING RIGHTS 
INCLUDING THE APPROPRIATE MINIMUM FLOW POLICIES ESTABUSHED BY THE WATER POUCY REVIEW BOARD and the following 
limitations and conditions: 

This permit IS issued to California Energy Company, Inc., for the United States, Winema 
National Forest) of 3333 Mendocino, Avenue, Suite 100, Santa Rosa, California 95401, 
phone (707)526-1000, for the use of the waters of Annie Creek, 
for the PURPOSE of for gcothennal exploration drilling 

that the PRIORITY OF THE RIGHT dales from M a r c h 2 8 , 1 9 8 4 

and is limited to the amount of water which can be applied to beneficial use and shall not exceed 2 0 , 0 0 0 g a l l o n s p e r d a y 

The poivT OF DIVERSION is to be LOCATED: 450 feet North 925 feet West from the Southeast Comer 
of Section 25, being wi th in the SE 1/4 SE 1/4 of Section 25, Township 32 South, |i|| 
Range 6 East, WM, in the County of Klamath. 

A description of Ihe PLACE OF USE under the permit, and to which such right Is appurtenant, is as follows: 

Township 32 South, Range 6 East, WM Section 13 NW 1/4 SE 1/4 Geothermal Exploration 
drilling MZII-1 

Section 14 NW 1/4 SW 1/4 Geothermal Exploration 
drilling MZII-2 

Section 23 NW 1/4 SE 1/4 Geothermal Exploration 
drilling MZII-4 

Section 26 SW 1/4 SW 1/4 Geothermal Exploration 
drilling MZI1-5 

^ R U WATER RESOURCES OIR: 

This permit, when issued, is for the beneficial use of water By law. the land use associated with this waler use must be in compliance with 
statewide land-use goals ar>d any local acknowledged land-^se plan. It is possible mat the land use you orooose may not be allowed if it is 
not in keeping with the goals and tne acknowledged plan. Your ciry or county planning agency can advise you aoout tne land-use plan in 
your area 
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California Energy Company, Inc. 
Operator 

MPt 'Z.n iUf t 

SAFETY PRACTICES 
AND 

EMERGENCY PROCEDURES 

This manual contains general safety practices and contingency plans for response 
to emergency situations. A copy of this manual will be issued to all California 
Energy Company drillsite personnel and subcontractors/suppliers operating in the 
field. 

Receipt and understanding of these materials will be required to be acknowledged 
in writing (see Acknowledgement form, at end). 
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GENERAL SAFETY PRACTICES 

The following general safety regulations are designed to meet mandated standards 
and are for the protection of all personnel and others at the jobsite. 

Employees who violate these safety rules, or others issued, will be subject to 
disciplinary action. 

Accidents/Injuries 

All supervisors are responsible for prevention of accidents to workers under 
their supervision. It is the supervisor's responsibility to train employees in 
the safest and most efficient way to work. It is the further responsibility of 
each employee to correct or report to their supervisor any unsafe condition or 
practice they may observe. 

All on-the-job personal injuries, even of a minor nature, must be reported in 
writing on appropriate forms no later than the end of the shift in which the 
injury occurred. 

All personnel will attend and participate in periodic Safety Meetings. 

There will be no gambling, liquor, or narcotics on project properties. 

Horseplay or practical jokes will not be permitted. 

Good housekeeping is an aid to safety. All employees will keep tools, equipment 
and general area clean and orderly. 

Personnel Safety Equipment 

All employees shall be clothed in a manner which will not impair their safety. 

Adequate eye and face protection devices will be worn when grinding, welding, 
chipping, pouring hazardous chemicals or wherever flying particles may cause eye 
injury. Hearing protection devices will be worn where required. 

Steel-toed safety shoes should be worn by all employees working on or near 
drilling equipment. 

Safety hats must be worn by employees and visitors in accordance with the rules 
established for the particular jobsite. 

Safety belts will be worn on all above-ground work as prescribed. 

Equipment Operation 

Only qualified and designated employees shall work on electrical lines and 
equipment. All personnel will follow State and Federal Safety regulations and 
maintain a minimum clearance of 10 feet from overhead or other high voltage 
electrical conductors. 

Only tools in good working condition and designed for the particular job being 
performed shall be used. 



r Portable electric hand tools with exposed non-current carrying metal parts shall 
be grounded unless the portable tools are protected by an approved system of 
double insulation. 

Repairs shall not be made on machinery until power is positively locked out at 
the electrical disconnect. 

Prime movers, machinery or equipment capable of movement shall be effectively 
blocked or secured while repairs are being made. All engines should be equipped 
with explosion resistant or explosion proof ignition systems and water injection 
system for exhaust. All engine exhausts should be welded to ensure a closed 
system. 

Guards must not be removed while equipment is operating and must be in place 
before start-up. 

Safe Driving 

Automotive equipment should be parked at a designated safe distance from rig. 

While driving company automotive equipment, seat belts must be work at all times 
by driver and passengers, if so equipped. 

All personnel will drive with caution in the project area. Where steam or dust 
conditions limit visibility, personnel will use vehicle headlights and proceed 
slowly through the area. 

A speed limit of 25 mph must be observed in the project area. 

Fire Prevention 

Smoking will be permitted only in authorized smoking zones. 

No welding will be done without fire watch with extinguisher. Welding is not to 
be permitted on the rig unless authorized. If welding is required, approval of 
the Drilling Supervisor is required. 

All workers must familiarize themselves with the location and operation of fire 
extinguishers and fire tools on site. 

Hazardous Materials 

Safety equipment shall be worn when handling chemicals. Only authorized 
personnel are to handle chemicals or potentially hazardous materials. Handling 
and storage of such materials shall conform with packaging instructions. 

-2-



EMERGENCY PROCEDURES 

THESE PROCEDURES WERE DEVELOPED FOR DRILLING OF PRODUCTION-SIZE WELLS FOR 
"WORST-CASE" SITUATIONS.. AS SUCH THEY MAY BE UNDULY ALARMING. IMPACTS OF 
EMERGENCIES IN DRILLING OF TEMPERATURE GRADIENT/CORE SIZE HOLES ARE SIMILAR IN 
NATURE, BUT LESSER IN DEGREE. CONTROL PROCEDURES, HOWEVER, ARE THE SAME. 

FIRES 

Use fire extinguishing equipment, water and tools at the site, and notify USFS 
if assistance is needed. Should a wildfire threaten the site, drillsite 
personnel, in communication with USFS, will take appropriate action, including 
evacuation by pre-established routes, if warranted. 

INJURIES 

Use first aid supplies available at site; call for medical assistance; provide 
immediate transportation (air or vehicle) to medical facility, as needed. 

ACCIDENTAL SPILLS AND DISCHARGES CONTROL PROCEDURES 

This section contains emergency control procedures for accidental spills or 
discharges of drilling muds and produced geothermal fluids. Potential sources 
of accidental spills are: 

1. Drilling rigs. 
2. Sumps. 
3. Pipelines. 

Drilling muds are a mixture of water, chemicals, and solid particles 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 sumps at the drilling 
locations. These svimps are open and are adequately sized to hold the volume of 
muds and produced fluids necessary for drilling and testing operations. 
Potential circumstances of discharge are minimal, but could occur by: 

1. Sump overflow. 
2. Sump wall seepage or wall breakdown. 
3. Mud discharge from elsewhere on location. 
4. Shallow lost circulation channeling to surface. 

In the event of accidental discharges of geothermal fluids or drilling muds, the 
overall contingency plan is as follows: 

The onsite Drilling Supervisor will make an immediate investigation of the 
nature and extent of the spill. 

If the spill is small (less than 250 gallons) and easily containable onsite (pad 
area) CECI's Drilling Supervisor will direct and supervise complete cleanup, 
return to normal operations, and notify CECI managing personnel, BLM and \/SFS . 

-3-



Major Spill Contingency Plan 

If the spill is larger than 250 gallons; is not easily contained on site or 
threatens to cause offsite gullying or erosion; or requires operation of 
equipment off of the cleared pad area, CECI will proceed to take necessary 
action to curtail, contain and clean up the spill, and notify personnel, as 
follows: 

1. Stop operations contributing to spill, (if testing, for instance). 
2. Call out heavy equipment, vacuum trucks or water pump trucks. 
3. Call CECI Project Manager and advise of spill. 

The Project Manager or the Manager of Drilling Operations will notify BLM and 
VSF^as soon as practically possible and work closely with them in all phases of 
operations. 

Specific Procedures 

Divert spill to the sump. If sump will not hold volumes, contain with berms or 
dikes. Haul liquid to another sump or available tank or approved disposal site. 
Repair sump. 

Dry and solidify spilled muds. Depending on extent of spill, constituents of 
drilling muds, and preference of BLM and USpS , either return solids to 
sump and compact on the bottom or intermix with soils. 

Continue working crews, equipment and vacuum trucks on cleanup until SO^I and 
V^SPS are satisfied. 

Telephone notification shall be confirmed by the Manager of Drilling Operations 
or the Project Manager, in writing, within two (2) weeks of telephone 
notification, containing: 

1. Reason for discharge or spillage.. 
2. Duration and volume of discharge. 
3. Steps taken to correct problem. 
4. Steps taken to prevent reoccurrence of problem. 

Provide spill report to^ 

See "Emergency Personnel and Services - Telephone Numbers" 

6241:A5 
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HYDROGEN SULFIDE CONTINGENCY PLAN 

Introduction 

THE FOLLOWING EMERGENCY PROCEDURES WERE DEVELOPED FOR DRILLING OF PRODUCTION-
SIZE WELLS AND COVER THE 'WORST-CASE' SITUATIONS. AS SUCH THEY MAY BE UNDULY 
ALARMING. THE LIKELIHOOD OF AN H2S EMERGENCY IN DRILLING OF TEMPERATURE 
GRADIENT CORE HOLES IS LESS—PROCEDURES FOR RESPONSE, HOWEVER, ARE THE SAME. 

It is CECI's intent to provide a safe working place, not only for its own 
employees, but also for those of other firms whose services will aid in the 
drilling and testing of wells. CECI and the drilling subcontractor will make 
every effort to provide adequate safeguards against harm to persons on the rig 
and in the immediate vicinity from the effects of hydrogen sulfide which may, 
under emergency conditions, be released to the atmosphere. 

CECI intends to keep all formations over-balanced so that no intrusions of gas 
will occur. However, we have provided plans in the event of an emergency so 
that it could be handled safely and with a minimum of trouble. It is 
anticipated that if hydrogen sulfide is encountered it will be of low pressure 
and its reaching the surface would most likely be a result of lost circulation. 

This plan provides for personnel safety programs, precautionary measures, safety 
equipment, emergency procedures and general information necessary to safely 
operate in a "sour gas" area. 

To be effective, the plan requires the cooperation and effort of each person 
participating in the drilling of the well(s). Each person must know his/her 
responsibilities and duties, not only under normal operations, but while 
operating under emergency situations. All personnel should therefore 
familiarize themselves with the location and operation of all safety equipment 
and see that their own equipment is properly stored, easily accessilsle at all 
times, and routinely maintained. 

General Information 

The drilling contractor's personnel, necessairy service company personnel, and 
CECI personnel will be thoroughly trained in the use of breathing equipment, 
emergency procedures, individual and group responsibilities, and first aid. 
CECI and the drilling subcontractor will keep a list, at the drill site, of all 
personnel who have been through special training programs. 

All personnel shall undergo an eardrum examination before assignment to this 
area. Persons with perforated eardrums are prohibited from working in a 
hydrogen sulfide environment. 

Smoking will be allowed only in designated areas. 

Two briefing areas shall be designated at each drill site. These areas will be 
situated to provide one briefing area that would be upwind of the well at any 
given time. 



All personnel, without exception, when coming on the drill site must proceed 
directly to CECI's Drilling Supervisor or the drilling subcontractor's 
supervisor for assignment of breathing apparatus and instruction and orientation 
briefing. Each person will be required to read the H2S Contingency Plan and 
verify that he/she has read and understands the procedures by signing the form 
provided. The signed form will be forwarded to CECI's Manager of Drilling 
Operations, or his designated representative. 

A list of emergency stations and phone numbers of personnel and agencies to be 
contacted in case of an emergency will be posted at the following places: 

1. CECI Field Drilling Supervisor's trailer. 
2. Drilling subcontractor supervisor's trailer. 
3. Briefing areas--if briefing area is not one of the above. 

Evacuation Plan 

Upon completion of construction of each drill site, an alternate escape route 
(one other than the main access road) and evacuation procedures applicable to 
the particular drill site will be outlined to all personnel. 

All nonessential personnel will be evacuated when danger to life exists. The 
evacuation will be under the supervision of a person designated by CECI's 
Manager of Drilling Operations or CECI Field Drilling Supervisor. 

1. Do not panic! 
2. Be aware of wind direction. 
3. Follow instructions. 

Safety Equipment 

Automatic Hydrogen Sulfide continuous monitoring detectors with audio alarms 
will be placed at the shale shakers and on the rig floor. Portable hand 
operated H2S detectors (can also be utilized for detection of Sulfur Dioxide) 
and H2S detector ampules will be readily available for spot checks. 

Self contained breathing equipment and resuscitators will be readily available 
for emergency use. Approved First Aid kits will be located at both briefing 
areas. 

Approved blowout prevention equipment will be installed, maintained, and 
frequently tested. 

If required, an adequate degasser manifolded to permit gas exhaust will be 
installed. Gas will always be vented to the pit downwind of the rig. 

Explosion proof electric fans (bug blowers) will be positioned to ensure 
adequate circulation in critical areas, should gas be encountered. 

Wind socks or streamers will be positioned so as to be in easy view of rig floor 
and both briefing areas during both night and daylight hours. 

Warning signs will be available for posting on the access road to the location. 
"No Smoking" signs will be posted. 

-6-



f Training 

A training and information session will be conducted covering the following: 

1. Location of H2S safety equipment, portable fire extinguishers and H2S 
detectors. 

2. Proper use of H2S detectors. 

3. General information on breathing equipment including length of time it 
can be worn, testing for leaks around face and hose connections, 
warning signals when pressure is depleting, maintenance and storage 
procedures. 

4. Proper use of oxygen resuscitators. 

5. Procedure for rescuing a person overcome by HjS. 

6. Responsibilities and duties during an emergency. 

7. Condition I, II, and III alerts (see following pages). 

A drill, with breathing equipment, will be conducted with each crew, including 
the mud loggers and mud engineer. The purpose of the drill is to instruct the 
crew in the use of breathing equipment and HjS procedures. 

The drill will include the following personnel: 

1. Rig crew. 

2. Mud engineer. 

3C Mud logger. 

4. Service company personnel assigned to essential duty during an 
emergency. 

5. Drilling subcontractor's supervisor. 

6. CECI Manager of Drilling Operations. 

7. CECI Field Drilling Supervisor. 

8. CECI Project Geologists. 

-7-



The following procedure will be used for drills: 

1. All personnel will be informed that a drill is to be staged. 

2. The mud logger will initiate the drill by manually activating the alarm 
system. 

3. The rig crew, mud logger, mud engineer and drilling supervisors will 
put on their breathing equipment. All other personnel will report to 
the proper briefing station. 

4. Once breathing equipment is on, the driller will pull off bottom, shut 
down pumps and check for flow. 

5. The drilling shall proceed as if the well is flowing and simulate well 
shut-in procedures. 

6. Mud logger will continue to monitor his equipment. 

7- The mud engineer will perform a mud check for weight and funnel 
viscosity and rxin a "Hach Test" to determine the sulfide 
concentration. 

8. Drilling supervisors will observe to make certain all personnel know 
their duties. Corrections will be made where needed. 

Procedures for Operating Conditions 

When Hydrogen Sulfide has been detected in the drilling fluid returns, 
operations will be performed under one of the three following conditions: 

CONDITION I - POTENTIAL DANGER 

Alarms: None (less than 10 ppm) 

This condition will be in effect continuously from the commencement of drilling, 
unless it is necessary to go to Condition II. 

1. Be alert for condition changes. 

2. Run a "Hach Test" on drill fluid routinely. 

3. Check that all safety equipment is available and working. 

4. Conduct drills and familiarization programs. 
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CONDITION II - MODERATE DANGER 

Alarm: Horn or Siren actuates at 10 ppm. 

1. The following personnel will immediately put on their breathing equipment: 

a. All personnel on rig floor. 

b. All personnel in area of mud pits. 

2. Notify Drilling Supervisors. 

3. Follow instructions of Drilling Supervisors. 

4. Immediately begin to ascertain the source of the H2S and take the required 
steps to suppress the H2S;. Drilling will not proceed until the source is 
determined, the well is circulated, and the gas is controlled. 

5. The supervisors will makei sure all nonessential personnel are out of the 
potential danger area. j 

I 
i 

6. Check all gas monitoring |devices and increase gas monitoring activities 
with the portable, hand-operated H2S detector units. 

7. The Field Drilling Supervisor will assess the situation, outline a control 
program and assign duties to each person or group as required to bring the 
situation under control. 

8. Signs to be posted on access road to location indicating "Danger - Hydrogen 
Sulfide - H2S." j 

9. Access to drill site to he limited to authorized personnel only. 

10. Notify Manager of Drilling Operations. 

-9-



CONDITION III - EXTREME DANGER TO LIFE 

Alarm: Horn or Siren, Blinking Lights 

Critical well operations, well control problems, poisonous gas above threshold 
levels (see Table 2, page 13), and, in the extreme, loss of well control. 

1. All personnel will put on their protective breathing equipment. 

2. All personnel not required for well control will proceed to upwind briefing 
area for evacuation instructions. 

3. Follow instructions of Drilling Supervisor. 

4. The Field Drilling Supervisor will assess the situation, outline a control 
program and assign duties to each person or group as required to bring the 
situation under control. 

5. Drilling Supervisor will notify CECI Manager of Drilling Operations of the 
situation and steps taken. 

6. CECI Manager of Drilling Operations will brief his immediate supervisor of 
the situation. 

7. CECI's Project Manager or Manager of Drilling Operations, or, in case they 
are unavailable, the Drilling Supervisor, will notify. (see Telephone 
Numbers - Emergency Personnel and Services, at end), s. , , 

Extreme Emergency 

If there is no hope of containing well under prevailing conditions and there is 
a definite threat to human life and property. 

1. Initiate Emergency Evacuation Plan. 

2. Refer to "Contingency Plan for Uncontrolled Blowout." 

3. Time and circumstances permitting, the Field Office should be notified of 
the situation. 

4. As a last resort, the well is to be ignited (Poison Gas). 

Instructions for Igniting the Well: 

Two people are required for the actual igniting operation. Both-will wear 
self-contained breathing units and will have 200 foot retrieval ropes tied 
around their waists. One man is responsible for checking the atmosphere for 
explosive gases with the Explosimeter. The other is responsible for lighting 
the well. Keep personnel not assigned special duties within the "Safe Breathing 
Area." Those in the "Safe Breathing Area" will be alert to the needs of the two 
persons assigned to ignite the well. Should either of these persons be overcome 
by fumes, they will immediately be pulled to safety by the retrieval ropes. 
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( 
The primai^^ method for igniting the well is a 25 mm meteortype flare gun. It 
has a range of approximately 500 feet. If this method fails or well conditions 
are such that a safer or better method is apparent, then the alteimate should be 
used. 

If the well is ignited, the burning Hydrogen Sulfide will be converted to Sulfur 
Dioxide, which is also poisonous. Therefore, DO NOT ASSUME THAT THE AREA IS 
SAFE AFTER THE GAS IS IGNITED. CONTINUE TO OBSERVE EMERGENCY PROCEDURES AND 
FOLLOW THE INSTRUCTIONS OF THE SUPERVISORS. 

Initiate program to kill, plug, and abandon the well. 

Rescue of HTS Victim 

While drilling operations procedures include preparations for personnel safety, 
all personnel should be aware of first aid procedures in the event someone 
becomes careless. First aid for H2S victims is, primarily: 

1. Move the victim to fresh air immediately. 

Warning: Do not jeopardize your own safety. Always wear a. self-contained 
breathing apparatus while attempting rescue. 

2. If victim is unconscious and not breathing, move the victim at once to the 
safe breathing area and apply mouth-to-mouth artificial respiration until a 
resuscitator is available. Use the resuscitator until normal breathing is 
restored. Symptons may pass rapidly. However, keep the victim warm and 
take them to a hospital and place under the care of a physician. 

Emergency Evacuation Plans: 

Personnel will assemble at the most upwind briefing area for instruction. 

All evacuation plans will be coordinated through W$FS. Ambulance, hospital, and 
doctor will be coordinated by C6C.l/0»»;Ug.^. 
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TABLE 1 

PHYSICAL EFFECTS OF HYDROGEN SULFIDE 

CONCENTRATION 

GRAINS/100 
PERCENT (1%) ,PPM STD. FT.^ 

0 . 0 0 1 

0 .002 

0 . 0 1 

10 

20 

100 

.65 

1.30 

6 .48 

0.02 

0.05 

0.07 

0.10 

200 

500 

700 

1000 

12.96 

32.96 

45.36 

64.80 

PHYSICAL EFFECTS 

Obvious and unpleasant odor. 

Safe for 8 hours exposure. 

Kills smell in 3 to 15 minutes; 
may sting eyes and throat. 

Kills smell shortly; stings eyes 
and throat. 

Dizziness; breathing ceases in a few 
minutes; need prompt artificial res
piration. 

Unconscious quickly; death will 
result if not rescued promptly. 

Unconscious at once; followed by 
death' within minutes. 
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COMMON NAME 

Hydrogen Cyanide 
Hydrogen Sulfide 

Sulfur Dioxide 
Chlorine 
Carbon Monoxide 
Carbon Dioxide 
Methane 

CHEMICAL 
FORMULA 

HCN 
H2S 

SO2 
CI2 
CO 
CO 2 
CH4 

TOXICITY 

GRAVITY 
SG AIR = 

0.94 
1.18 

2.21 
2.45 
0.97 
1.52 

0.55 

TABLE 2 

OF VARIOUS GASES 

(SG) 
. 1 

THRESHOLD^ 
LIMIT 

10 ppm 
10 
20 
5 
1 

50 
5000 

90000 

ppm'* 
ppm^ 
ppm 
ppm 
ppm 
ppm 

ppm 

HAZARDOUS2 LETHAL^ 

LIMIT CONCENTRATION 

150 ppm/hr 
250 ppm/hr 

-
4 ppm/hr 

400 ppm/hr 
5% 

9% combustible 
above 5% in air 

300 ppm 
600 ppm 

1000 ppm 
1000 ppm 
1000 ppm 

10% 

* • 

^ Threshold Limit - concentration at which it is believed that all workers may 
be repeatedly exposed day after day without adverse effects. 

^ Hazardous Limit - concentration that may cause death. 

^ Lethal Concentration - concentration that will cause death with short term 
exposure. 

^ Threshold Limit = 10 PPM - 1972 ACGIH (American Conference of Governmental 
Industrial Hygienists) 

^ Threshold Limit = 20 PPM - 1966 ANSI acceptable ceiling concentration for 
eight-hour exposure (based on 40-hour week) is 20 PPM. OSHA Rules and Reg
ulations (Federal Register, Volume 37, No. 202, Part II, dat.ed October 18, 
1972). 

•13-



CONTINGENCY PLAN FOR UNCONTROLLED BLOWOUT 

Temperature gradient holes are neither designed, planned, noc allowed by federal 
regulations to be capable of encountering a producible resource. The likelihood , 
of blowout is therefore minimal. This unlikely event, if it occurred would be 
further mitigated by the Smt*// diameter of these holes. 

When the means to shut in or control the flow from a well is lost, California 
Energy Company's Field Drilling Supervisor or the V.P. of Drilling Operations is 
to: 

Initiate appropriate control procedures (procedures will vary greatly depending 
on the magnitude of the problem). 

If any injuries have occured, dispatch all injured personnel to nearest medical 
facility. 

If there is a threat to any local residents or Forest Service facilities notify 
USFS as soon as possible. 

Secure and maintain control of access roads to.area to eliminate entry of 
unauthorized personnel. 

Contact CECI's V.P. Drilling Operations and advise of the situation. V.P. 
Drilling Operations will follow same procedure as stated in Major Spill 
Contingency Plan. 

Initiate any further or supplemental steps which may be necessary or advisable 
based on consultation with the V.P. Drilling Operations. 

Make certain that all safety practices and procedures are being followed and 
that all members of the drilling crew are performing their assigned duties 
correctly. 

Attempt to control the well at the rig site with rig personnel and supervisors 
until relieved by V.P. Drilling Operations. 

If fluid flow is of an uncontained nature, attempt containment with required 
equipment to contruct sumps and/or dikes as rapidly as possible as needed. 

Attempt to construct and/or fabricate and' install any well head facilities 
required to contain fluid flow at the well or casing head. 

Maintain a continuing inspection of the pad area immediately around the well 
site, subject to erosion, that may cause a failure to the drilling rig 
structure. Take necessary steps to avert areas of possible erosion by 
excavation and rebuilding of the area as indicated. 

Following complete containment of the well, initiate steps to return the area to 
its normal state prior to the blowout or fluid flow, such as reseeding with 
similar and approved vegetation. 



Injuries; 

In the event injuries occur, utilize first aid supplies available at site. 
Immediate attention will be given to proper air and/or other transportation to a 
medical facility as required. 

Refer to "Emergency Personnel and Services - Telephone Numbers". 

Copies of accident reports from California Energy Company and/or the 
subcontractor employing the injured individual will be submitted to BLM and 
other agencies as required. 

/D 



EMERGENCY PHONE NUMBERS 

INJURIES; Klamath County Emergency Services 
(Fire and Medical) 

Merle West Medical Center 
Klamath Falls, OR. 

POLICE; Klamath County Sheriff's Office 

FIRES: Kingsley Fire Center (24 hours) 

Day: 503-882-2501 

Emergency: 503-882-6311 

503-883-7111 

Answering service notifies 
proper authorities 

Day: 503-883-6850, 
(five lines) 6851, 52, 53, 54 

Evenings: 503-882-8274 

Mazama I: Chemult Ranger District 
Bill Jensen 
Fire & Resources Forester 

503-365-2229 

Mazama II: Klamath Ranger District 
Dave Pederson 

503-883-6824 

Anna:Z6242:D3 
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CALIFORNIA ENERGY COMPANY. INC. 

Santa Rosa Headquarters: 

California Energy Company, Inc. 
3333 Mendocino Avenue, Suite 100 
Santa Rosa, CA. 95401 

707-526-1000 

Sunriver Field Office: 503-593-2414 or 2415 

California Energy Company, Inc. 
201 N Sunriver Plaza 
Sunriver Business Park 
P. 0. Box 3399 
Sunriver, OR. 97702 

Mazama Drillsite Rig Phones - 24 Hours: 503-

Robert A. Pryde/Gordy Gollan - Coso Rig Phones: 

Radio Phone 

619-375-1818 

619-375-1128 

Heritage Inn, Ridgecrest 
Bar S Motel, Ridgecrest 

Reference Numbers: 

619-446-6543 
619-446-2551 

CTC House, Sunriver, OR. 

Thunderbird Motel, Klamath Falls, OR. 
Spring Creek Ranch, Chiloquin, OR. 
Ft. Creek Resort, Ft. Klamath, OR. 

503-593-2404 (2405) 

503-882-8864 
503-783-2775 
503-381-2207 

- i n -



AUTHORITIES AND COMMUNICATIONS 

The Bureau of Land Management (BLM) and Winema Nat iona l Fores t ..(WNF) have 
e s t a b l i s h e d t h e following r e s p o n s i b i l i t i e s and a u t h o r i t i e s : 

BLM 
WNF 

Drilling compliance/GROs/DOGAMI contact/noise monitoring. 
Surface compliance/GRO 4/Fire/Access/Public information. 

Bob Fujimoto, BLM Portland (503-231-6946) is responsible for administration of 
California Energy BLM permits. Communications are to be directed to the contact 
persons listed below, in the order listed. See the permits for additional names 
and numbers if you are unable to reach the partyies named below. 

DRILLING/DOWNHOLE COMPLIANCE 

BLM (Lead Agency): 

1st DENNIS SIMONTACCHI 
Inspector, Lakeview 

2nd DENNIS DAVIS 
Inspector, Bend 

Day: 
Night: 

Day: 
Night: 

503-947-2177 
503-947-2355 

503-447-4115 
503-382-3440 

DOGAMI - Oregon Department of Geology and Mineral Industries: 

DENNIS SIMONTACCHI (BLM, above) will handle communications with DOGAMI. 

Dennis Olmstead (DOGAMI) Day: 503-229-5580 
Night: 503-231-3835 

CALIFORNIA ENERGY COMPANY, INC.: 

1st BOB PRYDE/GORDY GOLLAN 

2nd DESIGNATED DRILLSITE 
GEOLOGIST 

Field Phone: Day/Night (to be supplied) 
Santa Rosa: 707-526-1000 

Field Phone: Day/Night (to be supplied) 
Santa Rosa: 707-526-1000 
Sunriver Office: 503-593-2414 

3rd JIM MOORE Santa Rosa: 707-526-1000 

* For major drilling decisions, coordinate with DOE or their UURI designate. 

I ' i 



SORFACE; ON- AND OFF-SITE COMPLIANCE 
( S i t e C o n s t r u c t i o n , W a t e r , R o a d s . F i r e ) ? 

WINEMA NATIONAL FOREST (Lead A g e n c y ) : 

1 s t BILL JENSEN, Chemul t Ranger D i s t r i c t : 503-365-2229 

2nd MARV STUMP, Winema NF, K. F a l l s : 503 -883-6799 

BLM: 

Dennis Simontacchi 503-947-2177 

CALIFORNIA ENERGY COMPANY, INC.; 

" Field Operations: Bob Pryde/Designated Drillsite Geologist 

Environmental Monitoring/Permits/Reports: Dave McClain/Anna Carter 

(̂  



California Energy Company, Inc. 

ACKNOWLEDGEMENT 

I have received a copy of California Energy Company's Safety Practices and 
Emergency Procedures, including: 

General Safety Practices 

Emergency Procedures 

Fire 

Injuries 

Accidental Spills and Discharges Control Procedures 

Contingency Plan for Uncontrolled Blowout 

Hydrogen Sulfide (H2S) Contingency Plan 

Emergency Personnel and Services - Telephone Numbers. 

I have read, and thoroughly understand the procedures, safety practices and 
prohibitions contained therein. 

Name: 
(signature) 

Affiliation: 

Date: 

Please sign and return this Acknowledgement to Cal Energy's Drilling Supervisor 
in the field or mail to: 

Robert A. Pryde 
Vice President Drilling Operations 
California Energy Company, Inc. 
3333 Mendocino Avenue, Suite 100 
Santa Rosa, CA 95401 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

GEOTHERMAL RESOURCES LEASE 
I I Competitive 2 3 Noncompetitive 

Serial Number OR 34669 
USGS - ^GRA Deteimlnation: 

(hef«lna(ler ca l l ed Ihe 

In conelderallon of the lennB and condlllona conla lned herein, and the grant made hereby, thla l eaae la entered Into by the 
UNITED STATES OF AMERICA (hereinafter ca l led the " L e a e o r " ) , act ing through tha Bureau of Land Management (hereinafter 

ca l led the " B u r e a u " ) of Ihe Department of the Interior (hereinafter ca l led th* " D e p a r t m e n t " ) , and 

California Ehergy Conpany, Inc. 
3333 Mendocino Avenue 
Santa Rssa, CA 95401 

" L e a a e e " ) . 
Thla leaae la made purauant lo Ihe Oeolhermal Steam Act of 1970 (B4 Slat. 1566; 30 U.S.C. I 0 0 I - I 0 2 S ) (hereinafter ca l led " t h e 

A c t " ) to be effective on J A N 1 l ^OI (hereinafter cal led Ihe "e f fec t ive d a l e " ) . It Is aubject to all Ihe 
provlalona of the Act and lo all the terms, condi t ions , and requirements of (a) all regula t ions promulgated by Ihe Secretary of Ihe 
Interior (hereinafter cal led " I h e Sec re t a ry" ) In ex i s tence upon Ihe effective da te , apeclf lcat ly including, but not limited lo, 
43 CFR Par i s 3000 and 3200 end 30 CFR Par t s 270 and 271, (b) all geothermal resourcea operat ional orders (hereinafter cal led 
" G R O o r d e r a " ) I s sued pursuant there to , all of which are Incorporated herein and by reference made a part hereof, and (c) any 
regulationa hereafter Issued by the Secretary (except those Inconalslent with any apeclf ic provlalona of thla l e a s e ether than reg
ulat iona l iworporated herein by reference) a l l of which ahal l be . upon their effective da te . Incorporated herein and, by reference, 
made a part hereof. 

See. 1. GRANT - The Lessor hereby grants and l e a s e s to the L e s s e e the e sc lu s lve right and pr ivi lege lo drill for, ext ract , pro
duce, remove, n t l l i ze , s e l l , and d i spose of geothermal ateam and assoc ia ted geothermal r e s o u r c e ! , (hereinafter ca l l ed "geo thenna l 

r e a o u r c e a " ) , In or under the following deBcril>ed ianda a l tuated within the County of K l s n Q t h , 

State of Oregon 

T. 31 S. 

Sec . 3, 

Sec. 9, 

See. 10, 

Sec. 14, 
Sec. 15, 

Sec. 16, 

National Resource Lands 
;R. Vl jE . ; W i l l a T E t t e Meridian 

E»j, excluding that par t within 
Crater Lake NP; 
l o t 4, excluding tha t pa r t within 
Crater Lake NP; 
a l l , excluding tha t pa r t within 
Crater Lake NP; 
a l l ; 
a l l , excluding tha t par t within 
Crater Lake NP; 
l o t 1, excludirq t ha t pa r t within 
Crater Lake NP. 

Total Area 1 ,570 .62 a c r e s 

T. 
Acquired Lands 

;R . ; 

Total Area 

Meridian 

Containing 1 , 5 7 0 . 6 2 ac r e s (hereinafter c i l l e d the " l e t a e d « « • * * or 'Mesaed lands'*), together with: 
(a) The nonexclus ive right to conduct within the l e a sed area geological and geophys ica l explorat ion in accordance with ap

pl icable regu la t ions ; ami 
(b) The right to construct or erect and to use , operate , end maintain within the l eased area, together with Ingress and eg re s s 

thereupon all we l l s , pumps, p ipes , p ipe l ines , bui ld ings , p lan ts , sumps, brine p i t s , r e se rvo i r s , t anks , waterworks, pumping s t a t i ons , 
roads, e lec t r ic power generat ing p lan ts , t ransmiss ion t i ne s . Industrial ( ac l i l t l e s , e l ec t r i c , te legraph or te lephone l ines , and auch 
other worka and alructurea and to use s o much of the surface of the land a s may be necessa ry or reasonably convenient for the 
production, utlllz_atlon, and process ing of geothermal r e sources or to the full enjoyment of the r ights granted by thia leaae , subject 
to compliance with appl icable lawn and regula t ions ; P rov id rd that, although the use of the l eased area for an e lec t r i c power gen
erating plant or t r ansmiss ion fac i lUies or a commercial or Industr ia l facility la author ised hereunder, the location of auch fac l l l t lea 
and the terms of occupancy therefor shal l be under separa te instrumenta lasued under any appl icable lawa artd reeu la t lona ; and 

<c) The noneac lusWe right lo drill potable water wella In accordance with a ta te water lawa within the leaaed area and lo use 
the water produced therefrom for operat ions on Ihe l eased lands free of cos t , provided that auch dril l ing and development are 
conducted in accordance with procedurea approved by the Supervlaor of Ihe Geologica l Survey (hereinafter ca l l ed "Supervisor* ' ) ; 
and 

<d) The right to convert thia l ease to a mineral l ease under the'Mineral L e a s i n g Act of February 25, 1920. as amended, and 
supplemented (30 U.S.C. I B t - 2 8 7 ) or under the Mineral Leas ing Act for Acquired Landa (30 U S . C . 351 -359) . whichever Is ap
propriate, if Ihe l easehold Is primarily valuable for the production of one or more valuable by-producia which ere l ea sab le under 
those s t a t u t e s , and the l ease la incapable of commercial production or u t i l iza t ion of geothermal ateam: Providrd that, an appl i 
ca t ion Is made therefor prior to the expirat ion of the l e a s e extension by reason of by-product production as hereinafter provided, 
and aubject to a l l the terms and condit ions of said appropriate Acta. The L e a a e e Is a lao granted the right to loca le mineral de-
poa i t s under the mining laws (30 U.S.C. 2 1 - 5 4 ) , which would cons t i tu te by-products If commercial production or u l l lUa l lon of 
geothermal ateam continued, but auch a locat ion to be val id must be completed within ninety (90) days after the termination of 
thia l e a se . Any convers ion of this lease to a mineral l e a s e or a mining claim Is contingent on the avai labi l i ty of auch lands for 
this purpdse at the time of the convers ion. If the lands are withdrawn or acquired In aid of a function of any Federa l Department 
or agency, the mineral l ease or mining claim ahal l be aubject to auch addit ional terme and condl l lona aa may be prescr ibed by auch 
Department or agency for Ihe purpose of making operat iona Iherecm conala ten t with Ihe purposes for which t he se landa are admln-
latered; and 

(e) The r ight , without the payment of roya l t i e s hereunder, to reinject Into the l e a sed lands geothermal r e s o u r c e s and con-
denaatea to the extent that auch reaourcea and c o n d e n s a t e s are not ut i l ized, but their re inject ion la neceaaary for operat iona under 
Ihla leaae In Ihe recovering or process ing ef geothermal r e s o u r c e s . If the L e a a e e . purauant to any approved plan, d i spoaea of the 
onuaable brine and produced waale products Into underlying formatlona, he may do ao without the payment of roya l t i ea . 

Sae. 2. TERM 
(a) Th i s l ease sha l l be for a primary term of ten (10) 

yeara from the effective da le and so long thereafter aa geo
thermal ateam la produced or u t i l ized in commercial 
quant i t i es but ahall In no event cont inue for more than forty 
(40) years after the end of the primary term. However. If at 
Ihe end of that forty-year period geothermal ateam Is being 
produced or u t i l ized In commercial quan t i t i e s , and the l eased 
lands are not needed for other purposes , the L e s s e e ahal l 
have a preferential right to a renewal of this leane for a 
aecond forly-year term In accordance with auch terms and 
condi t ions as the L e s s o r deems appropriate . 

(b) If ac tual dri l l ing opera t ions are commenced on the 
l ea sed landa or under »tt approved plan or agreement on be 
half of the l e a s e d lands prior t o t he end of Ihe primary term, 

and are being di l igent ly proaecuted at the end of the primary 
term, thla t e a s e ahal l be ex tended for five (S) years and s o 
long thereafter, but not more than thirty-five (35) yeara . a s 
geothermal s team la produced or ut i l ized In commercial 
quarUlt les . If at the end of auch extended term geothermal 
ateam Is being produced or u t i l i zed in commercial quan t l t l ea . 
Ihe Leaaee ahall have a preferential right to a renewal for 
a aecond term as In (a) above . 

(c) If the Lessor determlnea at a n / lime after the pri
mary term that thla l e a s e la incapable of commercial pro
duction and ut i l iza t ion of geothermal ateam, but one or more 
valuable by-producia are or can be produced In commercial 
quan t i t i e s , thla l e a s e ahal l be extended for so long aa such 
by-products are produced In commercial quant l t lea but not for 
m n e than five (S) yeara from Iha data of auch determinat ion. 



Sac. 3. RENTALS AND ROYALTIES 
(a) Annual Rental — For each lease year prior to the 

commencement of production of geothermal resources In com
mercial quantities on the leaaed lands, the Lessee shall pay 
the Leaaor on vf before Ihe anniversary date of the lease 

a rental of $ ' 0 0 (One Do. . . , , for each 
acre or fraction thereof. 

(b) f.scafatinfi Rrntat ~ Oeginnlng with the sixth lease 
year and for each year thereafter unt i l the lease year begin
ning on or after the commencement of production of geothermal 
reaourcea in commercial quantit ies, the Lessee shall pay on 
or before the anniversary date of the lease an escalated 
rental in an amount per acre or fraction thereof equal to the 
rental per acre for the preceding year and an additional sum 
of one (1) dollar per acre or fraction thereof. If the lease Is 
exterKled beyond ten (10) years for reasons other than Ihe 
commencement of production of geothermal resources In com
mercial quantit ies, Ihe rental for Ihe eleventh year and for 
each lease year thereafter unt i l the Icnsr yrnr beginning on 
or after Ihe commencement of such production w i l l foe the 

. amount of rental for the tenth lease year. If any expenditures 
are made In any lease year for dil igent exploration on the 
teased lands in excess of the minimum required expenditures 
for that year, the excess may be credited against any rentals 

in excess of t ' ^ ^ i*^"*^ DoH.ir) per acre or fraction 
thereof due the Lessor for that or any future year. 

(c) Royalty — On or before the last day of the calendar 
month after the month of commencement 6i production In com
mercial quantities of geothermal resources and thereafter on 
a monthly basis, the Lessee shall pay to the Lessor: 

(1) A royalty of' • percent on the amount or 
value of steam, or any other form of heat nr other a.^noclated 
energy produced, processed, removed, sold, or ut i l ised from 
this lease or reasonably susceptible to sale or ut i l lcat lon 
by the Lessee. j ^ ^ ^ 

(2) A royalty of percent of the value of mny 
by-product derived from production under this lcn<;e, produced, 
processed, removed, aold, or ut i l ized from this lease or 
reasonably susceptible of sale or ut i l lxaf ion by the I..e<iscr, 
except that as to any by-product which Is o mln'^ral named 
In Sec. 1 of the Mineral Leasing Act of February 25, 1920, 
as amended, {^0 U.S.C. 181), the rate of royalty for such 
mineral shall be Ihe same as thnt provided in that statute 
and the maximum mte of royallv lor "^uch mincrni shnll not 
exceed the maximum royalty applicable unrlcr that statute. 

(3) A roynlty ° ^ f } V t : P^r'^ent of th^* value of rom-
mercinlly dcminerallzed water whlr t i has l)pen produced from 
the leased lands, and has t)rcn «ottl nr u l i l i r cd by the Lessre 
or Is rcnsonahly suflcepfrhle of rale or utit izatjon hy the 
Lessee. In no event shnl l the Lessee pay lo Ihe Lessor, for 
the lease year hrglnnlng on nr after the commencement of 
production In commercial quantit ies on the leased lands or 
any subsequent lease year, a royally of 1c<;s than two (2) 
doltars per acre or fraction thereof. If roynlty paid on pro
duction during the loose year has not satisf ied this require
ment, the Lessee shall pny the dif frrvnce on or before the 
expiration date of Ihe tease year for which l l is paid. 

(d) H'dit/rf and Susl'-rnsinn of Rfn ln l and Rtvyaltici — 
Rentals or royalties may be waived, suspended, or reduced 
pursuant to the applicable reRulaKons on the entire lease
hold Or any portion thereof in Ihe Interest of conservation or 
for the purpose ol encouraging Ihe greatest ultimate recovery 
of geothermal resources if the Lessor determines that It Is 
necessary (o do so lo promote such development, or because 
the lease cannot be auccessfully operated under the terms 
fixed herein. 

(e) t lndividcd f'f,rcfi'>n,tt t turrrsf^ - Where the inter'-'sl 
of the Lessor in the geothermal resources underlying nnv 
tract or tracts described In Sec. I is an undivided fractionnl 
Interest, the renfats and royalties payable on account of each 
such tract shall be in Ihe same proportion to the rentals and 
royaltiea provided In this lease as the Individual fractional 
Inlcrest of the Lessor in the r.colhermal reaourcea under
lying such tract is to the fu l l fee Inlcrcsl . 

(f) Readjti.^tmeTtts — Rentals and royalties hereunder 
mny be readjusted In accordnnce with the Act and rcnulatlons 
lo rates not in excess of Ihe rtiica provided Iherein, and al 
not lean than twenty (20) year Intervals beginning thir ty-f ive 
(35) years alter the date geothermal steam ia produced from 
(he tease an determined by (he Supervisor. 

Sae. 4. PAYMENTS - It Is expressly understood lh«l the 
Secretary mmy establish the voluea and minimum values ot 
geothermal resources to compute royol t l rs In accordance with 
the applicable regulations. Unless otherwlne directed by the 
Secretary, a l l payments to Ihe Lessor wi l l be made as re
quired by the regulations. If there Is no well on the leased 
lands capat)le nf producing geothermal resources in com
mercial qu8nH!t»s, the failure lo pay rental on or before Ihe 
anniversary date shall cause the leaic to Irrmintile by oper
ation of law except as provided by Sec. 324-1.2 of the rer.u-
Intlona. If the time for payment fa l ls on a Jay on which Ihe 
proper office to receive payment is ctost-d. payment shall 
be deemed to be made on lime if made on the next of f ic ia l 
working d»f. 

Sec. 5. BONDS - The Lessee shal l f i le with the Authorized 
Officer of the Hur^^u (hereinafter cal led the "Authorized 
Officer**) Rhnll maintain at a|t times the bonds required under 
the rrgulnl lons to 1^ furnished ns a condition to the liauance 
of this leace or prior lo entry on the Ieas<.d tnmfs in Ihe 
amounts established by the Lessor and to furnish such addi
t ional bends or security as may be required by Ihe Lessor 
upon enlry on Ihe landa or after operationa or production 
have begun. 

Sec. A. WELLS 
(a) The Lessee shal l dr i l l and produce al l wells nec

essary to protect the leased Inml from dralnsp.e by operations 
en lands not Ihe proprrty of the Lessor, or olhcf lands of the 
t..essor leased at ii lower royalty rate, or on lands as lo which 
lOTalllea and rentals are paid Into di f fe ' funds fmm those 

Into which royaltiea under thla leaae are paid. However. In 
l ieu o# any pari of auch dr i l l ing and production, with the 
consent of the Supervisor, the Leasee may compensate the 
Lessor In fu l l each month for Ihe estimated loss of royalty 
through drainage In the amount determined by said Supervisor. 

(b) At the Leasee's elect ion, and with Ihe approval of 
Ihe Supervisor, the Lessee ahall d r i l l and produce other wells 
In conformity with any eyatem of wel l apacing or production 
altotmenta affecting the f ie ld or area In which the leased 
lands are situated, which ia authorized by applicable law. 

(c) After due notice In wri t ing, the Leasee shall d i l i 
gently d r i l l and produce such wells as the Supervisor shall 
require SO that the (eased lands may be properly and timely 
developed and for the production of geothermal steam and its 
by-products, Including commercially demlnerallzed water for 
beneficial uses In accordance with applicable state laws. 
However, the Supervlaor may waive or modify the requirements 
of this subparagraph (c) In the Interest of conservation of 
natural resources or for economic feasibi l i ty or other reasons 
satisfactory to him. If Ihe products or by-products of gen-
thermal production from wells dr i l led on this lease are 
susceptible ot producing commercially demineratized wafer 
for beneficial uses, and a program therefor ia not Init ialed 
with due dil igence, the Lessor may at Its option elect to 
take such producia or by-produc(a and the Lessee shal/ 
deliver al l or any portion thereof to the Lessor el any point 
In the Lessee's geothermal gathering or disposal system 
without coal to the Lessee, If the Lessee's act iv i t ies, under 
the lease, would not be Impaired and auch delivery would 
otherwise be consistent wi th f ie ld and operational require
ments. The retention of this option by the Lcsnor shall in 
no way relieve Ihe Lessee from Ihe duly of producing com
mercially demlnerallzed water where required to do so by 
the Lessor, except when Ihe option Is being exercised and 
then only with reaped to wetis where It Is being exercised, 
or l imit Ihe Leaaor'a right lo take any action under Sec. 25 
to enforce that requirement. 

Sac. 7. INSPECTION - The Leasee shall keep open at al l 
reasonable times for the Inspection of any duly authori7ed 
representative of the Leaaor the leased lands and al l wells, 
Improvements, machinery, and fixtures thereon and ni l 
production reports, maps, records, books, and accounts 
relative to operations under the tease, and wel l logs, surveys, 
or Invealigallons of the leased landa. 

See. 8. CONDUCT OF OPERATIONS - The Lessee sh«II 
conduct a l l operations under this lease In a workmanlike 
manner and In accordance with a l l applicable statutes, regu
lations, and GRO orders, and al l other appropriate dire<:tives 
of the Lessor to prevent bodily Injury, danger to l i fe or health, 
or property damage, and to avoid the waste of resources, 
and shal l comply with a l l requirements which are set forth 
In 43 CFR Group 3200, Including, but not l imited to. Sub
part 3204, or which may l>e prescribed by Ihe Lessor pur
suant to the regulations, and with (he special stipulations 
which are attached to the leaae. a l l of which are specif ically 
incorporated Into this lease. A breach of any term of this 
lease, including the atipufations attached hereto, w i l l he 
subject to a l l the provlalona of this lease with respect to 
remedies In case of default. Where any stipulation is incon
sistent with a regular proviaion of this lease, the stipulation 
shall govern. 

Sae. 9. INDEMNIFICATION 
(a) Tlie Leaaee shal l be lioble to the Le^isnr for any 

damage suffered by the Lessor in any way arising from or 
connected wifh the Lessee's activit ies and operations con
ducted pursuant to this lease, except where damage Is caused 
by employees of Ihe Leaaor acting within the scope of their 
authority. 

(b) The Lessee shall Indemnify and hold harmless the 
Leseor from al l claims arising from or connected with Ihe 
Leasee's activit ies and operations under Ihia lease. 

(c) In »ny case where l iabUll} ' without fault la imposed 
on the Leaaee pursuant lo Ihla section, and the damages 
Involved were cauaed by the action uf a third patty, Ihe rules 
of subrogation shal l apply in accordance with (he law ol the 
Juriadiction where the domage occurred. 

Sec. 10. CONTRACTS FOR SALE OR DISPOSAL OF PRO
DUCTS—The Leasee shal l f i le with the Supervisor not later 
than thirty (30) days after Ihe effective date tt>ereof any 
con(rac(, or evidence of other arrangement lor Ihe Bale or 
tflapoaal of geothermal resourcea. 

Sec. I I . ASSIGNMENT OF LEASE OR INTEREST THEREIN-
Within ninety (90) days from Ihe date of execution thereof, the 
Leasee ahall f i le for approval by the Authorized Officer 
any instrumenta of transfer made of this lease or of any In
terest therein. Including aaslgnments of record t i t le and 
working or other Intereats. 

See. \ X REPORTS AND OTHER INFORMATION-At such 
times and In auch form as the Lessor may prescribe, the 
Lessee shall comply with a l l reporting requiremen's of the 
geothermal resources leasing, operating, and unit regulations 
and ahall aubmit quarterly reports containing Ihe data which 
it has collected through the monitoring of air, land, and water 
quality and a l l other data pertaining to the effect on the 
environment by operations under the lense. The Lessee shall 
also comply with auch other reporting requirements as may be 
imposed by Ihe Authorized Officer or Ihe Supervisor. The 
Lessor may release to the general public any reports, mapo. 
or other Information aubmltled by the Lessee ex'.epl geoloRit 
and geophyalcal interpretations, maps, or data subject lo 
30 CFR 270.79 or unless the Lessee shall designate that 
Information as proprietary and the Svpetviaor or the Authorized 
Officer ahal l approve that designation. 

Sac. 13. DILIGENT EXPLORATION - In the manner requirrJ 
by the regulations, the Leasee shall di l igently explore the 
leased lands for geothermal resources unti l there is prodiictfon 
In commercial quantities applicable to this lease. After the 
f i f th year of Iha prim'- - ( e m the Leaaee shal l make at leaat 



Ihe minimum expenditures required to qualify Ihe operationa 
on Ihe leaaed landa aa dil igent exploration under Ihe 
regulationa. 

Sae. U , PROTECTION OF THE ENVIRONMENT (LAND. 
AIR AND WATER) AND IMPROVEMENTS - The Lessee ahall 
lake al l mitigating actions required by Ihe Lessor to prevent: 
(a) soi l erosion or damage to cropa or other vegetative cover 
on Federal or non-Federal lands In the Ticlnlty; (b) Ihe pol
lution of land, air, or waler; (c) land subsidence, aelamic 
activi ty, or nolae emissions; (d) damage to aesthetic and 
lecteallonat values; (e) damage to f ish or wi ld l i fe or their 
habitats; (f) damage to or removal of Improvements owned by 
Ihe United States or other parties; or (g) damage to or destruc
tion or loss of fossi ls, historic or prehistoric ruins, or art l -
facla. prior to Ihe termination of bond l iabi l i ty or. at any 
other time when required and lo the extent deemed necesaary 
by the Leaaor, the Lessee ahall reclaim al l aurface disturb
ances aa required, remove or cover a l l debris or sol id waste, 
and. eo far aa poaslbte, repair the offsite and onsite damage 
caused by his act iv i ty or activi t ies Incidental thereto, and 
return access roada or trai ls and the leased lands to an ac
ceptable condition including the removal of atruclures, if 
required. The Supervisor or the Authorized Officer ahall 
prescribe the steps to be taken by L>essee to protect Ihe 
auifsce and the environment at«l for the restoration of the 
leased landa and other lands affected by operations on the 
leased lands and improvements thereon, whether or not the 
Improvements are owned by the United States. TImtwr or 
mineral mater lata may be obtained only on terms and con
dlllona Impoaed by the Authorized Officer. 

Sec. 15. WASTE — The Lessee shal l use al l reasonable 
precautions to prevent waste of natural resources artd energy. 
Including geothermal resourcea. or of any minerals, and to 
prevent the communication of water or brine zones w||h any 
o i l . gas. fresh water, or other gas or water bearing formations 
or zones which would threaten destruction or damage to auch 
depoaits. The Leasee shal l monitor noise, air, and waler 
quality conditions In accordance with any ordera of Ihe Super
visor. 

Sec. 16. MEASUREMENTS - The Lessee shal l gauge or 
otherwise measure al l production, sales, or ut i l izat ion of 
geothermal resources and shal l record the same accurately 
In records as required by Ihe Supervisor. Reports on pro
duction, sales, or ut i l izat ion of geothermal resources shall 
be aubmltted In accordance wi th the lerma of this lease and 
Ihe regulations. 

Sec. 17. RESERVATIONS TO LESSOR - A l l rights in the 
leaaed area not granted to the Lessee by this lease are hereby 
reserved to the Lessor. Without l imit ing the generality of the 
foregoing such reserved rights Include: 

(a) Disposal - The right to sel l or otherwiae dinpoae 
of the aurface of the leased lands or any resource in the 
leased tends under exist ing laws, or laws hereafter enacted, 
aubject to the rights of the Lessee under this lease; 

(b) Rights-o/ t iay — The right to authorize geological 
and geophysical explorations on the leased lands which do 
not Interfere wl lh or endanger actual operations under this 
lease, and the right to grant auch easements or rights-of-way 
for Joint or several use upon, through or In the leased area 
for ateam tinea and other public or private purposes which 
do not Interfere with or endanger actual opereliona or fac i l i t ies 
constructed under Ihia leaae; 

(c) Mineral Rights — The ownership of and the right to 
extract o i l . hydrocarbon gas, and helium from al l geothermal 
ateam and associated geothermal resourcea produced from 
the leased tends; 

(d) Casing — The rieht lo acquire the wel l and casing 
at Ihe fair market'value of the casing where the Lessee finds 
only potable water, and auch water la not required in lease 
operations; and 

(e) Mtasufrmrnts — The right to measure geothermal 
reaourcea and to eample any production thereof. 

Sac. 18. ANTIQUITIES AND OBJECTS OF HISTORIC 
VALUE ~ The Lessee ahall Immediately bring to the attention 
of the Authorized Officer any antiquit ies or other objects of 
historic or aclentl f ic Interest. Including but not l imited to h is
toric or prehistoric ruins, fosstla, or artifacts discovered as 
a reault of operations under this lease, and shal l leave such 
discoveries Intact, Failure to comply with any of the terms 
and conditions Imposed by the Authorized Officer with regard 
lo Ihe preservation of antiquit ies may constitute a violat ion 
of the Antiquit ies Act (16 U.S.C. 43M.)3) . Prior to opera
tions, the Lessee shal l furnish lo the Authorized Officer a 
cert i f ied statement that either no archaeological valuea exist 
or that they may exlat on the leased lands to the best of the 
of the Lessee's knowledge and belief and that they might be 
Impaired by geothermal operations. If the Lessee furnishes 
a statement that archaectoglcat values may exlat where the 
land is lo be disturbed or occupied, the Lessee w i l l engage 
a qualif ied archaeologist, acceptable to Ihe Authorized Of
ficer, to survey and salvage, In advance of any operations, 
auch archaeological vatuea on the lands Involved. The re-
aponalblllty for (be coat for the cert i f icate, survey, and 
aalvage w i l l be borne by the Lessee, and such aatvaged 
property ahall remain tha property of the Leaaor or Ihe aur
faca ownar. 

Sac. 19. DIRECTIONAL DRILLING - A directional wel l 
dr i l led under Ihe leased area from a atirface location on 
nearby land not covered by the leaae shall be deemed to have 
the same effect for a l l purpoaea of thia lease aa a wel l dr i l led 
from a aurface location on Ihe leased area. In such clrcum-
atances, dr i l l ing ahalt be considered to have been commenced 
on Ihe nearby land for the purposes of this tebse, and pro
duction of geothermal resources from the leaaed area through 
any directional wel l located on nearby land, or dr i l l ing or 
reworking of any auch directional wel l shall be conaidered 
production or dr i l l ing or reworking operationa (as the case 
may be) on the leaaed area for a l l purpoaea of thla leaae. 
Mothint contained In thla aaction ahall b« conatrued aa 

granting lo Ihe Leaaee any right in any land outalde (he 
leaaed area. 

Sae. 20. OVERRIDING ROYALTIES - The Leasee ahall not 
create overriding royalties of leaa than one-quarter (1/4) of 
one percent of the value of output nor in exceaa of 50 percent 
of the rate of royalty due lo the Leaaor apecifled In Sec. 3 
of thia lease except aa otherwise authorized by the regulations. 
The Lessee expreaaly agreea that Ihe creation of any over
riding royalty which doea not provide for a prorated reduction 
of a l l overriding royalties ao that the aggregate rate of royal
tiea does not exceed the maximum rale permissible under 
this section, or the failure to suspend an overriding royalty 
during any period when Ihe royalties due to the Leasor have 
been auspended purauant to the terms of thla leaae, ahall 
conatltute a violation of the lease terms. . 

Sac. 21. READJUSTMENT OF TERMS AND CONDITIONS -
The terms and conditions of this lease other than those related 
to rentals aT>d royalties may t>e readjusted In accordance with 
the Act at not leaa than ten-year intervals beginning ten (10) 
years after the date geothermal ateam Is produced from the 
leaaed premiaea aa determined by the Supervisor. 

Sac. 22. COOPERATIVE OR UNIT PLAN - The Lessee 
agrees that It w i l l on Its own, or at the request of Ihe Lessor 
where It la determined to be necessary for the conservation 
of the reeource or to prevent Ihe waste of the resource, sub-
Bcrlt>e to and operate under any reeaonable cooperative or 
unit plan for the development and operation of the area, f ie ld , 
or pool, or part thereof em(>racing the landa aubject to this 
lease as the Secretary may determine to be practicable and 
necessary or advisable In the Interest of conservation. 
In the event the leaaed lands are Included within a unit, 
the terms of this leaae ahall be deemed to be modified (o 
conform to auch unit agreement. Where any proviaion of a 
cooperative or unit plan of development which has been ap
proved by the Secretary. ar»d which by lta lerma affects the 
leased area or any part thereof, la Inconsistent with a pro
vision of Ihla tease, the provisions of auch cooperative or 
unit plan shal l govern. 

Sac. 23. RELINQUISHMENT OF LEASE - The Lessee may 
relinquish thla entire lease or any off ic ial ly designated sub
division of the leased area In accordance with the regulations 
by f i l ing in the proper BLM office s written relinquishment, 
in tr ipl icate, which shal l be effective as of the date of fi l inr:. 
No retlnquiahment of this lease or any portion of the leased 
area ahall relieve the Lessee or lta aurety from any l iabi l i ty 
for breach of any obligation of thla lease. Including the obl i 
gation to make payment of a l l accrued rentals and royalties 
arvl to place a l l wel ls in the leased lands to be relinquished 
In condition for auspenalon or abaixdonment, and to protect 
or restore aubstantlally Ihe surface or aubaurface resourcea 
In s msnner sstlsfactory to Ihe Lessor. 

Sec. 24. REMOVAL OF PROPERTY ON TERMINATION OR 
EXPIRATION OF LEASE 

(a) Upon the termination or expiration of Ihla lease 
In whole or In part, or the relinquishment of the leaae in 
whole or In part, as herein provided, the Leasee ahelt with
in a period of ninety (90) daya (or such longer period as 
the Supervisor may authorize because of adverse climatic 
conditions) thereafter remove from Ihe leaaed landa, no longer 
aubject lo the lease a l l alructurea, machinery, equipment, 
tools, and materials In accordance with applicable regulations 
and orders of the Supervisor. However; Ihe Lessee shal l , 
for a period of not more than alx (6) months, continue to main
tain any such property needed In Ihe relinquished area, as 
determirxed by the Supervisor, for producing wetls or (ot d r i l l 
ing or producing geothermal reaourcea on other leaaes. 

(b) Any alructurea. machinery, equipment, tools, appli
ances, and materials, aubject lo removal by the Lessee, 
as provided above, which are allowed to remain on Ihe leased 
lands ahall become Ihe property of the Lessor on expiration 
of the 90-day period or any extension of that period which may 
be granted by Ihe Supervisor. If the Supervisor directs the 
Leasee to remove auch property, the Leaaee shall do so at 
its own expense, or if 11 fal ls to do ao within a reaaonable 
period, Ihe Leaaor may do ao at the Leaaee*a expenae. 

Soc. 25. REMEDIES IN CASE OF DEFAULT 
(a) Whenever the Leaaee falta to comply with any of 

the provisions of the Act, or the terms and stipulations ot this 
leaae, or of the regulations Issued under the Act, or of any 
order lasued purauant to Ihoae regulationa. and that default 
ahatl continue for a period of thirty (30) daya.after aervlce of 
notice by the Leaaor, Ihe Leaaor may ( t ) auspend operationa 
unt i l Ihe requeated action la taken to correct Ihe noncom
pliance, or (3) cancel the lease In accordance with Sec. 12 
of the Act (30 U.S.C. l O U ) . However, the 30-day notice pro
vision applicable to this leaae under Sec. 12 of Ihe Act shall 
alao apply aa a prerequiaite to the Inatltution of any legal 
proceedlnga by the Leaaor to cancel thla leaae while it la In 
a producing statua. Nothing In thla subsection shall be con
atrued to apply to. or require sny notice with reaped lo any 
legal action inatltuted by Ihe Leaaor other than an action to 
cancel the lease pursuant to Sec. 12 of the Act. 

(b) Whenever Ihe Leasee fal ls lo comply wl lh any of 
(he provlalona of the Act, or of this lease, or the regulationa, 
or of any GRO Ordera, or other ordera, and Immediate action 
la required, the Leasor without waiting for action by the 
Leaaee may enter on Ihe leaaed landa and take auch meaaures 
aa 11 may deem neceaaary lo correct the failure. Including 
a auapenaion of operotlona or production, a l l al (he expenae 
o f Ihe Leasee. 

(c1 A wslver of any particular violation of (he provlslona 
of the Act, or of thla lease, or of any regulations promulgated 
by the Secretary under the Act, ahall not preveni Ihe can
cel lat ion of thla leaae or the exercise of any other remedy or 
remedlea under paragrapha (a) and (b) of thla aectlon by rea
son of any other ouch violat ion, or for Ihe same violat ion 
occuring s i any other l ime. 

(d) Nothing herein shal l l imit or affect Ihe Les8ee*s 
r l (h t (0 a twar ln i snd appeal sa provldad In Sec. 12 of Ihe 



Act and In the regulat ions promulgated thereunder. 
(e) Upon cancel la t ion , tha Leaaee ahal l ramova a l l 

property in accordance with Sec . 24 hereof, arnf ahall re* 
atore the leased landa In a manner acceptable lo the Leaaor 
or aa may be otherwiae required by the Leasor . 

Sac. 26. HEIRS AND SUCCESSORS IN INTEREST - ETach 
obligation hereunder ohatl extend to and be binding upon, and 
every benefit hereof ahal l Inure lo, Ihe he i r s , executors , 
admlnlstratora, aucceaaora , or a aa lgns . of the r e spec t ive 
parllea hereto. 

Sae. 27. UNLAWFUL INTEREST - N o Member of, or Dele
ga te to Congreas , or Resident Commissioner, after h is 
elect ion or appointment, either before or after he has qua l i 
fied, and dtvlng hia cont inuance In office, and no officer, 
agent, or employee of the Department ahall be admitted to 
any share or part in this l ease or derive any benefit Ihat may 
ar ise therefrom; and the provisions of Sec . 3741 of the 
Revised Slalutes (41 U.S.C. Sec . 22), a s tmendeti , and 
Sections 431, 432. and 433 of T i t l e 18 of the United S ta tes 
Code, re la t ing (o contracts made or entered Into, or accep ted 
by or on behalf of the United S ta tes , form a part of thla l e aae 
so far a s (he same may be appl icable . 

Sae. 28. MONOPOLY AND FAIR PRICES - The Lesso r re
serves full power and authority lo protect Ihe public Interest 
by promulgating and enforcing al l orders necessary to insure 
the sa l e of the production from the l eased lands at reaaonable 
pr lcea. to prevent monopoly, and lo safeguard Ihe public 
intereat . 

Sec. 29. EQUAL OPPORTUNITY CLAUSE - The L e s s e e 
agrees that , during the performance of this contract : 

(1) The L e a s e e will not d iscr iminate against any em
ployee or applicant for employment b e c a u s e of race, color, 
religion, sex, or nat ional origin. The L e s s e e will take af
firmative action to ensure that appl icants are employed, and 
that employees are t rea ted during employment, without regard 
lo their rBc». color, religion, sex . or nat ional origin. .Such 
action shal l Include, but not be limited to the following: em
ployment, upgrading, demotion, or transfer; recruitment or 
recruitment advert is ing, layoff or termination; ra tes of pay or 
other forms of compensat ion; and ae lec t lon for training, In
cluding apprent iceship . The L e s s e e agrees to post In con
sp icuous p l ace s , avafUhle to employees and appl icants for 
employment, no t ices to be provided by the Lessor se t t ing 
forth the provisions of th is Equal Importunity c l ause . 

(3) The L e s s e e wil l , in all so l i c i t a t ions or adver t i se 
ments for employees p laced by or on behalf of the L e s s e e , 
s t a t e that all qualified app l ican t s will rece ive cons idera t ion 
for employment without regard to race , color, rel igion, aex, 
or nat ional origin-

(3) The L e s s e e will send to each labor union or repre-
aenta t lve of workers with which L e s s e e has a co l lec t ive 
bargaining agreement or other contract or understanding, a 
not ice , to be provided by the Lessor , advising the labor union 
or workers ' r epresen ta t ive of the L e s s e e ' s commitments under 
th is Equal Opportunity c l a u s e , and shal l post cop ies of the 
not ice In conspicuous p l aces ava i lab le to employees and 
appl icants for employment. 

(4) The L e s s e e will comply with all provis ions of Ex
ecut ive Order No. 11246 of September 24, 1965, a s amended, 
and of the ru les , r egu la t ions , and relevant ordera of the 
Secretary of Labor. 

(5) The L e s s e e will furnish sl l Information and reports 
required by Execut ive Order t lo. 11246 of September 24, 1965, 
as amended. at>d by Ihe r u l e s , regulat iona. and ordera of the 
Secretary of Labor, or pursuant (hereto, mnd wItt permit 
a c c e e s lo Its books, recorda. and s ccoun i s by the Secretary 

ot (he In(erlor and Ihe 5ecre(ary of Labor for purposes of 
Invaatigatlon to aaeer ta ln compllanea with auch rulea, regu
lationa, and ordera. 

(6) In the event of the L e a e e e ' a noncompliance with the 
Equal Opportunity c l a u a e of Ihla l e aae or with mnj of sa id 
ru les , regulat iona, or ordera, thla leaae may be cance led , 
terminated or auspended In whole or In part and the L e s s e e 
may be declared Ineligible for further Federal Government 
contrac ts or l e a s e s In accordance with procedures authorized 
In Execut ive Order No. 11246 of September 24, 1965, a s 
amended, and auch other s anc t i ons a s may be Impoaed and 
remedlea Invoked a s provided In Execut ive Order No. 11346 
of September 24. 1965, s s smended, or by rule, regulat ion, or 
order of the Secretary of Labor, or s s otherwise provided 
by lew. 

(7) The L e s s e e will Include the provisions of Para
graphs ( I ) through (7) of th is Section (29) In every contract , 
subcontract or purchase order un less exempted by ru les , 
regulat ions, or ordera of the Secretary of Labor Issued 
pursuant to Section 204 of Execut ive Order No. 11246 of 
September 24, 1965. aa smended. so that auch provisions 
will be binding upon eac^h contractor , subcontractor, or aub-
conlracl . or purchase order as the Secretary may direct aa a 
means of enforcing such provis ions including aanctiona for 
noncompliance; provided, howtvr r , (hat In the event the 
L e s s e e becomes Involved In, or la (hrealened with, l i t iga
tion with a contractor, aubcontractor , or vendor a s a result of 
auch direction by the Secretary, the L e s s e e may request the 
Leasor lo enter Into such I t l lgallon to protect the In te res t s 
of the Lessor . 

Sac. 30. CERTIFICATION OF NONSEGREGATEO FACIL
ITIES— By entering Into th i s l ea se , the L e s s e e cer t i f ies 
that it does not and wtit not maintain or provide for i ts em
ployees sny segregated fac i l i t i es at any of Us e s t a b l i s h 
ments , stMl that it doea not and will not permit l is employees 
lo perform their s e rv i ce s s t any locat ion, under Ha control , 
where segregated fac i l i t i es are maintained. The L e s s e e 
sgrees that a breach of thia cert if ication Is a violat ion of the 
Flqual Opportunity c lause of th i s l e a s e . As used In th i s 
cert if lcal lon, the term " s e g r e g a t e d f a c l l l t l e a " means , hut Is 
not limited to . any wai t ing rooms, work a reas , rest fooms and 
wash rooms, or r e s t au ran t s or other eat ing a reas , time c locks , 
or locker rooms, and other s to rage or dress ing rooms, parking 
lo ts , drinking fountalna. recreat ion er entertainment a r e a s , 
t ransportat ion, and housing fac i l i t ies provided for employees 
which are segregated by expl ic i t d i rec t ive , or »re In fact 
segregated on the b a s i s of r s c e , color, religion, or nat ional 
origin because of habit , local custom, or otherwiae. L e s s e e 
further agrees that (except where It has obtained Identical 
cert if ications from proposed contractors and subcontractors 
(or specific time per iods) It will obts tn identical cer t i f ica t ions 
from proposed contractora ond subcontractors prior to the 
award of contrac ts or subcon t rac t s exceeding $10,000 which 
ere not exempt from the provlalona of Ihe Equal Opportunity 
c l ause ; that M will re ta in such cer t i f icat ions In Its 
f i l e s ; and that It will forward Ihe following cert if icat ion to 
auch proposed cont rac tors and subcontractors (except where 
the proposed contractor or subcontractor has submitted 
Identical cer l l f lcat lons for apeclf ic time periods); It will 
notify prospect ive cont rac tors and subcontractors of require
ment for cert if icat ion of nonsegregated fac i l i t i es . A (I^erti-
f leal Ion of Nonsegregated Fac i l l t i e a , a s required by the 
May 9, 1967 Order (32 F R . 7439, May 19, 1967) on Elimina
tion of Segregated F a c i l i t i e s , by the Secretary of Labor, 
must be submitted prior lo Ihe award of a conlract or sub
contract exceeding SI0 ,000 which is not exempt from the 
provisions of Ihe Equal Opportunity c l a u s e . The cer t i f icat ion 
may be submitted ei ther for e s c h contract and subconi rsc t 
or for all con t rac t s artd subcon t rac t s during a period ( I .e . , 
quarterly, aemlannual ly , or annual ly) . 

Sec. 31. SP5CIAL STIPULATIONS - (stipulations, if any, are attached hereto and made a part hereof) 

Pt£ASE NOIE: As a result of anendments to 43 CFR 3200, ptbiishecl In the Federal 
Register on /)pril 20, 1983, th is lease form is changed as follows: 
1. Par^raph (b) of Section 3, Escalating Rental, was deleted; 
2. That part of lines 3 and 4 of Section 13, "production in canmercial 

quantities applicable to th is lease" was changed to read "a well 
capable of ccmmercial production on the leased lands". 

3. In accordance with SO 3087, Deconber 3, 1982, the defined duties of the 
Supervisor will be performed by the Deputy State Director for Mineral 
{^sources, BLM. 

Ihia lease is subject to additional stipulations attached. See Exhibit "A". 

"Tha undersigned h-irrby certifies 
compfiance wilh 43 CFR Pari 32GO and 
Ihfl Geolhermal Sleam Act of \97Q'^ 

In witness whereof the parties have executed this lease. 
Lessee: 

A0{hi^ 
T H E UNITED STATES O F AMERICA, L e s s o r 

s ignature of L e s s e e ) (Aulhorlaed Officer) (SIgnsture of L e s s e e ) 

gEAQ 

(Slinalure ol V x t i t i 

(D.I.) 

Oii t f , Min«r»lt OptraHont Sadion 

NOV 2 2 1983 
(Title) 

DEC 2 0 1983 
(D.t.) 

• » 0 t t S ' t T t 



OR 34669 
Exhibit "A" 

Special Stipulations 
Winema National rorest 

The Leasee shall comply with the following special conditions and stipulations 
unless they are modified by mutual agreement of the Lessee, Authorized Officer 
and the responsible surface management official. (In addition to the 
definition found in Section S of this leaae document and as defined in the 
regulationa under 43 CFR 3000.0-S(f), the term "Authorized Officer" as used In 
this lease for the lands whose surface is managed by an agency other than the 
Bureau of Land Management is: (a) for sections S and 11, the Authorized 
Officer of the Bureau of Land Management; (b> for sections 12, 14, and 18 
Involving surface management responsibilities, the authorized representative 
of the United States Department of Agriculture Forest Service.) 

All operations on this lease are subject to Covemment approval with such 
site-specific stipulations as may be necessary to assure reasonable protection 
of or mitigation of effects on other values. A plan of operations shall not 
be approved If it results in unacceptable impact on other resources, land 
uses, and/or the environment. If for these reasons a plan of operations 
cannot be approved, the lease term may be suspended for up to S years subject 
to timely submittal of an appropriate application by the lessee for a 
suspension of operating and producing requirements of the lease and approval 
by the United States. If the conditions do not change sufficiently, and/or 
significantly Improved techniques are not developed such that a plan of 
operations has not been approved during the suspended term of the lease, the 
suspension shall automatically terminate. Unless relinquished sooner, the 
lease will continue for the term remaining at the effective date of the 
suspension or,if not suspended, for the term remaining when the plan of 
operations was disapproved, subject to Government approval of all operations 
ai provided herein, without recourse for compensation. 
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UNITED STATES 
DEPARTMENT QF^TJIE INTERIOR 
BUREAU OF LA^b MANAGEMENT 

GEOTHERMAL RESOURCES LEASE 
• CompetiUve g g Noncompetitive 

Serial Number OR 34681 
USGS - KGRA Determination: 

Described lands were not 
within a KURA as of 

In consideration of the terms and conditions contained herein, snd the grsnt made herebf, this lesse Is entered Into by the 
tTNITED STATES OF AMEfZtCA (hereinafter cal led (he " L e s s o r " ) , ect lnf through the Buresu of Land Msnsfement (heretnsfter 

called the "Bu reau" ) of the Department of the Interior (hereinafter called the "Depsr tnan t " ) . mnd 

Cal i f iDmia Eiiergy Caipasr^, I n c . 
3333 Mendocino Avenue 

9 5 4 0 1 (hef«lnsfter celled the 

Act of 1970 (84 Stat. 1566; 30 US.C. 1001-1025) (hereinafter celled " the 

Santa R3sa, CA 
" L e s s e e " ) . 
Thla lease Is made purauant to the Gf!olhermel Sies 
A c t " ) to be effective on * ' " ' ' J ' ' • ' ' ' (herelnefter called the "ef fect ive da te" ) . It Is sabjecl to s l l Ihe 
provisions of the Act and to el l Ihe terms, condit ions, and requirements of (s) s l l reKulallons promulgated by the Secretary of Ihe 
Interior (hereinafter celled " the Secretary") in exlflfence upon the effective dste, specif ical ly Including, but not l imited to, 
43 CFR Parts 3000 and 3200 and 30 CFR Parts 270 and 271. (b) al l geothermal resources operstlonal orders (hereinafter called 
"GRO orders") Issued pursusnt thereto, al l of which sre Incorporated herein snd by reference msde • part hereof, snd (c) any 
regulations heresfter Issued by the Secretary (etcept those Inconsistent with any specif ic provisions of th is lesse other then reg> 
alatlons IrKorporated herein by reference) s l l of which shstl be* upon their effective dste. Incorporated herein and* by reference, 
msde a pert hereof. 

See. 1. GRANT — The Lessor hereby grants and leases lo the Lessee the exclusive right artd privilege to dr i l l for, e i t rsct , pro
duce, remove, u t i l i se , se l l , and dispose of geothermal steam and assoclsted geothermal reaourcea, (hereinafter cal led "geothermal 

reaourcea"), In or under the fol lowing described Isnds altuated within the County of K l a T B t h • 

State of Oregon 

NalioneJ Resource Lands 
T.32 S. : R - 6 E . : W i l l a r e t t e Meridian 

Protracted Sec. 13, a l l , excluding that 
part within Crater Lake NP; 

Protracted Sec. 24, a l l , excluding that 
part within Crater Lake NP; 

Protracted Sec. 25, a l l , excluding that 
part within Crater Lake NP; 

Protracted Sec. 36, a l l , excliriing that 
part within HES 133. 

Total Area 1^479.41 ^ ^ ^ ^ 

Acquired Lands 
T. ; R. ; 

Total Area 

Meridian 

Containing 1 - 4 7 9 , 4 1 acres (hereinafter celled Ihe " leased a res " or " leased lends**), together wHh: 
(a) The nonexclusive right to conduct wi th in the leased area geological and geophyalcal exploration In accordance with ap

plicable regulations; and 
(b) The rlRhl to construct or erect snd to une, operate, and mointaln within the lessed area, together with Ingress and egress 

thereupon a l l wel ls , pumps, pipes, pipelines, buildings, plants, sumps, brine pi ts, reservoirs, (snka, wsterworks, pumping stsltons, 
roads, electric power generating plnnts, transmission tines, industrlsl fac i l i t ies , electr ic, telegraph or telephone l ines, snd such 
other works and structures and to use ao much of the surfece of the land ss msy be necessary or ressonsbly convenient for the 
production, ut i l izat ion, and processing of geothermal resources or to the fu l l enjoyment of the rights grsnted by this lease, sub|ect 
to compliance with applicable laws snd regulations; Provided that, although the use of the leased srea for an electric power gen
erating plant or transmission faclHl les or a commercial or Industrial faci l i ty Is authorized hereunder, the location of such fac i l i t ies 
and the terms of occupancy therefor shall be under separate Instruments Issued under any applicable laws and regulations; and 

(c) The nonexclusive right to dr i l l potable waler wella In accordance with atate water lawa within the leased area and lo use 
Ihe water produced therefrom for operationa on the leaaed lands free of cost, provided thst such dr i l l ing and development are 
conducted In accordance with procedurea approved by the Supervlaor of the Geological Survey (hereinafter cal led "Supervisor*'); 
and 

(d) The right to convert this lease lo a mineral lease under the'Mineral Leasing Act of February 25, 1920, as amended, and 
supplemented (30 t;.3.C. 181-287) or under the Mineral Leasing Act for Acquired Lands (30 U.S.C 3SI-359), whichever Is ap
propriate. 11 Ihe leasehold Is primarily valuable for the production of one or more valuable by-products which are leasable under 
those statutes, and the lease Is Incapable of commercial production or ut i l izat ion of geothermal steam: Providrd that, an appli
cation Is made therefor prior to the expiration of Ihe lease extension by reason of by-product production as hereinafter provided, 
and subject to a l l the terms and conditions of said appropriate Acts. The Lessee Is alao granted the right lo locate mineral de
posits under the mining lawa (30 l i .S.C. 21—54), which would conatltute by-products If commercial production or ut i l izat ion of 
geothermal ateam continued, but auch a location to be val id must be completed wi th in ninety (90) daya after the termination of 
Ihla lease. Any conversion of this leaae to a mineral lease or a mining claim Is contingent on the avai labi l i ty of such Isnds for 
this purpdse at the lime of the conversion. If the lands are withdrawn or acquired In aid of a function of any Federal Department 
or agency, the mineral lease or mining claim shal l be subject lo such sddltlonal terms and conditions as may be prescribed by such 
Department or agency for the purpose of making operations thereon consistent wi th the purposes for which these lands are admin
istered; and 

(e) The right, without Ihe payment of royalt ies hereunder, lo reinject Into the leased lands geothermal resources and con-
densatea to the extent that such resources end condensates are not ut i l ised, but their reinject ion is necessary for operationa under 
this tease In the recovering or processing of geothermal resources. If Ihe Lessee, purauant to any approved plan, disposes of the 
unusable brine and produced waste products Into underlying (ormstlons, he may do so without Ihe payment of royalt iea. 

Sae. 3. TERM 
(a) This tease shal l be for a primary term of ten (10) 

yeara from the effective date and ao long thereafter as geo* 
thermal ateom Is produced or ut i l lxed In commercial 
quantities but shall in no event continue for more than forty 
(40) years after the end of the primary term. However, tf at 
Ihe end of that forty-year period geothermal steam la being 
produced or ut i l ized In commercial quantit ies, and the leaaed 
lands are not needed for other purposes, the Leaaee shal l 
have a preferential right to a renewal of this leaae for a 
second forty-year term In accordance with auch terms and 
coftdltlons SB the Lessor deems appropriate. 

(b) If actual dr i l l ing operations are commenced on the 
leased lands or under an approved plan or agreement on be
half of tha leaaed lands prior to Ihe end of the primary term. 

and are being di l igent ly prosecuted at the end of the primary 
term, this lease shal l be extended for f ive (5) years and so 
long thereafter, but not more than thirty-f ive (35) yeara, as 
geothermal steam Is produced or ut i l ized In commerclel 
quantit ies. If at the end of such extended term geothermal 
steam Is being produced or ut i l ised In commercial quantl l les, 
the Leasee shal l hsve a preferential right to a renewal for 
a aecond term as In (s) above. 

(c) If the Lessor determines at any time after the pri
mary term that thla lease Is Incapable of commercial pro
duction and ut i l izat ion of geothermal ateam. but one or more 
valuable by-t»oducta are or can be produced In commercial 
quantltlea, thla leaae ahall be extended for ao long aa auch 
by-producta are produced In commercial quantltlea but not for 
mve than f ive (5) yeara from tha date of auch determination. 



Sae. 3. RENTALS AND ROYALTIES 
(a) Annual Rental — For each leaae year prior to tha 

commancament of production of geothermal reaourcea In com
mercial quantltlea on the leased lands, Ihe Leasee shall pay 
the Leaaor on or before the anntvereary date of the leaae 

a rental of $ VOO (One Dollar) 'or e»ch 
acre or fraction thereof. 

(b) Escalating Rental - Beginning with the alxth lease 
year and for each year thereafter unt i l the leaae year begin
ning on or after the commencement of production of geothermal 
resources In commercial quantit ies, Ihe Leaaee shall pay on 
or before the anniversary date of the lease an escalated 
rental In an amount per acre or fraction thereof equal to the 
rental per acre for the preceding year and an additional aum 
of one (1) dollar per acre or fraction thereof. If the lease Is 
extertded beyond ten (10) years for reasons other than the 
commencement of production of geothermal resources In com
mercial quantit ies, Ihe rental for the eleventh year and for 
each lease year thereafter unt i l the leaae year beginning on 
or after the commencement of auch production w i l l be the 
amount of rental for the tenth lease year, tf any expenditures 
are made in any lease yenr lor dil igent exploration on Ihe 
teased lands In excess of the minimum required expenditures 
for that year, Ihe excess may be credited against any rentala 

In exceaa of t ^ QQ [One Dollar) P«f "cre or fraction 
thereof due the Lessor for that or any future year. 

(c) Royally — On or before Ihe last day of the calendar 
month after Ihe month of commencement of production in com
mercial quantities of geothermal resources and thereafter on 
a monthly basis, the Lessee shal l pay to the Leasor: 

( t ) A royalty of t E M percent on the amount or 
value of ateam. or any other form of heal or other associated 
energy produced, processed, removed, sold, or ut i l ized from 
this teaee or reaaonably ausceptlble to sale or ut i l isat ion 
by Ihe Leaaee. 

(2) A royally of JalVEpercent of the value of any 
by-product derived from production under this tense, produced, 
processed, removed, sold, or ut i l ized from this lesse or 
reasonably ausceptlble of sale or ut i l izat ion by Ihe Lessee, 
except that as to mny by-product which Is a mineral nnmed 
In Sec. I of the Mineral Leasing A d of February 35, 1920. 
as amended, (30 U.S.C. 181), the rate of royalty for auch 
mineral shall be the same as that provided in that statute 
and the maximum rate of royalty for such mineral shall not 
exceed the maximum royalty applicable under that statute. 

(3) A royalty of.VlVlS percent of the value of com
mercially demlnerallzed water which has been produced from 
the leased lands, end has been aold nr ut i l ized by the Lessee 
or Is reasonably susceptible of sole or ut i l isat ion hy Ihe 
Lessee. In no event shnll the Lessee pny lo the Lessor, for 
the lease year beginning on or after the commencement of 
production In commercial quantit ies on the leased Innds or 
any subsequent leaae year, a royalty of less than two (2) 
dollars per acre or fraction thereof, tf royally pnid on pro
duction during Ihe lesse year has not sal ls l ied this require
ment, the Lessee shall pay the difference on or before the 
expiration date of the lease year for which l l Is paid. 

(d) Waiver and Su.xpen^ion of Rental and Royalties — 
Rentals or royoltlea may be waived, suspended, or reduced 
pursuant to the applicable regulations on the entire lease
hold or any porlloti thereof In the interest of conservation or 
for the purpose of encouraging the greatest ultimate recovery 
of geothermal resourcea If the Lessor determines that It la 
necessary to do ao to promote such development, or t>ecouse 
the lease cannot be aucceaafully operated under Ihe termn 
f ixed herein. 

(e) Undivided f ' rnr t i i tnal In t r r r s l r — Wiierc the inlcrest 
of the Lessor In Ihe geothermal resources underlying any 
tract or tracts described In Sec. 1 la an undivided fractional 
Interest, the rentals and royalties pnyBl>le on nccount of each 
such tract shnll be In the same proportion to the rentals and 
royalties provided In this lesse as the Individual fracllnnal 
Interest of Ihe Lessor In Ihe genthrrmnl resources under-
tying such tract Is to the fu l l fee interest. 

(f) Readjustmenls — Rentals and royalties hereunder 
may be readjusted in accordance wi th the A d and regulations 
lo rates not In excess of the rales provided therein, and at 
not less thsn twenty (20) year Intervals beginning Ihlr ty-f lve 
(3S) years after the dale geothermal steam is produced from 
the leaae as determined by the Supervisor. 

Sae. 4. PAYMENTS - l l Is expressly understood thnt the 
Secretary may establish the values and minimum values of 
peothermat resourcea to compute royalties in accordance with 
the applicable regulations. Unless otherwise directed by Ihe 
Secretary, a l l paymenta to Ihe Lessor w i l l be made as re
quired by the regulations. If there Is no well on the leased 
lands capable of producing geothermal resources In com
mercial quantit ies, the failure to poy rental on or before the 
anniversary date ahall cause the lease lo terminate by oper
ation of law except as provided by Sec. 3244.2 trf the regu
lations. .If the time for payment fal ls on a day on which the 
proper office to receive payment la cloaed, payment sholl 
be deemed lo be made on time If made on the next of f ic ia l 
working day. 

Sac. 5. BONDS - The Lessee shal l f i le with the Authorized 
Officer of the Bureau (hereinafter catted the *'Authorlzed 
Officer**) shall maintain at a l l times the bonds required under 
Ihe regulations to be furnished aa a condition to Ihe laauance 
of this leaae or prior to entry on the leased landa In Ihe 
amounts eatabtlshed by Ihe Leaaor and to furnish such addi
t ional bonda or aecurlty aa may be required by the Leaser 
upon enlry on the lands or after operations or production 
have begun. 

Sac. 6. WELLS 
(a) The Leasee ahal l d r i l l and produce al l wells nec

essary to protect the leaaed land from drainage by operations 
on landa not the property of the Leasor, or other lands of the 
Leaaor leaaed at a lower royalty rale, or on lands aa to which 
royal lUa and rantala are paid Into diffe funda from thoae 

Into which royaltiea under thla leaae are paid. However, In 
l lau of any part of auch b i l l i n g and production, wl lh the 
consent of tha Supervlaor. tha Laaaaa may companaata the 
Leaaor In fu l l each month for Ihe aatlmated toss of royalty 
through drainage In the amount determined by aald Supervlaor. 

(b) At tha Leasee's elect ion, and with the approval of 
the Supervisor, the Lessee shal l d r i l l and produce other wetls 
In cof\formlty with any ayatem of wel l spacing or production 
altotmenta affecting the f ie ld or area In which Ihe leased 
lands are altuated, which la authorUed by applicable law. 

(c) After due notice In orrltlng, the Leasee shall d i l i 
gently d r i l l and produce auch wells as the Supervisor shal l 
require BO that the leased lands irttty be properly end timely 
developed and for the production of geothermal ateam and Its 
by-producta, Including commercially demlnerallzed water for 
beneficial unea In accordance with applicable atate laws. 
However, the Supervisor may waive or modify the requirements 
of thla aubparagraph (c) In the Interest of conservation of 
natural resources or for economic feasibi l i ty or other reasons 
natlsfactory lo him. I I the producta or byproducts of geo
thermal production from wells dr i l led on this lease are 
susceptible of producing commerclstly demlnerallzed water 
for beneficial uses, and a program therefor la not init iated 
with due dil igence, the Lessor may at Ita option elect to 
lake auch producta or by-products and the Lessee shelj 
deliver a l l or any portion thereof to the Leasor at any point 
In the Le8see*B geothermal gathering or disposal system 
without coat to the Leasee. If Ihe Lessee's act iv i t ies, under 
the leaae, would not be Impaired and auch delivery would 
otherwiae be consistent with f ie ld and operational require
ments. The retention of this option by Ihe Lessor shall in 
no way relieve the Lesaee from the duty of producing com
mercially demlnerallzed water where required to do so by 
the Leasor, except when the option Is being exercised and 
then only with respect to wella where It la being exercised, 
or l imit the Lessor'a right lo lake any mction wider Sec. 25 
to enforce that requirement. 

Sec. 7. INSPECTION - The Lessee ahatl keep open at a l l 
reaaonable times for Ihe Inspection of any duly authorized 
representative of the Lessor the leaaed lands and al l wel ls. 
Improvements, machinery, and fixtures thereon and a l l 
production reports, maps, records, books, and accounts 
relative to operationa under the lease, and wel l logs, surveys, 
or Investigations of the leased lands. 

Sec. B. CONDUCT OF OPERATIONS - The Lessee shal l 
conduct a l l operations under this leaae In a workmanlike 
manner and In accordance with a l l applicable statutes, regu
lations, and GRO ordera, and al l other appropriate directives 
of the Lessor to prevent bodily Injury, danger lo l i fe or health, 
or property damage, and to avoid the waste ol resources. 
and shall comply with a l l requirements which are set forlh 
in 43 CFR Group 3200. Including, but not l imited to. Sub
part 3204, or which may be preacrlbed by Ihe Lessor pur
suant to the regulations, and wi th the special stipulations 
which are attached lo Ihe lease, a l l of which are specif ically 
Incorporated Into this lease. A breach of any term of this 
tease. Including the stipulations ettnched hereto, w i l l be 
subject to al l the provisions of this lease with respect lo 
remedies In case of default. Where any stipulation Is incon
sistent with a regular proviaion of this lease, the stipulation 
shall govern. 

Sac. 9. INDEMNIFICATION 
(a) The Leasee shal l be l iable to the Leasor for any 

damage suffered by the Lessor In any way arising from or 
connected wi th the lessee 's act ivi t ies and operations con
ducted pursuant to this lease, except where damage Is caused 
by employees of the Lessor acting within the scope of their 
authority. 

(b) The Lesaee shal l Indemnify and hold harmless the 
Lessor from al l claims arising from or connected with the 
Lessee's activit ies and operations under thla lease. 

(c) In any case where l iabi l i ty without lault Is Imposed 
on the Lessee pursuant lo this section, mnd the damsf^es 
Involved were caused by the action of a third party, the rules 
of subrogation ahall apply in accordance with the law of the 
Juriadiction where the damage occurred. 

Sac. 10. CONTRACTS FOR SALE OR DISPOSAL OF PRO
D U C T S - The Leasee shal l f i le with the Supervisor not later 
than thirty (30) daya after the effective date thereof any 
conlract, or evidence of other arrangement for Ihe aale or 
diaposal of geothermal reaourcea. 

Sae. n . ASSIGNMENT OF LEASE OR INTEREST THEREIN-
Within ninety (90) days from the date of execution thereof, the 
Leasee ahall f i le for approval by the Authorized Otiicer 
any Inatrumenta of Irannfer made of thla lease or of any In
terest therein, Including aaslgnmenta of record t i t le and 
working or other Intereata. 

Sae. 12. REPORTS AND OTHER INFORMATION-At such 
times and In such form aa the Leasor may prescribe, Ihe 
Lessee shall comply wi th a l l reporting requirements of the 
geothermal resources leasing, operating, and unit regulations 
and ahall aubmit quarterly reports containing the data which 
11 has collected through the monitoring of air, land, and water 
quality and a l l other data pertaining to the effect on the 
environment by operations under the leaae. The Lessee ehall 
also comply wi th auch other reporting requirements as may be 
Imposed by the Authorized Officer or the Supervisor. The 
Lessor may release to Ihe general public any reports, maps, 
or other information submitted by the Lessee except geologic 
and geophyalcal Interpretatlona, maps, or data aubject to 
30 CFR 270.79 or unleaa the Leasee shall designate that 
tnfotmatlon aa propiletary and the Supervlaor or the Authorised 
Officer ahall approve that dealgnatlon. 

$•€. 13. DILIGENT EXPLORATION - In the manner required 
by the regulationa, the Leaaee ahall di l igently explore Ihe 
leased landa for geothermal resourcea unt i l there la production 
In commercial quantlt lea applicable to this leaae. After the 
f i f th year of tha pr lr te rn the Leasee shal l make at least 



tha mlhlmum expendlturea required lo qualify Ihe operationa 
on Ihe leaaed landa aa dil igent exploration under the 
regulationa. 

Sae. U . PROTECTION OF THE ENVIRONMENT (LAND. 
AIR AND WATER) AND IMPROVEMENTS - The Lessee shal l 
take alt mitigating actions required by the Lessor to prevent: 
(a) eoll erosion or damage to cropa or other vegetative cover 
on Federal or aon-Federal lands In the v ic in i ty; (b) the pol
lution of laitd. air. or water; (c) land aubsldence. aeismic 
activity, or nolae amis a Ions; (d) damage to aesthetic and 
recreational values; (e) damage to f ish or wi ld l i fe or their 
hsbltots; (f) damage to or removal of Improvements owned by 
Ihe United States or other parties; or (g) damage to or destruc
tion or loss of fossi ls, historic or prehistoric ruins, or sr t l -
facta. prior to the termination of bond l iabi l i ty or at any 
other time when required and to the extent deemed necessary 
by the Leaaor, Ihe Lessee shal l reclaim a l l aurface disturb
ances as required, remove or cover a l l debris or solid waste, 
and, so far mtt poaalble, repair the offsite and onalte damage 
caused by his act iv i ty or act ivi t ies Incidental thereto, and 
return acceaa roads or trai ls and the leaaed lands to an ac
ceptable condition Including the removal of structures, If 
required. The Supervisor or the Authorized Officer shall 
prescribe the steps to be taken by Lessee to protect the 
surface snd the environment and lor the restoration of the 
leased lands and other lands affected by operations on Ihe 
leased Innds and improvements thereon, whether or not the 
Improvements are owned by Ihe United Slates. Tlmt>er or 
mineral materials may be obtained only on terms and con
ditions Imposed by the AuthorUed Officer. 

Sae. 15. WASTE — The l.^ssee shal l use al l reasonsble 
precautlona lo prevent waste of natural resources and energy, 

. Including geothermal resources, or of sny minerals, and to 
prevent the communication of water or hrlne zones with any 
o i l , gna, fresh water, or other gas or wster bearing formatlona 
or zonea which would threaten destruction or dsmsge to such • 
deposits. The Lesaee shall monitor noise, air. and water 
quality condlllona In accordance with any ordera of the Super
vlaor. 

Sac. 16. MEASUREMENTS - The Lessee shall gauge or 
otherwise measure al l production, sales, or ut i l izat ion of 
geothermal resources and shslt record the same accurately 
In records as required by the Supervisor. Reports on pro
duction, sales, or ut l l lzst lon of geothermal resources shall 
be submitted In accordance wi th the terma of this lesse and 
the regulations. 

See. 17. RESERVATIONS TO LESSOR - A l l rights In ihe 
leased area not granted lo the L.easee by this leaae are hereby 
reserved to the Lessor. Without l imit ing Ihe generality of the 
foregoing such reserved rights Include: 

(a) Disposal — The right to ael l or otherwiae dispose 
of the aurface of the leased lands or any resource In the 
leased lands under exist ing laws, or taws hereafter enacted, 
subject to the rights of the Lessee under this lease; 

(b) Rights-of-way — The right to authorize geological 
and geophyalcal explorations on Ihe teased landa which do 
not interfere with or endanger actual operations under this 
lease, and the right to grant auch easements or rights-of-way 
for Joint or several uae upon, through or In the leased area 
for ateam lines and other public or private purposes which 
do not Interfere with or endanger actual operations or fac i l i t ies 
constructed under this lease; 

(c) Mineral Rights — The ownership of and the right to 
extract o i l , hydrocarbon gas, artd helium from a l l geothermal 
ateam and aesoclated geothermal reaourcea produced from 
the leased lands; 

(d) Casing — The rlfcht to acquire the wel l and casing 
at the fair market value of the caaing where the Lesaee llnds 
only potable waler, and auch waler la not required In leaae 
operations; and 

(e) Measurements — The right to measure geothermal 
reaourcea and to sample any production thereof. 

Sac. 18. ANTIQUITIES AND OBJECTS OF HISTORIC 
VALUE - The Lesaee shal l Immediately bring lo Ihe attention 
of the Authorized Officer any antlqull len or other objects of 
historic or scient i f ic Interest, Including but not l imited lo his
toric or prehistoric ruins, foss i ls , or artifacts discovered as 
a result of operstions under this lease, and shal l leave such 
discoveries Intact. Failure to comply with any of the terms 
and conditions Imposed by the Authorized Officer with regard 
to the preservation of antiqultlea may conatltute a violat ion 
of the Antiqultlea Act (16 U.S.C. 431-433). Prior lo opera
tions, the Leasee shal l furnlah to the Authorized Officer a 
certif ied alatemenl that either no archaeological valuea exist 
or that they may exlat on the leased landa lo the best of Ihe 
of the Lessee's knowledge and belief and that they might be 
Impaired by geothermal operations, tf the Lessee furnishes 
a alalement that archaeological valuea may exist where Ihe 
land la to be dlslurl>ed or occupied, Ihe Lessee w i l l engage 
a quali f ied archaeologist, acceptable to the Authorized Of
f icer, to aurvey and salvage. In advance of any operations, 
auch archaeological valuea on the lands Involved. The re-
aponalbll lty for Ihe cost for the cert i f icate, aurvey. and 
aalvage w i l l be borne by the Leaaee, and auch salvaged 
property ahall remain the property of the Leasor or Ihe aur
faca owner. 

Sae. 19. DIRECTIONAL DRILLING - A direct ional wel l 
dr i l led under Ihe leased area from a aurface location on 
nearby land not covered by the leaae shal l be deemed to have 
the aame elfect for a l l purposes of Ihla lease aa a wel l dr i l led 
from a surface location on the leased area. In such circum
stances, dr i l l ing shall be considered to have been commenced 
on the nearby land for Ihe purposes ef this lease, snd pro
duction of geothermal resources from the leased area through 
any direcl lonal wel l located on nearby land, or dr i l l ing or 
reworking of any such directional welt ahall be conaidered 
production or dr i l l ing or reworking operations (as Ihe case 
may be) on the leased area for a l l purposes of this leaae. 
Nolh inf contained In Ihla aaction ahall ba conatrued aa 

granting lo Iha Laaaea any right In any land outalde the 
leaaed araa. 

Sae. 30. OVERRIDING ROYALTIES - The Leasee shall not 
create overriding royaltiea of leaa than one-quarter (1/4) of 
orte percent of the value of output nor In excess of 50 percent 
of the role of royalty due to the Lessor specified In Sec. 3 
of. this lease except aa otherwiae authorized by the regulations. 
The Lessee expressly agreea that the creation of any over
riding royalty which does not provide for a prorated reduction 
of a l l overriding royalties so that the aggregate rate of royal
tiea does not exceed tha maximum rate permissible under 
this aectlon, or the failure lo auapertd an overriding royalty 
during any period when the royalties due to the Leasor have 
been auspended purauant lo the terma of thla lease, shal l 
conatltute a violat ion of the leaae terms. 

Sae. 21. READJUSTMENT OF TERMS AND CONDITIONS -
The terms and conditions of thla lease other than those related 
to rentals ai>d royalties may be readjusted In accordance with 
the Act at not leaa than ten-year intervals beginning ten (10) 
yeara after the date geothermal ateam Is produced from Ihe 
leaaed premiaea aa determined by the Supervisor. 

Sac. 22. COOPERATIVE OR UNIT PLAN - The Leasee 
agrees that It w i l l on l is own, or st the request of the Lessor 
where It Is determined to be neceaaary for the conservation 
of the resource or to prevent Ihe waste of Ihe resource, sub
scribe lo and operate under any reaaonable cooperative or 
unit plan for the development and operation of the area, f ie ld , 
or pool, or part thereof embracing the lands subject to this 
lease aa the Secretary may determine lo be practicable and 
necessary or advisable bi the Interest of conservation. 
In the event the leased lands are Included within a unit, 
the terms of this leaae shal l be deemed to be modified to 
conform to auch unit agreement. Where any proviaion of a 
cooperative or unit plan of development which has been ap
proved by the Secretary, and which by Its terms affects the 
leased area or any part thereof, Is Inconsistent with a pro-
Tlalon of thla lease, the provlalona of auch cooperative or 
unit plan shal l govern. 

Sec. 23. RELINQUISHMENT OF LEASE - The Lessee may 
relinquish this entire lease or any off ic ial ly designated sub
division of the leaaed area In accordance with the regulations 
by f i l ing In the proper BLM office a written relinquishment. 
In tr ipl icate, which shal l be effective aa ef the date of f i l ing. 
No retlnquiahment of this leaae or any portion of the leased 
srea shall relieve the Lessee or Its aurety from any l iabi l i ty 
for breach of any obligation of Ihla lease. Including the obl i 
gation to make payment of alt accrued rentals and royalties 
and to place a l l wella In the leased landa to,be relinquished 
In condition for suspension or abartdonment, arHl to protect 
or reatore aubstantlally Ihe surface or aubaurface reaources 
In a manner aatlalactory lo the Lessor. 

Sac. 24. REMOVAL OF PROPERTY ON TERMINATION OR 
EXPIRATION OF LEASE 

(a) Upon the termination or expiration of this lesse 
In whole or In part, or Ihe relinquishment of the lease In 
whole or In part, as herein provided, the Leasee shal l wi th
in a period of ninety (90) daya (or auch longer period as 
the Supervisor msy sulhorize Iwcauae ol adverae climatic 
conditions) thereafter remove from the leased Isnda, no longer 
aubject to the lease a l l structures, machinery, equipment, 
tools, and materials In accordance wi th applicable regulations 
and orders of the Supervisor. However; the Lessee shal l , 
for a period of not more than alx (6) months, continue to main
tain any auch properly needed In the rellrKiulahed area, as 
determined by Ihe Supervlaor. for producing wells or for d r i l l 
ing or producing geothermal resources on other leases. 

(b) Any structures, machinery, equipment, tools, appli* 
ances, and materials, aubject to removal by the Lesaee, 
aa provided above, which are allowed to remain on Ihe leased 
landa shall become the property of Ihe Leaaor on expiration 
of the 90-day period or any extension of that period which may 
be granted by the Supervlaor. If the Supervisor directs the 
Lessee lo remove auch property, the Leasee shall do so at 
l is own expenae, or If It fal ls to do so within a reaaonable 
period, the Leaaor may do ao at the Leaaee'a expenae. 

Sac. 25. REMEDIES IN CASE OF DEFAULT 
(a) Whenever the Leaaee fal ls to comply w l lh any ol 

the provisions of the Act, or Ihe terms and stipulationa of this 
lease, or of the regulationa Issued under the Act, or of any 
order Issued purauant to those regulations, and Ihat default 
shal l continue for a period of thirty (30) days after aervlce of 
notice by the Leseor, the Leaaor may ( I ) auspend operstions 
unt i l Ihe requested action la taken to correct the noncom
pliance, or (2) cancel Ihe tease In accordance with Sec. 12 
of the Act (30 U.S.C. 1011). However, the 30-day notice pro
viaion applicable to thla lease under Sec, 12 of the Act shall 
alao apply aa a prerequisite to the Institution of any legal 
proceedlnga by the Leaaor to cancel thla leaae while It la In 
a producing atatuo. Nothing In thla aubaectlon ehall be con
atrued to apply to, or require any notice with reaped to any 
legal action Inatltuted by the Leaaor other than an action to 
cancel the leaae purauant loSec. 12 of the Act. 

(b) Whenever the Leaaee fal ls lo comply wi th any of 
Ihe provisions of Ihe Act , or of this lease, or the regulations, 
or of any GRO Ordera, or other ordera, and Immediate action 
la required, Ihe Lessor without wall ing for action by the 
Leasee may enter on the leaaed landa and take such meaaures 
aa It may deem neceaaary to correct the failure. Including 
a auapenslon of operationa or production, a l l at Ihe expenae 
of Ihe Lesaee. 

(c) A waiver of any particular violation of the provisions 
of the Act, or of thla leaae, or of any regulations promulgated 
by the Secretary under the Act, ahall not prevent the can
cel lat ion of thla lease or the exercise of any other remedy or 
remedlea under paragraphs (a) and (b) of thla aectlon by rea-
aon of any other auch violat ion, or for the aame violat ion 
occuring at any other t ime. 

(d) Nothing herein ahall l imit or affect the Leaaee'a 
right to a tMsrlng and Appeal • • provided In Sac. 13 ef Ihe 



A d and in tha regulations promulgated thereunder. 
(e) Upon cancellation, the Laaaee ahall remove a l l 

properly In accordance wi th Sec. 24 hereof, and shall re
atore the leased lands in a manner acceptable lo the Leaaor 
or aa may ba otbarwlse required by the Leaaor. 

Sae. 26. HEIRS AND SUCCESSORS IN INTEREST - Each 
obligation hereunder ahall extend to snd be binding upon, and 
every benefit hereof shal l Inure lo, tha heUs, executors, 
admlnlstratora, aucceaaora, or aaalgna. of the respective 
parties hereto. 

See. 27. UNLAWFUL INTEREST - No Member of, or Dele-
gate lo ConR*eoB. or Resident Commistloner, after his 
election or appointment, either before or after he has qual i 
f ied, and during his contlnuonce in off ice, and no ofl lcer, 
agent, or employee of the Department ahall be admitted to 
any ahara or part In Ihla lease or derive any ber>efit that may 
arise therelrom; and the provisions of Sec. 3741 of the 
Revised Statutes (41 U.S.C. Sec. 22). as amended, and 
Sediona 431, 432. and 433 of T i t le IB of the United States 
Code, relst ing to contracts made or entered Into, or accepted 
by or on behalf of the United Slates, form a part of thia lease 
so far aa the aame may be applicable. 

See. 28. MONOPOLY AND FAIR PRICES - Tlie Leasor re
serves fu l l power and authority to protect the public interest 
by promulgating and enforcing a l l ordera necessary lo Inaure 
Ihe sate of the production from the leaaed lands at reaaonable 
prices, to prevent monopoly, and to safeguard the public 
interest, 

Sae. 29. EQUAL OPPORTUNITY CLAUSE - The Leaaee 
agrees that, during the performance of this contract: 

( t ) The Lessee w i l l not discrimlnste against any em
ployee or applicant lor employment because of race, color, 
rel igion, sex, or national origin. The Lessee w i l l take af-
ftrmative Bction to ensure fhat applicoma are employed, and 
that employees are treated during employment, without regard 
to their race, color, rel igion, sex, or national origin. Such 
action shall include, but not be l imited to the lol lowing: em
ployment, upgrvtltng, demotion, or transfer; recruitment or 
rrcrut lmrni ndt-etljr.jng, Inyoff or termination; rates of pay or 
other forms of conip**naB|ion; and f.elccttun for training, in
cluding appicnticeNhlp. The Lessee agrees lo post in con
spicuous plnccs, uvnitable to employees and appliconts fur 
employment, notices to be provided hy the Lessor setting 
forth thi- provisions of Ihla Equal Opportunity cluuue. 

(2) The Lessee w i l l , in al l sol ici lat ionu or edvcit isc-
ments for employees placeJ by or on behalf of (he Leysec, 
state thnt al l quali f ied applicants w i l l receive consii lemtlon 
for en^ployti'cnt without regard lo race, color, rel igion, sex, 
Or national ori|(ln. 

(3) The Lessee w i l l send to each tnbor union or repre
sentative of WGrkcrs wi th which Lessee h^s a col lect ive 
hnrgeinlng agreement or other contract or understaniling, a 
notice, to be provided by the Lessor, advising Ihe labor union 
or workers' representative of the Leasee's commitments under 
this Equal Opportunity clause, and shall post copies of the 
notice In conspicuous places available to employeea and 
applicanta for employment. 

(4) The Leasee w i l l comply with alt provlalona of Ex
ecutive Order No. 11246 of September 24, 1965, as amended, 
and of Ihe rules, regulations, and relevant orders of the 
Secretary of Labor. 

(5) The Lesaee w i l l furnlah al l Information and reporta 
required by Executive t>der No. 11246 of September 24, 1965, 
aa amended, and by the rules, regulationa, and orders of the 
Secretary of Labor, or purauant thereto, and w i l l permit 
accaaa to lta books, records, and accounia by tha Secretary 

ot Ihe Interior and tha Secretary of Labor for purposes of 
investigation to aaeertaln compllartca with auch rules, regu
lationa, and orders. 

(6) In the event of the Lesaaa'a noncompliance with the 
Equal Opportunity clauae of this leaae or with any of aald 
rules, regulations, or ordera, thla leaae may be canceled, 
terminated or auspended In whole or in part and the Leasee 
msy be declared Ineligible for further Federal Government 
contracta or leases In accordance with procedures authorized 
In Executive Order No. 11246 of September 24, 1965, as 
smended, and auch other aanctiona aa may ba Impoaed and 
remedlea Invoked aa provided In Executive Order No. 11246 
of September 24, 1965, aa amended, or by rule, regulation, or 
order of the Secretary of Labor, or aa otherwiae provided 
by law. 

(7) The Lessee w i l t Include the provisions of Para
grapha ( I ) through (7) of Ihla Section (29) in overy contract, 
aubcontrsct or purchase order unless exempted by rules, 
regulations, or orders of the Secretary of. Lsbor Issued 

fursuant to Section 204 of Executive Order No. 11246 of 
eptember 24, 1965, aa amended, ao that auch provisions 

wil t be binding upon each contractor, aubcontractor, or aub-
contract, or purchaae order aa the Secretary may direct aa a 
means of enforcing auch provisions Including sanctions for 
noncompliance; provided, however, that In the event the 
Lessee becomes involved in , or la threatened with, l i t iga
tion wl lh a contractor, subcontractor, or vendor ss a reault of 
auch direction by Iha Secretary, the Leaaee may request the 
t^eaaor to enter Into auch l i t igat ion to protect Ihe Intereats 
of the Lessor. 

See. 30. CERTIFICATION OF NONSEGREGATED FACIL
ITIES— By entering Into this lease, the Leaaee certif ies 
that It does not and wi l t not matnlain or provide for Ita em-
ployeea any aegregated fac i l i t ies at any of Its establish
ments, arid Ihat it does not and w i l l not permit Ita employees 
to perform their services at any location, under l is control, 
where segregated facl l l t iaa are maintained. The Leasee 
ogreea that a breach of this cert i f ication is a violat ion of Ihe 
Equal Opportunity clause of thla lease. As used In this 
cert i f ication, the term "segregated f a c i l i t i e s " meana, but is 
not limited to, sny wal l ing rooms, work arena, rest rooms snd 
wash rooma, or restaurants or other eating areas, time clocks, 
or locker rooma, and other storage or dressing rooms, parking 
tots, drinking fountains, recreation or entertainment areas, 
transportation, and housing faci l i t ies provided lor employees 
which are secrcgoted by expl ic i t directive, or are In f a d 
bCRrcgnted on Ihe Imsla of race, color, religion, or notlunal 
origin because of habit, local custom, or otherwise. Lessee 
lurther agrees that (except where it has obtained Identical 
ret i i f icat iona from proposed contractors and subcontractors 
for specific t lmepertod^) it w i l l obtain identicalcert l f ical iona 
from proposed contractors and subcnntroclora prior lo the 
award of contracta or subconlracta exceeding $10,000 which 
ore not exempt from the provisions of the Equal Ctpportunity 
clause; Ihoi it w i l l retain auch certif ications in Its 
l i l es ; and that 11 w i l l forward the following certif ication to 
auch proposed contractors and subcontractors (except where 
the proposed contractor or subcontractor has submitted 
Identical certif ications for specific time periods); it w i l l 
notify prospective contractors and aubcontractors of require
ment for cert i f ication of nonsegregated faci l i t ies. A Certi
f ication of Nonsegregated Fncl t i t iea, aa required by the 
May 9, 1967 Order (32 F.R. 7439, May 19. 1967) on Elimina
tion of Segregated Fac i l i t i es , by the Secretsry of Labor, 
must be aubmltted prior to the award of a contract or sub
contract exceeding SlO,000 which la not exempt from the 
provlalona ot the Equal Opportunity clause. The cert i f icat ion 
may be submitted either for each contract and aubcontrad 
or for a l l contracta and aubcontracta during a period (I.e., 
quarterly, aemlannually, or armually). 

Sec. 31. SPECIAL STIPULATIONS - (stipulations, if any, are attached hereto and made a part hereof) 

Pt£ASE N3TE: As a r e s u l t of amendments t o 43 CFR 3200, pi±>lishe(3 In the FetJeral 
Regis ter on r p t i l 20, 1983, t h i s lease form i s changed as f o l l o « ; 
1. Paragraph (b) of Section 3, Escalating Rental , was de le ted ; 
2. That pa r t of l i n e s 3 and 4 of Section 13, "production in cxmmercial 

q u a n t i t i e s applicable to t h i s lease" ves changed to rea3 "a well 
capable of caranercial production on the leased lands" . 
In accordance with SO 3087, Decsnber 3, 1982, the defined du t i e s of the 
Supervisor wi l l be perfiDnned by the Deputy S ta t e Director for Mineral 
Itesourcres, BW. 

3. 

I h i s l ease i s subject t o addi t ional s t i p u l a t i o n s a t tached. 
"The undersigned ht r thy cerliHrs 
compliance wilh 43 CFR Pari 32CC an j 
Ihe Geothermal Sleam A d of 1970,^ 

See Exhibit "A". 

In witnesi wheyeoC the parties have executed this lease. 
Lessee: 

(Signature of Lesaee) 

NOV 2 2 J983 

[|E*g (Dale) 

THE UNITED STATES OF AMERICA. Lessor 

Br V J / ^ ^ j i y e T C y d t ^ ^ ^ t J ^ — 

(AulhOTl»70f f icer) 

Q u i , MinwJt OptaNoM Seclien 

(Tills) 

DEC 2 0 1963 

(D«l.) 
OFO ••a-4TI 
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Exhibit "A" 

Special Stipulation* 
Winema National rorest 

The LeBBee shall comply with the following special conditions and stipulations 
unless they are modified by mutual agreement of the Lessee, Authorized Officer 
and the responsible surface management official. (In addition to the 
definition found in Section 5 of this lease document and as defined In the 
regulations under 43 CFR 3000.0-S<f), the term "Authorised Officer" as used in 
this lease for the lands whose surface is managed by an agency other than the 
Bureau of Land Hsnagement Is: <a) for sections 5 and 11, the Authorized 
Officer of the Bureau of Land Management; (b) for sections 12, 14, and 18 
Involving surface management responsibilities, the authorized representative 
of the United States Department of Agriculture Forest Service.) 

All operations on this lease are subject to Government approval with such 
site-specific stipulations as may be necessary to assure reasonable protection 
of or mitigation of effects on other values. A plan of operationa shall not 
be approved If It results In unacceptable impact on other resources, land 
uses, and/or the environment. If for these reasons a plan of operations 
cannot be approved, the lease term may be suspended for up to 5 years subject 
to timely submittal of an appropriate application by the lessee for a 
suspension of operating and producing requirements of the lease and approval 
by the United States. If the conditions do not change sufficiently, and/or 
significantly Improved techniques are not developed such that a plan of 
operations has not been approved during the suspended term of the lease, the 
suspension shall automatically terminate. Unless relinquished sooner, the 
lease will continue for the term remaining at the effective date of the 
suspension or,If not suspended, for the term remaining when the plan of 
operationa was disapproved, subject to Government^ approval of all operations 
as provided herein, without recourse for compensation. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUKEAU OF LAND .MANAGEMENT 

NATIONWIDE-STATEWIDE GEOTHERMAL RESOURCES LEASE BONO 
Act of Dcce=-.bsr 34. 1970 (84 Slat. 1566) 

r~) Personal Bond (x j Coiporate Surety Bond 

Scii«l Number 

0 V3 (-1 ° ' 

K.vow ALU MEN DY THESE PRESENTS. Thai |X3 "e • 1, 

• CALIFORNIA ENERGY (XJMPANY, INC. , as obligor. 

and UNITED PACIFIC INSURANCE COMPANY as surety. (X) »'* ^ am 

held and firmly bound unto the United Slates, in the sum of One Hundred F i f t y ThouScind 6 n o / 1 0 0 DollfUTS 
(S 1 5 0 , 0 0 0 . 0 0 ) lawful money of the United Slates, to be paid to the United States, for the use and benefit 

. of: (1) tht United Slates; (2) any enltyman, patentee, or surface owner ot any portion of the lands coveied bj- the lease 
bearing the above serial number who holds his lands subject to a reservation of the geothennal resources deposits to 
the United Stales; artd (3) any lessee, permittee, or contractor under a lease, permit, e: resource sak- contract issued, 
or to be issued, by the United States covering the use of the surface, or the prospecting ' ° ' - <" development of. other 
mineral deposits in any portion of such lands. For such payment, well and truly to be mad:, -.ve bind ourselves, and 
each of us. and each of out heirs, executors^ administiators, successors, and assigns, jointly and severally, by these 
presents. 

U the amount of this bond is SISO.OOO, or if it is raised by an attached rider to that amount, the coverage shall extend 
to all Ihe obligor's holdings involving geothermal resources deposits in the United States, including Alaska, under (he 
Act. . 

If the amount of this bond is less than SlSO.OOO, its coverage extends only lo the oblijor's holdings involving geo
thermal resources deposits in the Stale or States named in Schedule A and to any oiber Stale or Slates that may be 
narned in a rider attached hereto. Furthermore, such coverage is confined to the obligor's holdings under the Act. 

SCHEDULE A 

Names of Slale(s) 

The conditions of the foiegoing obligations are such 
that, whereas the said obligor, in one or more of the 
following 'A-ays, has an inleiest in geothermal resources 
leases issued under the Act: 

1. as the lessee of such leases; 
2. as Ihe approved holder of opeialir.g rights in all 

O' pari of the lands covered by such leases under oper
ating agreements with the lessees; and 

3. as designated opeialor or agent under such teases 
pending approval of an assignment or operating agree-
ir.ent; and 

WHEREAS the oMigor is authorized fo drill for. mine, 
extract, remove, and dispose of g»-olhermal .rsources In 
Ol under the lands Coveted by the Irases. opeialitsg 
agreements 6i designations, and is obligated to comply 
wilh certain covenants and sigtcemenls set forlh in such 
irstrumenis; and 

tMlEREAS the oblicor acrecs that the coverage ol this 
bond, in ftddi'.ion lo Ihe present holdings cf the obligor 
• (•all ixliod 10 ••-.ri include: 

1. Any geothermal tescurces lease hereafter issued 
to, or acquired by, the obligor affecting geothermal.re
sources deposits in the Sta'.e or Slates now named Sn 
Schedule A, or later nar-ed in a rider, the coverage to be 
confined in the oblig-jr's holdi.igs under Ihe Act and to 
become effective immediately upon such issuance or 
upon departmental approval of a transfer in favor of the 
obligor. 

2. Any opera'.irs agrcirten; here.nflcr entered into 
or acquired by the ohl;gor. af'eriing gvo'.Sirmal resources 
deposits in the Slates no-.? named in Schedule A, or later 
named in a rider. re!a:in; lo such teases issuer! unrfcr 
Ihe Act. The coverage sSjl! lscoi-'«r effective ir.medi-
olcly upon derarlmjniiil ipp:.->vi! o( IS* agrre.T.snl er o( 
a transfer of an operating ugr.-e-ent to rhe obligor. 

3. Any designation sut:S(qu.rn'. hereto of the obligor 
as operator or at^ent ef a leasee under a lease issued 
pursuant lo the Act and co.erin; lands in a State na.r.ed 
in Schrdale A. eillier pie^enily or by rider. This coter-
age shall breoxe effective rr-'.< ./i,i/. I'v upon the filirg 
of i jch 3 dr:ir.n.-.lion u.iitr a lease. 



4. Any eMcnsion of a l e a s e covered by this bond. 

Such coverage to cont inue without any interruption due 

to Ihe expiration of the terra se t forth in the l e a s e . 

"WHEREAS the obligor hereby agrees that notwithstand
ing Ihe ter.-nination of sny l e a s e or l e a s e s , operating 
agreements or des igna t ions a s operator or agent , covered 
by this bond, whether the termination i s by operat ion of 
law or o the rwise , the bond sha l l remain in full force and 
effect as lo any remaining l e a s e s , opera t ing agreements , 
or des igna t ions covered by the bond; and 

W H E R E A S the obligor a s to any l e a s e or part of a l e a s e 
for lands a s to which he h a s been des igna ted as opera
tor or agent , or approved a s operator , in considera t ion of 
b e i n g permitted to furnish th i s bond in lieu of the l e s s e e s , 
ag rees and by t he se p r e s e n t s does hereby bind himself 
to fulfill, on behalf of each l e s s e e , al l Ihe obl iga t ions of 
e a c h such l e a s e for the en t i re l easehold in the same 

' manner and to the same extent a s though he were the 
l e s s e e ; and 

W H E R E A S the obligor a g r e e s that nolwithslandipg any 
u s e of the secur i ty pledge herewith for the purpose for 
which it i s p ledged, the bond sha l l remain in full force 
and effect in the sum above se t forth and that he wil l , 
whenever s o required by the l e s so r , deposi t additional 
secur i ty to bring the secur i ty up to the full amount; and 

W H E R E A S the obligor ag rees that the neglect or for

bearance of sa id l essor in enforcing, a s agains t the 

l e s s e e s of such lessor , the payment of r en ta l s or royal

t i e s or the performance of any other covenant , condit ion, 

or agreement of the l e a s e s , sha l l not, in any way, re

l e a s e Ihe obligor from any l iabi l i ty under (h is bond; and -

W H E R E A S the obligor ag ree s that in the event of any 
default under the l e a s e s , the l e s so r may commence 'and 
prosecute any claim, s u i t , ac t ion, or other proceeding 
aga ins t the obligor without the n e c e s s i t y of jo ining 
(he l e s s e e s . 

N o w , T H E R E F O R E . K sa id obligor sha l l in all : r i p e c t » 

faithfully comply with all of the provis ions of the l eases 

referred to hereinbefore , then the above obl igat ions are 

t o b e void; o the rwise t o remain in full force snd effect. 

Tha t s a id obl igor , in order t h e more fully lo sec-.::: : ' - : 
United S t a t e s in the payment of the aforesaid sum. hereby 
p l edges a s secur i ty therefor nego t iab le bonds of Ihe 
Uniled S t a t e s , of a par va lue equal to the amount spec i 
fied, which sa id bonds a re numbered se r i a l ly and ate in 
the denominat ions and amounts and are o the rwise n o t t 
par t icular ly desc r ibed in the a t tached s c h e d u l e , which 
i s made a part hereof, and which sa id bonds have been 
depos i t ed with the Secretary of the inter ior . 

T h a t the sa id obligor does hereby cons t i tu t e and appoint 
(he Secretary of the Interior a s h i s a t torney, for him and 
in h i s name t o co l lec t or s e l l , a s s i g n , and transfer the 
sa id Uniled S l a t e s bonds above descr ibed and deposi ted 
by the. obl igor , a s a foresa id , pursuant to authority con
ferred by Sect ion 1 of the Act of Ju ly 30 . 1947 (61 Stal . 
646; 6 U.S.C. 15) a s secur i ty for t h e faithful pe r fomance 
of any and al l of (he condi t ions or s t ipu la t ions a s here
inbefore s e t out . and it i s agreed that , in c a s e of any 
default In the performance of the condi t ions and st ipu
la t ions of such undertaking the sa id at torney sha l l have 
full power to co l lec t s a i d boiids or any part thereof, or 
to s e l l , a s s i g n , and t ransfer s a id bonds or any part 
thereof without no t i ce , at publ ic or pr ivate s a l e , free 
from any equi ty or redemption or without a p p r a i s e - e n t 
or va luat ion, not ice and right to redeem being waived, 
and to apply proceeds of such s a l e or co l lec t ion to the 
full amount of the bond to the sa t i s fac t ion of any dasi-
a g e s , or def ic ienc ies a r i s i ng by reason of such default, 
a s sa id a t torney may deem b e s t . The in teres t accruing 
upon sa id United S ta tes bonds deposi ted a s above 
s t a t ed , in the absence of any default in the perfortr.ance 
of any of the condi t ions or s t ipu la t ions of the bond, 
sha l l be paid to sa id obligor. The said obligor hereby 
for himself, h i s h e i r s , execu to r s , adminis t ra tors , and 
s u c c e s s o r s , ra t i f ies and confirms whatever h i s sa id 
at torney sha l l do by v i r tue of t he se p r e sen t s . 

Specia l St ipulat ions 

Signed on t h i s 2 7 t h d a y of Hay , 1983 , in tt 

CALlFi 

e\presence of: 

(N<r>* ol WUn>«>) 

(Addrpst of Wilnrst) 

(NiTir ol Vi lnrs i ) 
iTORNEY-IM-FACT 

1 0 0 BUSH ST . , SAN FR-MJCISCO, CA 



State of California, County of Sonoma, ss. 

On this 8th day of June. 1983, before me Gayle F. Detillion. Notary Public. 
Lsonally appeared Charles T. Condy. known to me to ^e the President of 
?he corporation that executed the within instrument on behalf of the 
corporation therein named, and acknowledged to me that such corporation 
executed the same. 

« ^ -> •. •. -^-a a. 4 ,4 * o * A A . a a ^ ^ ' ^ 

OrFICIAL SEAl 

GAYLE F. DETILLION 
MOttRY PUBLIC-CAUfORNIA 

P R ; . S C I P * L OfftCE IN I 
<l NJ^^iX fO»3'i«A COUNTT 

' V.y Commissisn E.-.pires A?RIL^25.1986 

Gayle ^. Det i l l ion , Notary Public 

State of California, 

County of SAN FRANCISCO 
ss. 

r I 

} : 
11 

On this 27th day of May , In the year 1983 , before lae, 
a Notary Public personally appeared TERRY J. MOUGKAN , 
known to me (or proved to me on the basis of satisfactory evidence) to be the 
person whose name is subscribed to this Instrument as the Attorney-in-Fact of 

UNITED PACIFIC INSURANCE COt-lPANY , and acknowledge to me that 
he (she) subscribed the name of UNITED PACIFIC INSURANCE COIIPANY 
thereto as Surety, and his (her) own name as Attorney In Fact. 

11 

.<>^i^v of'^'siAisfAi^'^^^Tr 
y-,Cpmffl.iSs'ton'̂ 'eXpl^eS-C/»L).ec;if7tA b 

JjiCimrAit^xf\:ti Sept. C. IS^JT 

19 



U N I T K O P A C I F I C IKSUFLAJSCE COIVIPAlSrY 
H O W t OFFICE. F e O E R A L WAY. WASHINGTON 

POWER OF ATTORNEY 
<NOW A L L M t N BY THESE PRESENTS. That the U N I T E D PACIFIC INSURANCE COMPANY, a corporal«>" duly w g a m w d under the t»«rt o» Ihe 

; ta i t of W•l^ l f \0ron. does No.(by mal i t . c o n n i t u t * and appoint 

TERRY J. MOUGHAN of SAN FRANCISCO, CALIFORNIA 

Hs t ru t and la«v<ul Atiorney-tn-Fact, t o mak*. t i acu te . Mat and de l ivv lor and cn i u behalf, and as i u act and dead 

ANY AND ALL BOOTS AND UNDERTAKINGS OF SURETYSHIP 

•Ad to bind the UNITED PACIFIC INSURANCE COMPANY thereby a i lu l ly and lo the Jjme extent st it luch bondi and und f t ak m o u n d other .xnnngt 
obligaiory in the nature ihereol were ngned bv an Executive Oil iest o l the UNITED PACIFIC INSURANCE COMPANY and »6»led and a t t e i i r d Ov one 
olhet o l tuch o l l i ce r I . and hereby r a t i d n »nti con l i rmt al l Ihat i i ( la id At lornty( t l - in-Fact may do rn purtuance her^ol . 

Thn Po»»er of Attorney it Branied under and b r author i ty o l Art icle V I I o» the By L(»s ol UNITED PACIFICTNSURANCE COMPANY which 
became ellective Srpirrnbei 7. 1970, which pfovi t iont a t t notw m lu l l toree and elleiR. reading at lo l lowt . 

ARTICLE V I I - EXECUTION OF BONDS AND UNDERTAKINGS 

1 . The Board o ' Direcior i . the Pretident. the Chairman ot the Board, any Senior Vice Pretidem. any Vice Pr.etident or A i i i t i a n i Vice Pretident 
Ol othei of l icer designated by the Board o l Oirectort thal l have oower and authority to lal apooini Attorneyt-rnFact and to au ihon ie t h r m lo emeeute 
on behall o ' the Company, txindt and ondertakingi. reeogniuncet . eonlractt o l indemnity and other wr i i ing i obligatory lO the nature theieol , and lb) 
to remove any tuCh A l t omey - i nFaa al any time t n d revoke the power and authority given to him. 

2. A i i o rney i rnFac t ihall have power and author i ty , (ubject to the lermj and l imrianont o l the power o l attorney uiued to them, to e«ecuie 
and deliver on t>ehall ol the Company, bond i and underlakingt. recogmzancei, coniractt o l rndemnrty and other mrrtirtgt obligatory in rhe rvsiure the'eol 
The corporate leal i t not neceiury lor the validity o l any bondt and undertaking., recogniiancet, eoniracti o l rndemnrty and o t h c writings obl i ;<tory 
m the nature thereol. 

3. A t t o rney i ' i nFaa Ihall have power and author i ty l o execute afl idavitt required to be attached to bondt. recogmrancet. coniractt o l inaem-
nt ly O' other oondnional or obligaiory underrakirtgt and they ihal l a l io have pov«et and authority to c t n i t y the Imancial naiemem ot the Company and 
to copies o l the ByLaivs o l the Company or any article or section thereof. 

..its* power o l attorney ti signed and sealed by facsimile under and by aulhorny o l the lol lowing Rfso'ui 'On adopted by the Boa'd o l Dnec iorso l 
UNITED PACIFIC INSURANCE COMPANY at a rrteeiing held on the Slh day o l June. 1979, at which a quo 'um was present, and said Resolution has not 
been amended or repealed. 

"Resolved, that the signatures o l such di iector t and ofl icers and the seal o l the Company may br a f l u r d lo any such power of 
a i iomey or any ceni l i (a ie relating thereto by facsimile, and any such power o l attorney or certi l icatr bearing such lacsimile 
signatures or facsimile seal shall be valid and binding upon the Company and any such power so executed and certif ied by 
facsimile signatures and lact imi le seal shall be valid and binding ucxsn the Company in the future w i th respect to any bond or 
undertaking lo vAich it is attached." 

IN WITNESS WHEREOF, the UNITED PACIFIC INSURANCE COMPANY hat caused These presents to be sigr>ed by its Vice President, and its corporate 
K«i lo be hereto afii«ed. this 1 7 t h «*»v of December 1 9 8 1 . 

UNITED PACIFIC INSURANCE ZOMPANY 

V 

Vice President 

STATE OF Washington l 
COUNTY OF King f" 

On this 1 7 t h day of December . 19 8 1 personally appeared C h a r l e s B. Sch.Talz 

10 me known to be the VicePr 's idrnt of the UNITED PACIFIC INSURANCE COMPANY, and acknowledged that he eieCuled t nn atiesled the lore 
going mttrumeni and af f i led the seal of a i d corporation thereto, and that Article V I I . Section 1. J . and 3 of the By-Laws o l said Company, and the 
Resolution, set forth therein, are ( t i l l in fu l l force. i X O ft I 

My Commission E.pi .et : / ^ 5 ^ / / a ^ i - ^ . \ ^ Ln^.-^ <L/̂  

J u n e 1 2 , 1 9 8 2 \ K ' " ' \ * > 4 7 Notary Public in and for St i ie of V a s h l n C t O n 

Residing at Tacoma 

C n a r i e S J . r e _ S o w . A u i n a n t Secretary of the U N I T E D P A C I F I C I N S U R A N C E C O M P A N Y , do he'»bv cert i ly That the 
e and foregoing is a true and eonact copy of a Power of At torney a iacu ied by laid UNITED PACIFIC INSURANCE COMPANY. mh>ch n t t i l i m lu l l 

^drce and aflect. 

IN WITNESS WHEREOF. I have hereunto Mt my hand and a f f i i a d the ( M l o l said Company this 2 ' ^ t h day e l ' ' ' a y 19 8 3 

, , , A m n i n t 5« 
SOU 1431 Ed 4/80 

•,^..IZ£^.J^Q. "PfaA^rr 



If the amount of this bontl is 550,000, or if il incrcnsed 
to that amount, the coverage shall extend to all of the 

f. ncipal's geothermal resources . exploration opera-
.>ns in the United States, including Alaska. 

If the amount of this bond is $ 5 0 , 0 0 0 , 0 0 , its 
coverage shall extend only to the principal's single 
geothermal resources exploration operations in the 
township(s) and range(s) set forth in Schedule B. 

If the amount of this bond is S25,000, its coverage 
extends only to the principal's geothermal resources 
exploration operations in the State named in Schedule 
A. 

The conditions of the foregoing obligations are such 
that, whereas the said principal has filed a Police ifj 
Intent, for approval with the Authorized Officer for the 
District wherein such operations are to be conducted, 
and 

WHEREAS, the principal is obligated to comply with 
the covenants and conditions set forth in such Notice 
of Intent. 

Now, T H E R E F O R E , If said principal shall in all re
spects faithfully comply with all of the terms and 
conditions of the Notice of Intent and such other cor
rective measures to rehabilitate the land as may be 
required by the Authorized Officer, the surety shall incur 
no liability but, if the principal should fail to do so, 
the surety shall be liable to the extent provided in 
this bond. 

Signed on this 24TH day of JUNE , 1 9 85 , in the presence of: 

NAMES AND A D D R E S S E S O F W I T N E S S E S 

CALIFORNIA ENERGY COMPANY 

s i l t ;• 

Vi'. jUL/a/S^^2!i!^ /;/^. >^^r«^«ft . 

3333 MENDOCINO AVENUE, SANTA ROSA, CA. 95401 

(Businesa Address ) 

UNITED P A C I F I C INSURANCE COMPANY 

BY: 

y SHEILA O'CONNOR-ATTORNEY IN FACT 

100 BUSH ST., SAN FRANCISCO, CA. 94104 

(Bus iness Address) 

The Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq . ) requires us to inform you that: 
This inforraation is being col lec ted in accordance with 43 CFR 3209. 
This inforr-.alion will be used to identify and comtt\unic»le with the par l ies involved. 
Response to IMs request is n e c e s s a r y for you to conduct g e o t h e m a l exploration on Federal l ands . 

SPO a J B - 4 i l 



BOND NO. U 513083 

r 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

GEOTHERMAL RESOURCES EXPLORATION OPERATION BOND 
(43 CFR Subpart 3209) 

FORM A P P R O V E D 
OMB NO. 1004 -0074 
E>pirea: Apr i l JO. I9as 

KNOW A L L MEN BY T H E S E P R E S E N T S , That we CALIFORNIA ENERGY COMPANY 

of SANTA ROSA, CALIFORNIA , as principal. 

and UNITED PACIFIC INSURANCE COMPANY 
S e r v i c e 

of SAN FRANCISCO, CALIFORNIA , a s S u r e t y , DEPARTMENT OF AGRICULTURE F o r e s t / ,XieaU«HX 
are held and firmly bound unto the United States of America/in the sum of FIFTY THOUSAND AND NO/lOO 
dollars ($ 5 0 , 0 0 0 . 0 0 ), lawful money of the United States, to be paid to the United Slates, which sum may 
be increased or decreased by a rider hereto executed in the same manner as this bond, for the use and benefit of (1) 
the Uniled States; (2) any entr>man, patentee, or surface owner of, or the holder of any interests in, any lands in 
which the geothermal resources are reserved to the United States and upon which exploration operations will be con
ducted; and (3) any lessee under a lease issued tjr to be issued by the United States for lands on which the geothermal 
resources exploration operations will be conducted. For such payment, well and truly to be made, we bind ourselves, 
and each of our heirs, executors, administrators, successors and assigns, jointly and severally by these presents. 

SCHEDULE A 

STATE OR STATES 

VARIOUS 

SCHEDULE B 

TOWNSHIP(S) AND RANGE(S) 

VARIOUS 

APPROXIMATE DATE(S) OF COMMENCEMENT AND 
COMPLETION OF OPERATIONS 

• 

( C o n t i r u r J on reverse) F o m 3 2 0 0 - 1 1 (AuRust 1982) 



U N I T E D R ^ C I K I C INSUPLANCB COIVIEAJSTY 
HOME OFFICE. TACOMA, WASHINGTON 

POWER OF ATTORNEY 
:.40W A L L MEN BY THESE PRESENTS. Thai th« U N I T E D PACIFIC INSURANCE COMPANY. • corporation duly organixMi under Ihe toiMt o f Ihe 

State of WaiMington, does hereby make, oonr l i tu tc and appoint 

fHEILA O'CONNOR of SAN FRANCISCO, CALIFORNIA 

Its true and lawful Atiorncy-tn-Fact. t o make, eaacuie. seal end deliver for and on i t* behdf . end • * its ect and deed 

ANY AND ALL BONDS AND UNDERTAKINGS OF SURETYSHIP 

an;. 'w bind the UNITED PACIF^IC INSURANCE COMPANY thereby at fu l ly erHl to tha tame extent a* if lUch twndt and undartakin9sand other vvr i l ingi 
Obligatory in tha nature iheradi «vere signed by an Executive Officsr o l the UNITED PACIFIC INSURANCE COMPANY and taeled and a t le f ied by one 
Other of luch o l l i cer l . and hereby ra t i l ie i and con l i rmt all iNal i n said At lorneyl t l - in-Fact ntay do in puriuance hereof. 

Thi t Povver of Attorney it granted under and bv authar i iy of Ar t ic le V t l of the By-Law* of UNITED PACIFIC INSURANCE COMPANY w h i d i 
became effective Septair<>af 7 ,1978, which prov iuont are now in fu l l force »n<l af lect . readittg at fol lows: 

A R T I C L E V I I - EXECUTION OF BONDS AND UNDERTAKINGS 

1 . The Board of Directors, the Presideni. the Chairman of the Board, any Senior Vice (Vetident, any Vice Pretident or A u i n a n t Vioe Pretident 
or other officer detrgnatad by the Board of Oirectort thal l have power and author i ty to (si appoint Aitornayt- in-Faci and to author i ia them l o aaecuis 
en behalf of tha Company, bonds arvf undertakirtgt, reoognizance*. ooniractt of indemnity snd other writings obligatory in Iha rMturs thereof, and (b l 
t o remos« any tuch Attorney-in-Fact st any t ime artd revoke tha power and authori ty given t o h im . 

2. Aitorneyt-in-Fact thall have power end author i ty , subject to the terms and l imi ts t iont of the power of attorrMy i t iued to lf«em. t o execute 
•nd deliver on behalf of tha Company, bondt snd underuk ing t , recognizsncet, oontrsctt of i i tdamnity and other wri i i r tgt obligatory in tfia nature thereof. 
The corporate seal it not necessary lor the val idi tv o l arty Iwnd t snd u n d e r t a k i r ^ , reoognixancet. contracts of indemnity s r d other writ ings obligatory 
in the rtature thereol. 

3. Attorneyt-in-Faci t l u l l have power snd suthor i ty l o execute sf f idsv i t t required to be s t tsd isd to bondt , recognizances, contrsctt of indem-
* ' tv or other conditional or obligatory u n d e r u k i r ^ t and they thal l al to haw power and authori ty t o csrt i fy tha finsncisi t tatemeni of the Compsny and 

xipiet of the By-L^wt of the C impany or sny srt icle or section thereof. 

Thi t povner o l attorney is lignad and tested by facsimile uitder srtd b y Suthority of th« fol lowing Resolution adopted by the Board of Oirectort of 
UNITED PACIFIC INSURANCE COMPANY s i s meeting held on tfte Sth day of June, 197B, et which s quorum wet pretanl. snd tsid Resolution het not 
been amended or repealed: 

"Resolved, that the tignaturos o l tuch directors and of f icar t snd the tesi of the Company mey bo sf f ixed to sny sud i power of 
artoiney or any cenif icsts relating thereto by facsimile, and any t u d i pow«r of attorney or certificate bearing tucfi faci imile 
triinaiuret Or facsimile teal thall ba valid and binding upon the Company and any tuett power t o executed arnt cenif iad by 
faaimi le tigruiuras and lacsimile teal i f ia l l l>e valid artd bindirtg upon the ( ^mpsny in the future w i t h retpeet l o any bortd or 
undenakirtg lo which i l i t aitached.** 

A s s t . 
IN WITNESS WHEREOF, the UNITED PACIFIC INSURANCE COMPANY hat cauted thete p r e t « i i t to be signed by its Vice Pretident. and its corporate 
seal to be hereto af l ixad, this 2 8 t h day o l J u n l i a r y 19 8 0 

UNITED PACIFIC INSURANCE COMPANY 

^ . ^ .^d^^:^^^Lr^ 
A s s t . Vice President 1 ^ 

STATE OF Washington 
COUNTY OF P i e r c e 

28th day of J a n u a r j r ^ t g 80 parwnaiiy appeared D. Ke i t h Johnson On th i t 

Asst . 
to ma known to be the VicePretidenI of the UNITED PACIFIC INSURANCE COMPANY, end acknowledged that he executed and anested the fore
going int t rumcni and affixed the seel of taid corporat ion thereto, and that Ar t ic le V I I , Section 1. 2, and 3 of the By-Laws of a i d Company, artd the 
Resolution, set for th therein, are t t i l l in fn l l force. 

My Commisiion Expires: 

June 12 , ,1982 

%btJ l i 1" 
i t e o t 

N o u r y Putyfc in end for State o t W a s h i n g t o n 

Residing el T a C O m a 

s ^ C h a r l e s J . F a l s k o w . A u i t t a m Secretary of the U N I T E D P A C I F I C I N S U R A N C E C O M P A N Y , do hereby cert i fy that nta 
•bov* and foregoing is a true and correct copy ot a Power of At torney executed by taid UNITED PACIFIC INSURANCE COMPANY, which i t t t i t l m fu l l 
force and effect. 

INWITNESSWHEREOF. I have hereunto tat my hand and aff ixed t ^ : : . ^ ! of la id Company th i t 2 4 T H d a y o l J U N E 

«OU-t«31 Ed 8/7g A a i n a n t Secretary. C/QL-y 


