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GEO C^perator Corporatkxi 

August 7, 1385 

Ronald A. King 
R i 0 Contracts Branch 
Contracts Mafvagewent Division 

Re: P7*oject Manag^ient Plan Seo-Newberry 
(Sol ic i ta t ion IDe-SC0F-85I0l258O 

Dear Sir: 

Pursuant to yoor cotnnun lea tion of July IS* 1965, GEO Operator CorfHjration 
submits the following Project Managefflent Plan for your review and approval 
The following infonnation is subraitteti in accordance with Section 4.0 
(Technical Tasks): 

4.1 Pro.iect Manaqentent 

PROJECT LOCATION • • 

The following are the approved locations for the H^iib&rry 
Flank (SEO-l>te*^rry) cor^ hole program: * 

0 Site N ' l ; East Lake Quad; 
3500' Wast and 2450' North of the Southeast 
comer of Section 25, T22S, R12E. 

0 Site N~3; Fuzztail Sotte Quad; 
4100' North and 500' East of the Southwest 
corner of Section 24» T20S» RI2E. 

0 Site N-4; East Lake Qviad: 
1500' North and 2250* West of the Southwest 
comer of Section 35, T21$» R13E. 

The Lessee/C^jerator for the project will be: 

0 GEO Operator Corporation 
545 Middlefield Road Suite 200 
Menlo Park, CA 94025 

Project Manager 

0 Chandler Swanbergi 
545 Middlefield Rd. Suite 200 
Menlo Park, CA 94025 
(415) 321-5652 

2300 Couacy Center DTH Saito 250, &Ma Roaa, CA 95401 (707) 523-4272 
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Dr, Swanberg shall be the principal contact on any and all questions pertain­
ing to the operations of the Geo-Newberry Project, Unless otherwise directed, 
all correspondence will be ini t ia l ly transmitted to Dr, Swanberg for review 
and disposition. 

Environmental Affairs 

0 Michael J. Cale 
2300 County Center Drive 
Santa Rosa, CA 95401 
(707) 523-4272 

Geology/Drilling 

0 Dr. Walter Randall 
2300 County Center Drive 
Santa Rosa, CA 95401. 
(707) 523-4272 

Land 

Peter Hansen 
545 Middlefield Rd. 

Itenlo Park, CA 54025 
(415) 321-5662 

Legal 

. o Tern Hamilton 
545 Middlefield Rd. 
Menlo Park, CA 94025 
(415) 321-5662 

4.2 Pem^itting and Environg^ntal Reporting 

The Geothermal Resources Operational Orders, issued under the Geothermal 
Steam Act of 1970, states " the Lessee shall be responsible for the monitoring 
of readily identifiable localized impacts associated with specific activities 
that are under the control of the Lessee. . . ." (GW) Order 4. General Environnental 
Protection Requireasnts). As the project is a federal unit the Oregon State 
Office of the ftireau of Land Manageinent acted as lead agency for the project. 
The Prineville District Office, under the direction of Gerald £. ffegnusun, was 
responsible for preparation of tJ^ Environmental Asses^sent. 

The following specific in^acts were.addressed in the Plan of Exploration 
(Attacfwent 1) as a potential consequence of the project: 

0 Aesthetics 
0 Land "Use & Reclamation 
0 Public Access 4 Recreational Opportunities 
0 Slope Stability 4 Erosion Control 
0 BIOTA 
0 Cultural Resources 
0 Subsidence S Sei sa id ty 
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0 Air Quality 
0 Pits & Strops 
0 Water (H^allty 
0 Noise 

On July 29, 19S5, the Prinevil le off ice of the BLM issued a Finding Of Ho 
Significant Impact (Attachment 2). In accordance wi th, and pursuant thereto, 
the Deputy State Director for Mineral Resources, BLM Oregon State Office, 
issued a Letter.of Approval (AttacNnent 3} dated July 31, 1985. 

Conipletion of the EnvlronR^ntal Assessment, and issuance of the Letter of 
Approval and Condltonffl Dr i l l ing Permit (Attachnent 4) satisfied federal 
requirements for Envirowaental Review of the GEO-Kewberry Project. In addition, 
permits to d r i l l a geothennal well were issued by the State of Oregon, Department 
of Geology and Mineral Industries on July 8, 1985 (Attachf?»nt 5). 

The Environmental Assessflient process associated with this project has three 
major objectives which ultimately dictate an. £nv1rora»ental Managenient Plan: 

1. Identifying specific f i i^cts 
2. Magnitude of-inpact 
3. Mitigation of Inpact 

As shown In t l » Plan of E.nplorat1on (AttachBtent 1) GEO Operator Corporat+on 
accoflplisted objectives l l S 2, and suggested a direction for objective #3-
Our proposal coupled with the SLM assessnent. Including conditions and 
stipulations attached 1:hereto, makes the goal of properly addressing Ins t i tu t ­
ional concerns a rea l is t ic expectation. Therefore, G£OOC believes that the 
cr i ter ia outlined in Section 4.2, paragraphs A, B,. and C have been satisf ied. 

4.3 Drill incj 

The purpose of the Core Hole Program Is the developiuent of baseline geophysical 
data to assist in evaluating th« presence of and recovery potential of a 
geothermal resource in a v i r tua l ly unexplored region. Existing surface and 
subsurface characteristics suggest that the He\^rry Area would have geothermal 
capabil ity. 

Access to the sites w i l l be via existing roads (Attachjnent 6) requiring no 
surface disturbance. Fugitive dust w i l l be controlled as directed by the BLM, 
CondHions of Approval For Geothennal D r m i n q , Surface Protection Requirarents 
(5, C) (Attachjnent 7), 

Site preparation w i l l conform to the requirements specified in the Plan of 
Exploration, Land Use & Reclamation (Attachment 1). Mitigation wi l l include 
a l l nieasures specified in the Condtions of Approval for Geothemal Dr i l l ing. 
Surface Protection Re< Ĵ1reŝ ents (AttachJ^nt / ) . 

The hole design w i l l conform to the specifications outlined In the approved 
d r i l l i ng permits from the BL« and Oregon Depart^nt of Geology i Mineral 
Industries (Attachflients 3 4 4 ) . . 
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The drill rig will be a truck mounted rotary rig with a CP50 drill motor 
(diesel), exhaust driven turbo charged capable of drilling 4.000' core 
holes- The rig will be supplied by Tonto Drilling Services, 2701 West 900 
South, Salt Lake Cfty, Utah 84104. 

Well control will be subject to the Conditions of Approval for Geothennal 
Orilling, Conditions 6 through 18 (AttacNnent 7). 

Drilling fluids will be regulated in accordance with the Conditons of Approval 
for Geothenngl Drilling, tondtion 5; subparagraphs d and e (Attacl^nt / ) . 

Hole cofupletion will be acconplished as specified in the Conditions of Approval 
for Geothermal Orilling (Attacltsent 7). 

Plugging and abandonment shall be accomplished in accordance with the Conditions 
of Approval For Geothennal Orilling, Condition 18 (AttacNient 7}. 

Site restoration shall be subject to the Conditions of Approval For Geothermal 
Drilling, Condition 5; subparagraphs a through e (Attachment 7), and the spec­
ifications contained in U« approved Plan of Exploration (Attachflent I). 

GEOOC does not anticipate any unusual problems impeding or preventing cofnpletion 
of the core holes. 

All drilling and appurtenant operations shall be conducted In such a fashion 
that Insures ccsnpl 1 cance with all' pertinent federal and state health/safety 
standards. This will Include, but p t be llraited to, adequate noise protection, 
safety equ1|S»ent, traffic control, and regulated access on or near equipnent. 
Environmental considerations will be closely monitored, and strict adherence 
to the CondUlons of Approval For Geothennal Drilling will be mandatory to insure 
compliance with the apjproved Plan of Exploration. 

No site facilities are anticipated for this phase of the project. 

The first core hole (H-l) is proposed to be spudded August 19, 1985, and 
cc«nplet1on not to exceed 45 days thereafter. Snow fall will preclude the 
drilling of the second core hole (8-3) until June 1, 1986 (approximate). 
If this [wle can be ccmipleted by August 15, 19B6, m would be in a position to 
drill H-4 If necessary. This schedule satisfies the terms and conditions of 
the ^0-Hewberry Unitization Agreenent. 

The Drilling Supervisor will be assigned by Tonto Drilling Services and will be 
responsible to the Project Manager or his designate. Geolog1s£(s) associated 
with the drilling operation will be assigned by SEOOC's Chief Geologist {Or, 
Vfalter Randall) with the concurrence of the Project Manager. 

The iX)£ representative shall receive drilling reports In a tiaely fashion 
regarding v«ll status- and data recovery. Said reports will be dIssOTinated 
by the Project Manager or his designate. 

The ccratwnts contained herein respond to the specific questions contained under 
Section 4,3 {Drining}; paragraph A, and should B»at the WE criteria for the 
Approved Project Drilling Plan. 

MJC:bc 



(iKO-l\«'\vlKM-rv CraU'i", liu-. 
. \ .Suli.'iidiiiry (if (Ji'iillK^riiwI Ursui i rc i 'S liiti 'rii;ili<irial. lm 

August 14, 1985 

Noble H. Larsen, Presicient 
Tonto Drilling Services 
#200-3920 Norland Ave. 
Burnaby,B.C. Canada V5G 4K7 

Dear Noble: 

Attached for your file is a signed original copy of our contract for 
corehole drilling at Newberry Crater. It is understood that the con­
tract covers the four items (A-D)outlined in your letter of 8/8/85. 

Please purchase the Kuster 1000 ml (450°?, $4,287 + $1,000) sampling 
device for use in this and future GEO corehole drilling projects. 

The following GEOOC personnel have the authority to represent the 
company during the term of this contract: 

1. Chandler A. Swanberg, V.P., project manager, 
2. Walter Randall, V.P., chief Geologist, 
3. Mike Johnson, Geologist, 
4. Any officer of GEOOC or its parent company Geothermal Resources 

International, Inc., 
5. Other GEOOC personnel including additional well site Geologists 

and/or drilling foremen. 

The following persons will be episodically on site but do not have 
the authority to represent GEOOC on matters pertaining to this con­
tract: 

1. Gene Ciancanelli, Cascadia Expl. 
2. Keith Johnson, Cascadia Expl. 
3. Rick Silverman, Cascadia Expl. 
4. Bruce Sibbett, Univ.Utah. Research Inst. 
5. Dennis Nielson, Univ. Utah Research Inst. 
6. Susan Prestwich, U.S. Dept. Energy 
7. Ron King, U.S. Dept. Energy 

In addition, there may be various researchers requesting access to 
the drill site. Such persons will have access to the site only with 
the approval of and upon the presence of the GEOOC representative on 
site. 

Very/"itrulŷ , yours ,̂  

Chandler A. Swanberg J^ 
CAS/rs 
CC: T. Hamilton Esq. w/original signed contract 

R. King, w/encl. 
B. Sibbett, w/encl. 
J. Combs, w/o end. 

(il'W) SDUIII lli};liW!iy 91, .Siiilo /\, H.MMI. OH '>77()l (,S(«) ,'{nt)-()(i«l 



ConCo dniLLing services 
DIAMOND AND PERCUSSION DRILLING 

August 8 , 1985 

GEO Operator Corporation 
545 Middlefield Road 
Suite 200 
Menlo Park, California 
94025 

Attention: Mr. Chandler A. Swanberg 

Dear Chandler: 

I am pleased to submit the signed contract covering 
the holes near Ne'wberry Crater. I ara in agreement with the 
changes to the contract. 

I propose that we treat the changes as follows: 

A) The mud cooler if required would be rented by Tonto 
and charged to GEO as a third party. 

B) In the event a break between holes occurs then an interim 
mob and demob cost would be chargeable. 

C) The hole will be completed with 2 3ŷ " casing 5.1 lbs./ft. 
and grade to exceed J55. 

D) We are prepared to purchase a sampling device as 
required in section 14.H. The cost of this purchase 
shall be borne equally by the client and the contractor 
or the client may supply. 

I believe the project will commence the week of August 
12th to 16th. 

Yours very truly, 

TONTO DRILLING SERVICES 

Noble H. Larsen 
NHL:lc 
End. 

2701 WEST 900 SOUTH SALT LAKE CITY, UTAH, U.S.A. 84104 TELEPHONE (801) 974-0645 TELEX 453129 



THIS AGREEMENT made the 26th day of April, 1985 

BETWEEN: 
Tonto Drilling Services, of 2701 West, 900 South, 
Salt Lake City, Utah 84104, 

(hereinafter referred to as the "Contractor") 

OF THE FIRST PART 

AND: 
G.E.O. Operator Corporation, of 200-545 Middlefield 
Road, in the City of Menlo Park, California 

(hereinafter referred to as the "Owner") 

OF THE SECOND PART 

WHEREAS: 
A. The Owner wishes to have certain diamond drilling and other 
related services conducted on that certain portion of the Owner's 
geothermal leases generally situated in the Newberry Crater area 
of Oregon (hereinafter referred to as the "Area"); 

B. The Contractor warrants to the Owner that it is engaged in the 
business of conducting diamond drilling and other related services 
and has the equipment, personnel, and expertise necessary for the 
proper performance and completion of the diamond drilling and 
other related services (hereinafter called the "Work") required 
by the Owner; 

C. The Contractor agrees to undertake to perform and complete 
the Work for the Owner under the terms and conditions hereinafter 
contained. 

D. The following Schedules attached to this Agreement form a part 
here of: 

(i) Schedule A 

Maps and/or description of location of the 
Work. 

(ii) Schedule B 

Details of the drilling to be performed. 

(iii) Schedule C 

Itemized statement of Rates for Work performed. 

NOW THEREFORE THIS AGREEMENT WITNESSETH that in consideration of 
the mutual premises, convenants and agreements hereinafter 
contained the parties hereto convenant and agree, subject to 
acceptance of this Agreement by the Owner as follows: 
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1. GENERAL UNDERTAKING 

1.01 The Contractor hereby agrees, at its sole risk and 
expense for the consideration and upon the terms and 
conditions hereinafter set forth, diligently to perform 
and complete the Work in a good and workmanlike manner 
in accordance with generally accepted engineering 
practice and as hereinafter more particularly described. 

2. THE WORK 

2.01 Subject to subsection 21, the Contractor shall drill, 
in the manner more particularly described in subsection 
6.02, a series of drill holes (singularly, the "hole" 
and plurally the "holes") totalling approximately the 
number of lineal feet or meters set forth in item 1 of 
Schedule B and with the sizes of wireline core set 
forth in item 2 of Schedule B. 

2.02 The Owner shall, prior to commencement of the Work, 
advise the Contractor of the person or persons who 
will be the Owner's representative for the Work. 
Except as to matters which alter or amend the provisions 
of this Agreement, which matters are to be dealt with 
by a written amendment to this Agreement, the Contractor 
shall follow the directions of the Owner's representative. 
The Owner shall be entitled to change its representative 
at any time and from time to time. 

3. COMMENCEMENT AND PERFORMANCES 

3.01 The Contractor shall mobilize its personnel, equipment 
and material to the Area and commence the drilling 
operations at the drill site of the first hole on or 
about the date set forth in item 3 of Schedule B, 
and shall diligently continue performance of the Work 
to its completion. 

4. PAYMENT OF COSTS 

4.01 The Contractor shall pay the entire cost of performing 
the Work subject, however, to such payment by or on the 
part of the Owner as is expressly provided for in Schedule 
C. 

4.02 The Owner shall pay the Contractor for footage or 
meterage drilled and other services performed in 
accordance with the Owner's requirements, within 

j\,y 45 SXKdays of receipt of the Contractor's invoice there-
Initial I A T ^ fore, with the amounts set forth in the invoice being 

/^-—— charged according to the rates set forth in Schedule C 
<i:̂ fjA<̂  attached to this Agreement. 
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^^0 
4.03 The Owner shall pay to the Contractor an amount equivalent 

to :it»«a« percent per month on overdue accounts. 
one 

4.04 In the event an amount or item on an invoice is disputed 
then payment on this item only shall be withheld by the 
Owner and the balance paid as per section 4.02. An 
explanation of the withheld amount shall be submitted 
with or prior to the payment. 

5. REPORTS AND INVOICES 
5.01 
ŜK̂ftac The Contractor shall: 

Initial /fJlaM^ (a) make and deliver to the Owner's representative daily 
drilling reports, in a form acceptable to the Owner's 
representative, as to the progress of the drilling of 
each of the holes including, without limiting the 
generality of the foregoing; 

(i) the length of footage or meterage drilled; 

(ii) travel time and mileage; 

(iii) the nature of consumable materials used which 
are chargeable to the Owner in addition to the 
Drilling Rate set forth in Schedule C; and 

invoice the Owner sKnax-monthly for footage or meter­
age drilled and other services performed as contem­
plated in subsection 4.02. 

- ^ 

Initial j M O ' < y i l 

5.02 It is agreed by both parties that drilling reports, con­
sumable charges, third party charges, and other informa­
tion pertaining to invoice amounts shall be subject to 
revision to correct errors and omissions. 

6. SCOPE OF DRILLING OPERATIONS 

6.01 The Owner's representative shall specify, in a consistent 
manner, the location of each hole it wishes drilled. 

6.02 The Contractor shall diligently perform and do any and all 
things necessary and incidental to the proper drilling, 
equipping and completing of the holes and without limiting 
the generality of the foregoing shall: 

(a) drill the holes in the sequence designated by the 
Owner's representative; 

(b) drill each hole at the location marked or specified by 
the Owner's representative or if a number of feet or 
meters are specified in item 5 of Schedule B then drill 
each hole within that number of feet or meters of the 
location specified by the Owner's representative; 

(c) collar each hole at the angle and azimuth directed by 
the Owner's representative within the range set forth 
in item 6 of Schedule B, such angles and azimuth to be 
checked and approved by the Owner before drilling 
commences; 
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(d) use drilling mud or other drilling fluid additives in 
each hole when it is, in the Contractor's opinion, 
necessitated by ground conditions and approved by 
the Owner's representative; 

(e) use its best efforts to drill each hole to the target 
depth established for it by the Owner's representative; 

(f) use its best efforts to drill each hole in such a 
manner as to produce as high a percentage of core 
as the core barrel used and the nature of the ground 
being drilled will permit; 

(g) replace all drill-string items as required by good 
drilling practice and, in any event, before wear 
seriously affects core recovery or completion of a 
hole; and 

(h) upon completing or abandoning each hole, close the 
hole off and mark it in the manner directed by the 
Owner's representative. 

DEPTH MEASUREMENT 

7.01 The Contractor shall: 

(a) at all times be responsible for keeping an accurate 
record of the depth of each hole; 

(b) disclose to the Owner the length of casing protruding 
above the surface of the ground level and the depth 
that the casing is set into the bedrock of each hole; 
and 

(c) measure all hole depths from the top of the casing. 

8. CORES 

8.01 The Contractor shall core the entire depth of each hole 
after penetrating the overburden and rock to a depth 
agreed to by the Owner's representative to the bottom 
of each hole and in that regard shall: 

(a) keep all cores in core trays provided by the Owner 
unless the Contractor is required to provide the 
same as may be set forth in Schedule C; 

(b) take all reasonable precautions to keep the cores 
and core trays free from contamination; 

(c) place the cores in proper sequence and orientation 
in the core trays, setting in wooden tags to designate 
the depth of overburden and the end of each run; 

(d) mark on each tray the hole number, box number and 
depth of the hole; and 

(e) the core shall become the property of the Owner at 
the drill site. 
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9. ABANDONMENT OF HOLES 

9.01 The Contractor shall not abandon any hole without the 
prior authorization of the Owner's representative. 
The Contractor shall bear the cost of footage or meter­
age drilled in holes abandoned without the prior 
authorization of the Owner's representative and hereby 
agrees that this cost shall not be charged to the Owner. 

10. CAVITIES 

10.01 The Owner hereby agrees that if cavities, loose and 
caving ground, excessive water, or gas flows which 
may be encountered in any hole are of such a magnitude 
as to render further drilling impractical the Contractor 
may abandon that hole, with the prior approval of the 
Owner's representative, and the Owner shall pay to the 
Contractor for the actual footage or meterage completed 
an amount determined according to the Drilling Rate 
referred to in Schedule C- If the Owner's representative 
does not approve the abandonment of that hole and requires 
the Contractor to continue the Work on that hole the 
Owner shall pay to the Contractor an amount determined 
as follows: 

(a) for footage or meterage drilled prior to the request 
for approval to abandon, an amount determined 
according to the Drilling Rate referred to in Schedule 
C; and 

(b) for drilling thereafter, an amount determined 
according to the Day Rate referred to in Schedule C. 

11. RESPONSIBILITY FOR DELAYS AND FISHING JOBS 

11.01 Except where the Contractor has been required to continue 
the Work on a hole pursuant to section 10, the Contractor 
assumes full responsibility for completing each hole 
to the depth specified by the Owner's representative 
and agrees to bear all expenses in connection with the 
completion of each hole, subject to provisions referred 
to in Schedule C. 

12. CONTRACTORS PERSONNEL. EQUIPMENT AND MATERIALS 

12.01 The Contractor hereby convenants and agrees: 

(a) to assign and keep assigned to the Work during 
the times and periods referred to in subsection 
3.01 such qualified personnel as may be necessary 
properly to perform and complete the Work including, 
without limiting the generality of the foregoing, 
a minimum of the number and type of personnel, if 
any, set forth in item 8 of Schedule B; 



Page 6 

(b) to provide the number and type of drills set forth 
in item 9 of Schedule B, together with such number 
of spares as, in the opinion of the Contractor, 
are necessary to ensure the proper performance 
and completion of the Work; 

(c) to supply and maintain suff-icient drill carriers 
and drill service vehicles, except helicopters 
and other aircraft, as may be necessary properly 
to perform and complete the Work including, with­
out limiting the generality of the foregoing, a 
minimum of the number and type of drill carriers 
and drill service vehicles set forth in item 10 
of Schedule B; and 

(d) to provide such supplies as may be necessary properly 
to perform and complete the Work including, without 
limiting the generality of the foregoing, drilling 
mud, additives, diamond set tools, core barrels, 
casing, drill rod, fuel, oil, grease, repair parts, 
storage facilities, fishing tools for core and drill-
string items and the supplies and equipment, if 
any, more particularly set forth in item 10 of 
Schedule B. 

13. OWNER'S PERSONNEL, EQUIPMENT AND MATERIAL 

13.01 The Owner hereby covenants and agrees to assign to the 
Work such personnel and to provide and maintain for 
use by the Contractor in connection with the Work 
such equipment and material, if any, as may be set forth 
in item 11 of Schedule B. 

14. SECRECY AND NON-ACQUISITION 

14.01 The Contractor hereby agrees that all information and 
data relating to the Work obtained or collected by or 
coming to the attention of the Contractor, its officers 
employees, agents, servants, subcontractors, invitees 
and licencees during the course of the Work shall be 
for the exclusive use and benefit of the Owner and 
shall remain the Owner's sole and exclusive secret property 
forever to be dealt with or used by the Owner as it 
deems best. The Contractor hereby covenants and agrees 
that: 

(a) the Contractor and its officers shall not, and the 
Contractor shall use its best efforts to ensure that 
the Contractor's employees, agents, servants, sub­
contractors, invitees and licencees do not, divulge 
to anyone other than the Owner and its duly 
authorized representatives, any information or data 
concerning the progress or results of the Work; and 
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(b) the Contractor and its officers shall not, and 
the Contractor shall use its best efforts to 
ensure that the Contractor's employees, agents, 
servants, subcontractors, invitees and licencees 
do not, in any manner make use of any information 
or data which may be gained by them with respect 
to the Work, except as directed in writing by 
the Owner. 

15. INSURANCE 

15.01 The Contractor shall: 

•CKI,/.A^ 

(a) provide, maintain and pay for the following 
insurance which shall be placed with such insurance 
company or companies and in such form as may be 
acceptable to the Owner: 

-^ - •* ** *?.«. A o v ^ K * <r.x/lurv«rt.VTC:^&'nnr»«tt^ 

Initial 
/ ^ * ( x ) Comprehensive General Liability Insurance 
^ . j ^ protecting the Owner, Owner's parent cSrDoration 

and other wholly-owned subsidiLiJs of such '°" 
parent corporation (collectively "Owner Group"), 

^'"K-'—v ~.-
invitees and licencees under this Agreement" 
including coverage for liability arising out of 
products, whether manufactured or supplied by 
the Contractor, completed operations, contingent 
employer's liability and contractural liability 
and forest fire fighting expense; 

(ii) Automobile Insurance on the Contractor's owned 
and non-owned vehicles, protecting the Contractor, 
the Owner and their respective officers, employees, 
agents, servants, subcontractors, invitees and 
licencees against damages arising for bodily 
injury (including death) and from claims for 
property damage arising out of the operations 
of the Contractor, its officers, employees, 
agents, servants, subcontractors, invitees and 
licencees under this Agreement; 

(b) ensure that each of the policies of insurance: 

(i) is in an amount acceptable to the Owner and 
in any event not less than $1,000,000 inclusive 
of any one occurrence; 

,^ (ii) includes a standard form of crossliability clause; 

Initial ^ - ^ (iii) contains a clause waiving the insurer's right 
y of subrogation against the Owneii; and 

GrouD 
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(iv) indicates that the insurer will give the Owner 
at least 30 days prior written notice of 
amendment, cancellation or termination of the 
coverage; and 

(c) provide the Owner with such evidence of insurance 
as the Owner may request. 

15.02 The Contractor hereby agrees that the requirement for 
insurance in the amounts and for the coverage as stated 
in this section is not and shall not be construed as 
being a representation on the part of the Owner that 
the insurance is adequate or as limiting the liability 
of the Contractor to the Owner as contemplated in this 
Agreement. The Contractor will obtain insurance in 
such greater amounts and for such greater coverage 
as it deems prudent to protect itself and the Owner 
hereunder. 

16. INDEMNITY 
Group 

16.01 The Contractor agrees to indemnify and save the OwnerA 
Initial llMiK. harmless from and against any loss, liability, claim, 

"̂ *y^ demand, damage, expense, injury or death (including, 
unless the Con'tractor assumes and pays the defence, 
with counsel approved in advance by the Owner, legal 
fees and the reasonable cost of investigating and 
defending against any judicial proceedings) arising 
out of or in connection with: 

(a) the operations of the Contractor, its officers, 
employees, agents, servants, subcontractors, 
invitees and licencees excepting that portion of 
the loss, liability, claim, demand, damage, expense, 
injury or death caused by the negligence or wilful 
misconduct of the Owner; 

(b) the non-performance by the Contractor, its officers, 
employees, agents, servants, subcontractors, invitees 
and licencees of any provisions of this Agreement; 

(c) any infringement or alleged infringement of patent 
resulting from the use of any patented process or 
device by the Contractor in performing this Agree­
ment. 

17. LAWS. RULES AND WORKERS' COMPENSATION 

17.01 The Contractor shall comply with: 

(a) all provisions of law including, without limiting 
the generality of the foregoing; 

^ ^ 
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(i) all federal, provincial, state, territorial, 
and municipal laws, by-laws, ordinances and 
regulations relating to the performance of 
the Work; 

(ii) all laws in respect of Workers' Compensation 
and all other laws in effect with reference 
to employing, safeguarding, insuring, protecting 
and paying all labour employed or used by the 
Contractor, and the Contractor shall provide 
the Owner with evidence of insurance and such 
other proofs as the Owner may reasonably require; 
and 

(b) the Land Use Regulations and Safety Regulations, 
if any, of the Owner. 

18. MECHANIC'S OR OTHER LIENS 

18.01 The Contractor shall promptly pay all costs and charges 
incurred by it in connection with the Work and shall 
not suffer nor permit any Mechanics' or other liens 
to attach to any property of the Owner. 

19. ECOLOGY AND SANITATION 

19.01 During the course of the Work, the Contractor shall 
keep the site of any drilling and camp areas free of 
accumulations of waste materials, rubbish or garbage 
and upon completion of the Work shall remove all 
tools, scaffolding, surplus materials, rubbish and 
garbage and leave the working and camp site in a clean 
condition. 

19.02 Any environmental responsibility relating to the 
construction, use, or reclamation of drill sites or 

Initial access roads shall be borne by the Owner. 

. 19.03 The Owner will be responsible for procuring and main-
/Oji^ taining the necessary permits for land ajOJiJxJftSjfeejlk usage. 

19.04 The Owner will hold the Contractor harmless for any 
liability claims which may arise frora normal activities 
pursuant to this agreement, including but not limited 
to pollution of ground water or surrounding land by 
discharge of drilling fluids and wastes save if the 
Contractors'employees act in a grossly negligent 
manner. 

20. ENFORCE DISCIPLINE 

20.01 The Contractor shall at all times enforce discipline 
and maintain jrood order among its employees, officers, 
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agents, servants, subcontractors, invitees or licencees, 
and shall not retain on the job any person not skilled 
in the work assigned to him. Any employees, officers, 
agents, servants, subcontractors, invitees or licencees 
of the Contractor who are objectionable to the Owner 
shall be removed from the job forthwith. 

21. TERMINATION 

21.01 If the Contractor defaults in any of its covenants, 
obligations or agreements under this Agreement the 
Owner may, upon notice to the Contractor, forthwith 
terminate this Agreement, without liability to the 
Contractor, except for payments for actual footage 
or meterage completed and Work performed. 

21.02 The Owner may, at its option, terminate this Agreement 
for any reason other than as set forth in subsection 
21.01 or 22.01 prior to the completion of drilling of 
the approximate lineal footage or meterage set • 
forth in Schedule B, without liability to the Contractor, 
except for payments lor actual footage or meterage 
completed and Work performed, or as otherwise specified 
in Schedule C, item 13. 

22. FORCE MAJEURE 

22.01 Notwithstanding anything in this Agreement to the 
contrary, a party hereto shall not be deemed to be in 
default with respect to the performance of any of the 
covenants, obligations or agreement under this Agree­
ment, if its failure to comply is due to any strike, 
lock-out, civil commotion, invasion, rebellion, 
hostilities, sabotage, governmental regulations or 
controls, Acts of (}od, inability to obtain any required 
materials or services, or, excluding inclement or severe 
weather conditions, otherwise beyond the control of 
the party. The party seeking to rely on this subsection 
shall give immediate written notice of the same to the 
other party and shall take all reasonable steps to 
eliminate the circumstances giving rise to the condition 
of force majeure. If the condition of force majeure 
continues for a period of 14 days after receipt of the 
notice the party receiving the notice shall be entitled 
to terminate this Agreement upon notice to the party 
claiming the force majeure. 

23. NON-WAIVER 

23.01 No condoning, excusing or waiver by the Owner of any 
default, breach or non-observance by the Contractor at 
any time or times in respect of any covenant, proviso 
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or condition contained in this Agreement shall operate 
as a waiver of the Owner's rights under this Agreement 
in respect of any continuing or subsequent default, 
breach or non-observance, or so as to defeat or affect 
in any way the rights of the Owner in respect of any 
continuing or subsequent default, breach or non-observance. 
No waiver shall be inferred from or implied by anything 
done or omitted to be done by the Owner. 

24- NOTICE 

24.01 All notices, demands and payments required or permit­
ted to be given under this Agreement shall be in writing 
and may be delivered personally, sent by telex or may 
be forwarded by first class prepaid registered mail 
to the addresses set forth below. Any notice delivered 
or sent by telex shall be deemed to have been given 
and received on the business day next following the date 
of delivery or sending. Any notice mailed in Canada 
or the United States as aforesaid shall be deemed to 
have been given and received on the seventh business 
day next following the date it is posted, addressed 
to the Contractor or the Owner at their respective 
addresses set forth in items 12 and 13 of Schedule B 
or at such other address or addresses as the parties 
may from time to time give notice of; provided that if 
there shall be between the time of mailing and the actual 
receipt of the notice, a mail strike, slowdown or 
other labour dispute which might affect the delivery 
of the notice by the mails, then the notice shall only 
be effective if and when actually delivered. 

25. NON ASSIGNABILITY 

25.01 The Contractor shall not assign nor subcontract out 
any of its obligations or rights hereunder without 
the prior written consent of the Owner. 

26. ENUREMENT 

26.01 This Agreement shall enure to the benefit of and 
be binding upon the parties hereto, their successors 
and permitted assigns. 

27. CAPTIONS 

27.01 The captions appearing in this Agreeraent have been 
inserted only for reference and as a matter of conven­
ience and do not define, limit or enlarge the scope or 
meaning of this Agreement or any provision thereof. 
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28 GENERAL 

28.01 Whenever in this Agreement it is stipulated that 
anything shall be done or be performed by either of the 
parties hereto, it shall be assumed that such party 
does hereby enter, into a convenant with the other 
party to do or perform the same. 

28.02 All grants, covenants privileges and liabilities 
contained in this Agreement shall be read and held 
as made by and with and granted to and imposed upon 
the respective parties hereto and their respective 
successors and assigns, in the same manner as if the 
words "Successors" and "Assigns" had been inscribed in 
all proper and necessary places, and in the event of 
more than one person being the Contractor, the said 
grants, covenants, provisos and liabilities, shall be 
construed and held to be several as well as joint. 

28.03 Whenever the singular o r masculine is used throughout 
this Agreement, the same shall be construed as meaning 
the plural or feminine or body corporate, as the con­
text or the Parties so require. 

28.04 Any condoning, excusing or overlooking by the Owner 
of any breach, or non-performance by the Contractor at 
any time or times in respect to any covenant, term, 
condition, and proviso contained in this Agreement 
shall not operate as a waiver of the Owner's right in 
respect of any continuing or subsequent default, 
breach or non-performance. 

28.05 This Agreement may be altered only by written consent 
of both parties hereto. 

28.06 Time is of the essence in this Agreement. 

IN WITNESS WHEREOF the parties hereto have caused 
these presents to be executed as of the day and year first above 
written. 

TONTO DRILLING SERVK 
Per: 

G.E.O 
Per 

OPERATOR CORPORATION 

CJm^m l7\ ̂  i7bi.' -t<.MAyy^ 



SCHEDULE A 

OF 

AGREEMENT BETWEEN 

TONTO DRILLING SERVICES 

and 

G.E.O. OPERATOR CORPORATION 

The area of drilling is near Newberry Crater in the State 
of Oregon. Exact drill hole locations are to be provided by the 
Owner's representative. Approximate locations are as follows: 

N-l 3,500' west and 2,450' north of the southeast corner of 
Sec. 25; T22S, R12E, Deschutes County, Oregon. 

N-3 4,100' north and 500' east of the southwest corner of 
Sec. 24; T20S, R12E, Deschutes County, Oregon. 



SCHEDULE B 

ACTIVITIES TO BE UNDERTAKEN: 

The total diamond drilling program comprises two vertical 
holes, each having a planned total depth of ̂ ,000 feet. 

1. Minimum total lineal 
footage to be drilled 

2. Size(s) of wireline core 

8,000 feet 

HQ and NQ 

3. Date of Commencement of 
the work 

Contractor will mobilize 
during the summer of 1985 
for Hole N-1 at a mutually 
agreeable date and during 
the summer of 1986 for Hole 
N-3 at a mutually agreeable 
date. 

4. Work Schedule Two 12-hour shifts, 
days per week. 

seven 

5. Number of feet to be 
drilled from each 
location 

4,000 feet in each hole, 
one hole per drill 
location. 

6. Angle of holes 

7. Depth of casing to be 
cemented in 

vertical. 

400 feet 

The number and type of 
personnel to be 
provided by the 
Contractor 

A. one driller-foreman 
B. one driller 
C. two driller's helpers 
D. one expediter 
E. water truck driver(s) as 

required. 

The number and type of 
drill rig to be used 
by the Contractor 

One Hydrostatic Longyear 
44 or BBS HD56. The 
drill will be truck or 
trailer mounted. 

10. The quantity and type 
of drilling to be used 
by the Contractor 

Fuel, lubricants, drill 
rods, casing, core barrels, 
diamond products (bits, 
shells, shoes) power and 
hand tools and all other 
equipment to perform the 
work in a work manlike 
manner. 



10. (Cont'd) B. Two 4x4 crew transport 
service trucks. 

C. Highway transport truck as 
required. 

D. Bean 450 pressure pump, mud 
mixing tanks, mud settling 
tanks. 

E. Tandem axle water truck 
(3,500 gal. capacity) 

F. Mobile spare parts trailer. 
G. BOP equipment. 
H. Hole liner pipe 
I. Drilling mud and additives. 
J. Cement. 
K. Lost circulation materials. 
L. Core boxes and lids. 

11. The personnel, 
equipment and services 
to be provided and 
assigned by the Owner 

A. Field representatives 
D. Drill site access roads. 
E. Transport of core from 

the drill sites 
F. Ancilliary equipment for 

moving contractors 
equipment if required. 

G. Purchase of water if 
required. 

12. The address for 
notice to the 
Contractor 

13. The address for 
notice to the Owner 

14. Additional equipment 
services to be 
provided by Contractor 

Tonto Drilling Services 
2701 West 900 South 
Salt Lake City, Utah 84104 

GEO Operator Corporation 
545 Middlefield Road, Suite 200 
Menlo Park, California 94025 

A. Water for drilling, dust 
settlement and other uses 
and the permits for but not 
the purchase of said water. 

B. A kill line and a blow down 
line, Contractor's personnel 
as outlined in schedule B-8 
are to be familiar with 
their use. 

C. A mud cooler in the event 
that extremely high high 
temperatures are 
encountered. 



14. (Cont'd) D. Measurement of bottom hole 
temperatures each 100' or 
as follows: 
a) every 50' if 

temperatures exceed 
125°F 

b) every 30» if 
temperatures exceed 
175°F 

E. Completion of the hole with 
tubing and couplings 
meeting or exceeding the 
following specifications: 
a) 4^" casing; 10.7 lb/ft 

grade A53 
b) 2 7/8" casing; 6.4 

lb/ft grade J55 

F. Drill site preparation, 
suitable for equipment 
indicated in item 9 of this 
schedule, at a subcontract 
price agreeable tp and 
approved by Owner. 

G. Mud sump pits at a 
subcontract price agreeable 
to and approved by Owner. 

H. A surface support system 
adequate for downhole 
collection of formation 
fluids; and the sampling 
devices themselves. The 
technical specifications of 
the sampling devices are to 
be approved by Owner. 



SCHEDULE C 

RATES FOR SERVICES PERFORMED BY CONTRACTOR: 

This schedule sets forth the rates referred to in Sub­
section 4.02 of this agreement. 

1. DAY RATE . - , 

A. The day rate charge shall be two thousand one hundred 
dollars ($2100.00) per calendar day (24 hours). Day 
rate charges shall commence upon the drilling rig reaching 
a convenient highway tractor discharge point, and shall 
cease when the equipment is ready to leave the Owner's 
leases upon completion of the Work. 

The day rate shall apply to all activities in relation to 
the Work, including normal periodic maintenance and ser­
vicing of the Contractors equipment. Major overhaul to 
equipment shall not be chargeable. The following equipment 
and services are covered by the day rate: 

(i) the labour of a two man crew per twelve hour shift; 

(ii) equipment rental - drilling rig 
- water truck 
- 4x4's 
- parts trailer 

2. DRILLING RATES 

The Contractor shall charge the Owner for all footage 
drilled either by triconing or by diamond coring according 
to the following schedule: 

NQ 

$8.80 per foot 

$10.50 per foot 

$13.20 per foot 

$17.60 per foot 

$21.60 per foot 

$26.60 per foot 

$31.60 per foot 

$36.60 per foot 

Footage 

0' 

500' 

1000' 

1500' 

2000' 

2500' 

3000' 

3500' 

Intervals 

- 500' 

- 1000' 

- 1500' 

- 2000' 

- 2500' 

- 3000* 

- 3500' 

- 4000' 

$9. 

Tr 

.80 

icone 

per foot . $9.80 

$11.50 

$14.20 

$18.60 

$22.60 

$27.60 

$32.60 

$37.60 

HQ 

per 

per 

per 

per 

per 

per 

per 

per 

foot 

foot 

foot 

foot 

foot 

foot 

foot 

foot 

If the Owner desires hole depths greater than four thousand 
feet (4000 feet), then Contractor may undertake such drilling only 
upon such conditions and at such rates as may be agreed prior to 
the commencement of such drilling. 



EXTRA LABOUR 

In the event extra labour above the regular two man 
crew is required, the Contractor agrees to provide such 
additional labour at a rate of twenty-five dollars ($25.00) 
per man per hour. 

EXPEDITOR 

The expediter's labour shall not be chargeable to the 
Owner, except in such cases where the expediter performs 
duties which would normally be performed by those persons 
whose labour would be chargeable under Item 3 above 
("Extra Labour") or by Third Parties. 

5, CONSUMABLES 

Materials supplied by the Contractor and consumed in 
the Work shall be charged to the Owner at cost FOB the 
drill site plus a handling fee of ten percent (lOj!). 

Consumables such as, but not limited to, the following 
are chargeable: 

a) cement and additives, drill mud and' additives, soluble 
oils, and rod grease 

b) core boxes, lids, core marker blocks 
c) diamond products (bits, shells, shoes), tricones 
d) casing and hole liner pipe 
e) lost circulation materials 
f) special tools or accessories as may be required 

ACCOUNTING AND INVOICING OF CONSUMABLES 

Consumables chargeable to the Owner will be invoiced 
as soon as possible after their arrival on the job site. 
Shipments will be direct from the vendor or from Contractor's 
stock point. Transportation of consumables will be via 
a common carrier or the Contractor's trucks. The Owner 
will be presented with appropriate waybills and/or packing 
slips and will be requested to co-sign such freight bills 
as these will form the back-up for invoicing. 

Upon job completion, an inventory of remaining consumables 
will be taken and a credit at cost less freight will be issued 
to the Owner for same. Bulk shipment invoicing shall take 
precedence over daily consumable usage as reported on the 
drill logs or daily reports. In cases where hole-by-hole 
costing is requested, the Contractor will endeavour to 
report the consumable cost accordingly. 



7. LOST OR DAMAGED MATERIALS 

In the event that drill rods, casing, core barrels 
or other equipment become stuck in the drill hole for any 
reason excepting gross negligence on the part of the 
Contractor, the Owner shall reimburse the Contractor at 
the Day Rate for efforts to recover the stuck equipment. 
If the equipment is not recovered or is damaged in the 
process of recovery the Owner shall reimburse the Contractor 
for the replacement cost of such tools at no mark up. 

8. THIRD PARTY SERVICES 

The contractor may engage the services of third parties 
on behalf of the Owner. Such services may be in the form 
of BOP equipment rental, cat operations, directional 
drilling services, cementation services, mud engineering 
services, or other services, rentals, or labour as may 
be required. 

The Contractor shall charge the Owner the Third Party 
invoice amount plus a handling fee of ten percent (lOJt). 

9. WATER TRUCKS 

The Contractor shall supply one tandem axle water 
truck with a carrying capacity of 3500 gallons. The Owner 
shall pay to the Contractor a rental rate of one thousand 
eight hundred dollars ($1800.00) per month plus a mileage 
fee of fifty cents (.50) per mile, such charges to commence 
upon arrival at the transport discharge point. 

10. WATER TRUCK DRIVER LABOUR 

The labour of water truck drivers shall be charged 
at twenty-five dollars ($25.00) per man per hour. 

1 1 . MOBILIZATION, MOVING, DEMOBILIZATION 

A. It is agreed that the moving of all contractor 
supplied equipment and personnel, necessary for the 
commencement of the Work to the transport discharge 
point and their removal from the Owners leases shall 
be charged to the Owner at a rate of six thousand 
dollars ($6000.00). Three thousand dollars ($3000.00) 
is chargeable on the first invoice and the balance 
of three thousand ($3000.00) is chargeable when the 
Work has been completed. 

B. Moving, Including unloading, loading, assembly, 
and teardown times from the transport discharge point 
to the first hole location, between locations, and 
back to the loading point shall be charged to the Owner 
at the Day Rate. 



12. ACCOMMODATION 

The Contractor agrees to provide room and board for 
its employees and shall charge the Owner a per diem rate 
of thirty dollars ($30.00) per man per day worked. 

13. ^SHORTFALL ON MINIMUM FOOTAGE 

In the event that the minimum footage referred to 
in Item 1, Schedule B is not completed at the Owner's 
request, the Contractor shall charge the Owner $ NIL 
per foot for each foot of uncompleted drilling, such 
charges to cover any costs of mobilization, demobilization 
or any other services which may have been included in 
footage, hourly, or other rates and not included in 
the flat rate sums quoted in Item 11, of this Schedule C. 



in in in 
t - I - t -
Ul UJ III 
Ul ill Ul 
X Z X 
in in in 
O O O n o o — « 
.- « * 

« « CH 

fiuiSJL7t A ^ 

fkc 

cl. Djil/irsTToj^^ ^ ^ ^ 

<?. C ^ j S ^ > f l y S / c ^ < A l ^ - i7c^f~i:/y 

r 

J / 

T 

5 0 / > 7 J - C77^ e c r - e f c u 7 0 / l f J - , 7^4/ .cv^ £ ^ 

J . 4 / / r ^ ^ ^ iA^r i ' / t e^ o Y U r i ^ fka.£^ TTT 

r 
Pyo/Jz^eTf S ^ / Y Y M i ' ^ ' i / f / a ^ - y 0J//7 j f y 

H.3 Dr^/Uf 

7,e,<^s 
ciYy c^ua^e^n cfe.. 
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6£0-South 

Statement of sifork 

1.0 ^troductton 

The Cascade vokanic region has, IOR^ been suspected to contatn 
cortsldersble gepthemal potential, a$ evldfiffced b^ recent vsicafiUm and 
other thermal s^xpresslons. There are few kno'!*r( surface manifestations 
of geothetifisi er̂ erg..)' if? spite of the obvio-ws occurrar>ce of heat 
sources^ One possifate expl arret fofi Is that the dowî âN percolation of 
tha extensive reglottal c&»d ground-water svstem supp*^esses surface 
ey1derM:e of urxlerlylrfg hygrothenfig? systems. However̂  there heve bees 
few wells driUe<f i n the Cascades reston to 3 soff Ictent ctepth ta 
prop-srlj evaluate the te5jf)€r3ture smf nydrolo^lcal comfltions beneath 
the cold water zc-nt. ITiere Is a ^ e a t nee^ for characterUa-tion 
idetit-ff Ication of the deeper hydrothermal reglflse in order to more 
cciKluslvely define the geothennal potential of the Cascades volcanic 
eaviromtent. 

DC '̂s primary objectives for this cost-shared drill ing project are to 
obtain and release to the public subsurface Information to include but 
not be 1 imited to the following: 

o rock sanples (core and/or (fe*111 chips), 

0 equilibrlt^ teiaperature prof l ies, 

0 uncontaralnated fluid ssB^les, 

o evidence for the €xistefK:e and depth of potentially 
producible e«tu1fers, 

0 geophysical well 1ogs» and 

0 infonaation on drilling conditions and problems in the 
Cascades envirorH^nt. 

2.0 Scope 

The Participant wi 11 dr i l l a deep thermal gradient hole to a depth of 
4(KX),feet located 3̂ S0Q feet west and 2450 fefi_t north of the southeast 
corner of sect ion J;5, f22S, R12£, DescNites County* Oregon, The 

1. Participant vi}, \ pi?rforre data collection both during and subsequent to 
-2. drilling. The Pajlicipaat will maintain the hole and allow Dflf access 

to the hole to collect data. The Participant will be responsible for 
obtaining any permits or approvals retjt/lred by govermsent regulatory 
a9€nc1es in the perforwance of this project. The Participant will 
provide a l l data *nd information gathered Mn6QT this project to DOE, 



3.0 Applicable Documents 

Work perforK^d by the Participant will be in compliance with all 
Federal» State^ and loca 1 laws, roles and regulations, and agency 
orders &n<i guidelines. 

4,0 Technical Tasks 

4.1 Project Manageaient . • 1 . - , ' : : . •! • ' • ' - - ' • 0 - - ' l 

A. The Participant will prepare and obtain DOE approval of a 
Project Hanaganent Plan within 30 days after award of this 
agre^sent. The plan will include a work breakdown stricture 
and a l i s t of deliverables by task, Identify the individuals 
an6 subcontractors responsible for each task, discuss the 
raanagenmnt techniques to be u%̂<i ^ 9n6 include a sctedule that 
shows the period for performance of each subtask and 
Identifies princlpa 1 Bsllesto^^es and decision points for each. 
The plan will a Iso designate an Individual or Individuals who 
will act as fM-inc1pal points of contact with DOE on behalf of 
the Participant. 

e. The Participant will perforra project roanageflient in accordance 
with the approved Project Manag^?ent Plan. In addition to 
close general coordination with OOE, ^^anf^i^t^ and fa] ! 
^IS^^O^n''^ of any proj&rt problea area!; t n D£l£. 1 s required, 
so that t Ifsely corrective action «ay be taken with D0£ 
technical st^port. if necessary. 

Deliverable: Approved Project Hanag^nent Plan 

4.2 Permitting and Bivirof^iental Reporting 

A. The Participant will submit and obtain OOE apj^oval of a 
Project Institutional Plan frior to initiation of site 
preparation. The plan will Identify items required by 
goverruRental regulatory agencies for the perfonRance of this 
work, the agency whose requirement the Itew fulf i l ls , aod the 
actual or projected sui^lt tal and agency approval dates. The 
plan will also discuss any legal, social or institutional 
problems anticipated during performance of the project and 
planned solution, 

B. The Participant will prepire^^ submit and obtain approval of 
any documentation re<:iu1red by govemreental regulatory 
agencies for the performance of th is work. The Participant 
wil I provide a copy of al 1 dwumentatlon ĵ r̂ovS6e<i to any 
goveriwental agency and pertinent to th is project to DOE for 
Infomation. 

-2-



C. fifi approve^} envirorawntal docwwent is required f o r th is 
project pr ior t o any ^ound disturbance. I t i s anticipated 
that an env1rons«ntal assessfi^^nt w i l l be prepared by the 
Bureau of Land Hanagetnent f ^ r th i s project. This 
envlroftetental assessment »iay sa t is fy OOE's envirormental 
reporting re<H>iresrients. I f OOE determines that an 
tnviromtental Evaluation Report i s required p r io r to any 
ground disruptive a c t i v i t y , OOE w i l 1 no t i f y the Participant 
in wr i t i ng . In that event, the Part icipant w i l l prepare the 
En¥lro«i«ntal Evaluation Report I n accordance with OOE' 
Enviromjental Guidelines. I f a DOE Environmental Assesssient 
i s required, the Participant wi l 1 provide inforaiation to DOE 
as required f o r DOE's preparation of the Environmental 
^sessroent. 

Deliverables; Approved Project Ins t i tu t iona l Plan, Regulatory 
Oocifi^ntation. ^proved Environmental Document 

4.3 b i l l i n g 

The Participant w i l l prepare and obtain DOE approval of a 
Project Dr i l l ing Plan pr io r t o ^ - I l l i n g . "Hie plan shall 

describe; 

0 Surface and subsurface condltlorss anticipated to be 
encountered during d r i l l i n g , including configuration of 
^he resource, 

o Si te access. 

0 Site preparation, 

0 Hole design Including hole s ize , casing s i r e , cefsenting, 
etc.- • 

o Rig and equlpRient speci f icat ions. 

o Wel 1 containment dtiring and a f te r d r i l l i n g (including 
applicable regulatory requirements), 

0 D r i l l i ng f l u i d s and disposal aetbod. 

o Hole coR9»let1on, 

o Plugging and abandonsjent, 

0 Site restorat ion, 

0 /inticlpated bole ja-oblems, i f any, and proposed 
solut ions. 

0 Health, safety and envlromrsental considerations, 

0 Si te f a c i l i t i e s , i f any, 

-3 -



o Drilling schedule including major activities and 
estimated duration. 

0 (>>-s ite supervision to be used during drilling, 
including drill ing sup€rvisor(s) and geologist{s), 

1 
B. The P.a_rtifilgaatJK_LlLprepare the dr i l l s i t e and dri l l a deep 

tberaal cradlent ^ ^ ^ In accordance with the approved Project 
t r i l l ing Plan. The Participant shall reooK ori drjilino Z'O' 
status daily to the designated DOE representative, so that 
decisions concerning the drilling operation can be aade In a 
tia^ly manner. 

Deliverable: Approved Project Drilling Plan 

4,4 Data Oollection 

A, The Participant will pr^par^ and obtain OOE approval of a 
Project Data Collection plan prior to drilling. This plan 
will address data collection both during dri lling and after 
drilling. The plan wil 1 Identify the types of data to be 
collected, thedepth(s) at which each type of data will be 
collected, the tlj^lng of collection, and the method by which 
the Participant plans to collect each type of data {including 
type of Instrwsent and planned calibration, where 
appreciate). The plan will specifically identify all logs, 
sall ies of rock and fluid and other data that are to be 
collected. 

B. The Participant will collect the following data as a mini 
In accordance with the approved Project Data Oollection 
Plan. These sajr^les and data shall be provided to DOE by the 
Participant as soon as possible after collection. The 
Participant will Incorporate i t s analysis and Interpretation 
Kff the data collected as part of the final project r^wrt . 

Rock Sagyling. Cji.t-tln^sjtfi-UJxft.-collected at IS-foot 
interva fs 1 n the section of the hole to be rotary drilled, 
pniir (4) cpT^»< nf Cutting sai^les of each saa^led Interval 
wTTljbe lypvided toJQJL. ll?e remainder of the hole will be 
continuously cored. The Participant will i<Larehouse the core 
aiid cuttlnos In Send and make them available to [K?E. DOC 
will provide procedures for identification and splitting of 
c o r e and c u t t i n g s . Tfei» P a r t 1 r 1 p » p t vail l m;tlrp t h i n <»rjHmvc 
of selected core samples and coR?jlete a petrographic sttSy"of 
these sections* The Participant wil 1 also select core 
lagatles for aoe datin?^ The results of these studies will be 
pwde available t o DOE. 

prilling Records. Lgjis_ -̂5Ci-iMo<i primary 1 itholooy and 
secomjary ainera I content and mud return teB^Jeratures will be 
kept during the tricone dril l ing and core portion of the 
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hole, copies of which will be provided to DOE, These logs 
wil 1 also include information on lost circulation ^oounts, 
times and depths anchor the location of water entries, 

Tg^ra ture . The bottô »boL£j.£̂ >€̂ -̂aJ;ja:-e shal 1 be recorded at 
a wJoimutaTof }Q0 f t , intervals_^iiciJLq drlllino and preferably 
at l e a s t at ev^ry other chaligeof core barrel. One objective 
of these measurejsents will be to obtain a useable temperature 
profile in the event a sirfisequent equilibrium temperature 
profile cannot be obtained. The fjieasure«nents shall be made 
using calibrated thenrometers, 

j^yjtcaulic -hjBJd. At the s tar t of daily dri l l ing, or whenever 
tneliriTnng operation wil I allow, sseasure^ents of the 
hydraulic head or depth t o f IjLMjjtrfjK^^ in the hole win be 
isade, 

Dri 11 ing f luid s a;^les. An appropriate nw^er of sets of 
one-Hter safi^les of drilling fluid wil 1 be collected e^ery 
t r ip for bi t 6ur^ng dri l l ing. Additional fluid sarsples will 
be collected when warranted by geologi c conditions. One set 
will be lieUfersKi to DOE for possible analysis. If the 
Participant analyzes ssR^les, copies of the results will bs 
given to DOE, 

Aguifer f lold s«^ les . If. artesiag f low Is encountered 
during oriritng, representative s a b l e s of uncontawiinated 
aquifer f luid will be col lected in accordance with procedures 
outlined In the approved Data Collection Plan, If po 
artesian flow Is encountered, the Participant will s t i l l 
ende8V&iLl<Lj:gJiec-t-Sigtp,Le_S^of unccmt era In ated Aquifer fluids 
at locations In the hole at which fluid prodtfctlon would be 
anticipated on the basis of lost circulation, indications of 
fracturing in the core or chips, geophysical well logs or 
other standard Indicators. Potentia I methods for 
collection of these samples Include swabbing, balling, 
a i r l i f t , dril I steiB tes t s and pu l ing . The participants will 
examine these an(yor other fluid sascling techniques and 
address collection of t l^se samples In the Project Data 
Ojllection Plan. 

eeophysical well logging. Temperature, caliper, resistivity 
ano seif-potentia I fogs wil I be run In the Interval between 
the surface pipe 9n<i total depth. Density and sonic velocity 
logs wil I also be run If tools are available which can 
operate in the conditions encountered In the hole. The 
tei^erature tool capable of O.OÎ F precision in measures^nt 
will be used to raeasure the geothermal gradient. One set of 
field {Tints wil 1 be sent to DOE as soon as available. 
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Petal led Mercury (Hq) 5uryey. A cofj^rehensive S-l vn' ••̂ --' 
of Jig_citstr1butlorLat Newberry olcano will be conduui?t 
analyzing He at 10 foot 1nterva-lj-throUQhout_the corehoje and 
the results co?npared with the published Hg sol 1 survey of 
Hadden, et a l . (1982, DOGAHl-BPA Coop. Agr, DE-AC79-
82^35734). The proposed study will be used to establish the 
tbeorBzici) basis f or Hg surveys in geothermal exploration, 
provide data pertaininq to the rel iabi l i ty , limitations, and 
general u t i l i ty of such surveys, and provide Insight Into the 
relationship ajoong fracture permeabilityy mercury 
distribution, piag*i»a bodies, and geother^jal reservoirs. 

/AbyprodiK: t of the proposed Hg study will be ••splits" of the 
saf^les for which Hg has been analyzed. These "splits" will 
be made available to OOE for analysis of other elements. 
Analyses and Interpretation of these data will be conducted. 

Deliverables; Approved Data Oallection Plan, Data and Ssesples 

4.5 Hole Completion and Halntenance. 

A. l^on satisfsctot^y coB^letion of openhole geophysical logging 
and sa«f>ling, standard black pipe, 2" ID, with a knockout 
plug at the bottws, will be run by the Participant from 
surface to total depth, fi l led with fresh water and capped. 
After all<wing sufficient tiroe for thermal equilibration to 
occur, the Participant will run a temperature log an<i derive 
a geothermal gradient, ' 

B. t^on completion of the hole, DOE and the participant shall 
review and discuss the data. The Participant will obtain the 
DOE Project Manager's agreement prior to releasing the rig, 

C. The Participant shall provide to DOE within 15 days of 
completion of the N)le a sd^matlc of the actual completed 
hole configuration, 

D. The Participant shall maintain the hole and s i te facili t ies 
for 12 months after hole cw^letlon In accordance with the 
approved Project Drilling Plan, The hole and s i te facil i t ies 
shal 1 be Kade available to DOE during this period for WE's 
scientific ose. The Participant msy also collect data during 
this period at I t s own expense and on a non-interference 
basis. 

Deliverable: Completed Hole Configuration Schematic 

4.6 Abandorm^nt 
• • • • • . 1 • I I I W W I n l . l . l 

The Participant will pl«g and abandon the hole in accordam:e with 
U.S, Bureau of Land Hanegeij^nt requlreorents (Forra 32(K)-9, #5) and 
other applicable regulations within onemoflth subsequent to the 
end of the OOE access period. The Participant shall provide CK)E 
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with a copy of the plug and abandonment plan as approved by the 
Bureau of Land Kanags7?ent, If for any reason the hole i s not 
plugged and abandoned by the end of the period of th is agreec^nt, 
the hole becomes the legal and financial responsibili ty solely of 
the Participant. DOE will not cost-share costs incurred after the 
project period of th i s agreement. 

Deliverable: Approved P&A Plan 

4.7 Si te Restoration 

The Participant will c lear the s i t e , f i l l the p i t s , 9nii restore 
the s i t e in accordance with applicable s t a te and federal 
regulation and as outlined In the approved Project Drilling Plan. 
The Participant shal l provide DOE with confirmation of restoration 
act iv i t ies and Bureau of Land Manag^tent or Forest Service 
approval. 

5.0 Reports, Data and.Other Deliverables 

A, The Project Drilling Plan as required by Subtask 4.3.A. 
B, The Project Oata Collection Plan as required by Subtask 4.4.A. 
C, The Project Hanagefssnt Plan as required by Subtask 4,I.A 
0, The Project Institutional Plan'as required by ^tbtask 4.2.A, 
E, All data collected by the Participant umS&r Task 4*4, 

F. Regulatory docuBieRtatloo aRd approved environmental doctswnt under 
Subtasks 4.2.8 and 4.2.C. 

S. Completed hole ccwjpletlof! sch^uatic as re(^1r«d by Subtask 4.S.C, 
H, ^proved plug and abandorw^nt plan as required by Task 4,6, 
1, Project s tatus and »anagewent reports as Identified on OOE Fora 

C^-537, Reporting Requirements Checklist. 7I»B described final 
technical rep<^ shal l include a smreary of d r l l l iog and 
conpletion and a section describing data collected along with a 
discussion of analysis and Interpretation. 

K2-0075*C 
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PLAN OF EXPLORATION 

NEWBERRY FLANK 

(GEO-NEWBERRY) 

DESCHUTES COU^^^Y, OREGON 

F*r< '̂«rt Locatioo 

The foiloving are the proposed iocations for the iMewberry Flank (GEO-f4eybecry) 
Core Hole Program: 

o N.I; Z3JSX Lake Quad 

3500' «/e5t and Z^50' north of the sootheast comer of Section 25, T22S, Ri2£. 

o N-Si Paulina Peak Quad 

950' •A'cst and 26O0' north ot ti\e sou^east coaier of Sec 32, T2i$, RUE. 

0 iS-3.- Fuzz^LJl dutte Quad ' 

4L00' north and 500! east of the sogrhwest corner of Sec.-2*, T20S, Ri2E. 
i 

0 iS-»; gast Lake Quad 

1500' north and 2250' west of the soutt̂ NJfest comer of Sec. 35, T2i5, R13E-

Operatipfg 

The lessee/operator for the project wili be: 

o GEO Operator Corporacioa for GEO-Newbefry 
2300 County Center Orive, #250 
Sanra Rosa,' CA 95^01 
(707)523-4272 

Key personnel assigned to the fx-oject ar.et 

o Chandler Swanberg (Project Manager) 
3H-3 Middlefield Road 
Menio Psrk, CA 9W25 
(*15) 321-5662 

o Michael Cale (Senior SnvLronmentai Coordinator/Regulatory Liaison) 
2300 County Canter Drive, lfZ5Q 
SanU Rosa, CJK 95*01 
{707) 523-4272 

A,ttacla:nent 



0 Midiaei Johnson (Project Geologist) 
2300 County Center Drive, 0250 
Santa Rosa, CA 950*1 
(707) 523^272 

Location of a field office v/ill be provided when estabUshed, 

Project Description 

The core hole program i$ a low-key operation utilized in developing baseline geo­
physical data- This information Is a preliminary step in evaluating resource recovery 
potential In a virtually unexplored region that sajggeata the preserjce of geothermal 
capability. The project wili consist of the following; 

o Preparation of up to four (4) drUling locations and mud pits (totai area: 100' x 
iOO't P«r ilte) 

o Utilizing a truck-mounted rotary drill rig, the core holes win be drilled to a 
maximum depth oi 4000'. 

o Log temperatures and coUect core samples. 

0 Rig down. 

0 Continue logging. 

o Abandonment. 

0 The project should begin not later than juiv t, 19S5, and terminate November 
i, 1986 (estimates). ' • 

Drilling Program 

o Prepare driU location, 

o Rig-'jp, 

o Spud $-5/%" diameter hole and drill to ^00'. 

o Record mud return temperature and coUect core samples. 

o Run 400^ of ^ i t i " casing with cementing shoe. 

0 install cem««iting bead and pt^isuci cement to fill annulus to surface. 

o Cut off casing approximately 2' below ground level and install B.O.P£. flange. 

o Install 2" fiii-up line and blowdown line below flange. 

o Irartaii B.O J*£ . equipment. 
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o Wait 714 hours for cement to set; lower one joint of drill pipe into hole-, close 
preventer ar»d test to 300 psi 

o After completing successful B.O.P.E. test, drill out shoe and continue drilling 
with mud system to T,D, 

o Record temperatures of mud retums and collect cores to T.D. 

0 When T.Dds reached circulate to dean out cuttings and condition hole-

o Run bull-plugged string of 2-3/*" tubing to TX). and CLli with water. 

o Backfill annulus with Sure-Gel or equivalent, 

o Remove BX) J'.E. and wellhead. 

o Install locking cap on tubing. 

o Rig-down and remove dr iii rig, support vehicles, and materials from site. 

o BackfUi mud pits and grade to original ccxxtour. 

o Clean area of debris arid restore to (as near) original conditic^. 

o Run temperature and gamma-ray logs at least twice (1 month interval) prior to 
Snai abandonment, 

» 
Envtronmenttl 

Pursuant to the Geothermai Resources Operational Orders, isisued isider the Ceo- ' 
thermal Stearn Act of 1970, the lessee shail be responsible for the monitonng of readily 
identifiable localized impacts associated with ^seciflc activities that ars under the 
control of the lessee (GRO Order '4, G«\er3i Environmental Protection Requirements). 

Specific Impacts that may be associated with this project, and mitigration 
measures proposed to reduce said Impacts to a level of inagnificanca are as follows: 

o Aesthetics 

Compatibility with the existing view shed Ls a primary goal. The short-term 
duration of each drilling operation (.30-45 days) coupled with che low profile of 
a truck-mounted rotary drill rig. (30'* to top of mast) ensure thac visual intru­
sion wiil not be ^oLficant, Additionally, sites have been seiecisd that are 
well .removed from populated areas and traditional recreation centers in the 
Oeschutes/Newfaerry region-

o Land. Use and Reclamation 

The project ha^ been designed to reduce vegetation impacts to a minimum. 
, Access will be via the existing road network to the pad location. The pad area 

wiil require oniy Clearing and grading an area approximately 100' x LOQ*. When 
Che project terminated, che area will be graded to as near che original contour, 
and revegetated svith ^miiar vegetation species as directed fay SLM. Aquatic 
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habitat will not be Impacted, and water will oniy be secured as directed by the 
State Watermaster, At project termination, ali debris, scrap, or other mater­
ials imported by the operator shall be removed. 

The project proposed by GEO Operator Corporation meets the criteria for 
exploration and development of a managed resource as defined by the United 
States Department of the Interior. Additionally, the project is compatible 
with the Deschutes County Geothermai Element as incorporated into i ^ 
Deschutes County Comprehensive Plan and Zoning Ordinance. 

o Pub UC Access/Recreational Ooportunities 

Tne short duration of each drilling operation, minimAi amcHJint of surface area 
required, and isolated location ensure that public access will be maintained, 
and chat recreational value of the Deschutes/Newberry area will .not fc>e 
adversely impacted. 

o Slope Stability/Erosion Control 
* 

The project Is so designed that with maximum surface disturbance, $l<̂ >e 
stability could not be an issue. Mud pits are constructed to a standard that 
alleviates the potential of etcroachment on a natural drainage course, or 
deposition of sediment/drilling waste into a waterway. As previously 
described, at project termination, the sitw wiil be regraded to as near the 
original contour, and revegetated with native species as required by BLM, 

0 Biota 

A core drilling project does not have the potential (long-term) to adversely 
impact the associated flora and/or fauna (terrestrial or aquatic). The drUlir^ 
operition- could temp<K'arUy inconvenience some species, particularly avian 
raptors, causing a minor alteration in migration and/oc hurrting habits. Histor­
ically, ^lese types of operations have not oroduced aj>y noticeable adverse 
impact to biota. 

o Cuitxiral Resources 

In the event a cultural or historic resource is located on or near any of the drill 
sites, the locadon wUi be shifted, under the direction of SL«M, to preserve the 
integrity of the resource. As a core drilling program is deagned to inosrpocate 
ma.-umum flexibility, at the discretion of the permitting agency, avoidance of 
any area of signiTicant value Is easily accomplished. 

o Subsidence and Seismicity ' 

Concerns regarding geothermai resource productiw would not be an issue 
during a core drilling program^ 

o Air Quality 

The project as proposed does rwt have the potential to adversely impact 
ambient air quality. 
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o Pits and Sumps 

During the core drilling operation, waste material (cuttings/drilling medium) 
will be directed to a waste sump f5r containment. The sumps wiil be construc­
ted and lined with an impervious material to ensure the integrity of the natural 
environment, and eliminate the potential of contaminants entering a drainage 
course c^ wat«-way. At the conclusion of the drilEng operation, the sumps wlU 
be purged as directed by t t ^ SLM prior to backfilling. As part of site restora­
tion, the sumps/pads wili be regraded to as near the original contcHjr and 
rev^etated per BLM requirements-

o Water QuaUty 

Tne project, as defined, does r»t have rhe potential to degrade water quality. 

o Noise 

Due to the Isolated locations proposed and ti)6. nature of the equipment 
involved, the project will not impact •on any human receptors. ' Intrusicai by 
humans in a remote area may have the ability to disrupt some wildlife species, 
partiailary avian raptors, which rely on a '.teen sense of hearing to locate and 
secure a food source. However, the limited scope of the project adequately 
mitigates significanc short-t^m, and precludes any long-term impact from 
occurring. 

It is the position of GEO Operator Corporation that the project, as proposed, does 
not have t ^ potential to produce any significant long-term environmental impacts-
Utilizing Best Management' Practices and gsnditions proposed by BLM, short-term 
effects will be reduced to a level of insignificance. 
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August 7, 1985 

Ronald A. King 
R & 0 Contracts Branch 
Contracts Manage.Tient Divis ion 

Re: Project Management Plan Geo-Newberry 
(So l i c i ta t ion .?DE-SC0F-85ID12580 

Dear Si r : 

Pursuant to your communication of July 18,. 1985,, GEO Operator Corporation 
submits the following Project Management Plan for your review and approval 
The following information is submitted in accordance with Section 4.0 
(Technical Tasks): 

4.1 Project Management 

PROJECT LQCATION 

The following are the approved locations for the Newberry 
Flank (GEO-Newberry) core hole program: 

0 Site N-l; East Lake Quad: 
3500' West and 2450' North of the Southeast 
corner of Section 25, T22S, R12E. 

0 Site N-3; Fuzztail Butte Quad: 
4100' North and 500' East of the Southwest 
corner of Section 24, T20S, R12E. 

0 Site N-4; East Lake Quad: 
1500' North and 2250' West of the Southwest 
corner of Section 35, T21S, R13E. 

The Lessee,Operator for the project will be: 

0 GEO Operator Corporation 
545 Middlefield Road Suite 200 
Menlo Park, CA 94025 

Project Ma.'uger 

Chandler Swanberg 
545 Middlefield Rd. Suite 200 
Menlo Park, CA 94025 
(415) 321-5662 

;(i(l I'.Miiiiv (•.•iiiiT Dr.. .•̂ iiiii' - l M \ . S:(ni:i H,.>:i. (:A ' K i - U W (71)71 r)2.i..|.J7J 
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Dr. Swanberg shall be the principal contact on any and all questions pertain­
ing to the operations of the Geo-Newberry Project. Unless otherwise directed, 
all correspondence will be initially transmitted to Dr. Swanberg for review 
and disposition. 

Environmental Affairs 

0 Michael J. Cale 
2300 County Center Drive 
Santa Rosa, CA 95401 
(707) 523-4272 

6eo1ogy/Dril1ing 

0 Or. Walter Randall 
2300 County Center Drive 
Santa Rosa, CA 95401 
(707) 523-4272 

Land 

Peter Hansen 
545 Middlefield Rd. 
Menlo Park, CA 94025 
(415) 321-5662 

Legal 

0 Tom Hamilton 
545 Middlefield Rd. 
Menlo Park, CA 94025 
(415) 321-5652 

4.2 Permitting and Environmental Reoor-ing 

The Geothermal Resources Operational Orders, issued under the Geothennal 
Steam Act of 1970, states "....the Lessee shail be rasponsioie for the monitoring 
of readily identifiable localized impacts associated with specific activities 
that are under the control of the Lessee...." (GRO Order 4. General Environmental 
Protection Requirements). As the project is a federal unit the Oregon State 
Office of the Bureau of Land Management acted as lead agency for the project. 
The Prineville District Office, under the direction of Gerald E. Magnusun, was 
responsible for preparation of the Environmental Assessment. 

The following specific impacts were addressed in the Plan of E.xploration 
(Attachment 1) as a potential consequence of the project: 

0 Aesthetics 
0 Land Use & Reclamation 
0 Public Access & Recreational Opportunities 
0 Slope Stability & Erosion Control 
0 BIOTA 
0 Cultural Resources 

0 Subsidence S Seismicity 
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0 Air Qua!ity 
0 Pits & Sumps 
0 Water Qua!ity 
0 Noise 

On July 29, 1985, the Prineville office of the BLM issued a Finding Of No • 
Significant Impact (Attachment 2). In accordance with, and pursuant thereto, 
the Deputy State Director for Mineral Resources, BLM Oregon State Office, 
issued a Letter of Approval (Attachment 3) dated July 31, 1985. 

Completion of the Environmental Assessment, and issuance of the Letter of 
Approval and Condi tonal Drilling Permit (Attachment 4) satisfied federal 
requirements for Environmental Review of the GEO-Newberry Project. In addition, 
permits to drill a geothermal well were issued by the State of Oregon, Department 
of Geology and Mineral Industries on July 3, 1985 (Attachment 5). 

The Environmental Assessment process associated with this project has three 
major objectives which ultimately dictate an Environmental Management Plan: 

1. Identifying specific impacts 
2. Magnitude of impact . 
3. Mitigation of impact 

As shown in the Plan of Exploration (Attachment 1) GEO Operator Corporation 
accomplished objectives fl & 2, and suggested a direction for objective #3. 
Our proposal coupled with the BLM assessment, including conditions and 
stipulations attached thereto, makes the goal of properly addressing institut­
ional concerns a realistic e.xpectation. Therefore, GEOOC believes that the 
criteria outlined in Section 4.2, paragraphs A, B, and C have been satisfied. 

4.3 Drilling 

The purpose of the Core Hole Program is the development of baseline'geophysical 
data to assist in evaluating the presence of and recovery potential of a 
geothermal resource in a virtually une.xplored region. Existing surface and 
subsurface characteristics suggest that the Newberry Area would have geothermal 
capability. 

Access to che sites will be via existing roads (Attachment 6) requiring no 
surface disturbance. Fugitive dust will be controlled as directed by the BLM, 
Conditions of Approval For Geothermal Drilling, Surface Protection Requirements 
(5, C) (Attachment 7). 

Site preparation will conform to the requirements specified in the Plan of 
Exploration, Land Use & Reclamation (Attachment 1). Mitigation will include 
all measures specified in the Condtions of Approval for Geothermal Dril.ling, 
Surface Protection Requirements (Attachment i f . 

The hole design will conform to the specifications outlined in the approved 
drilling permits from the BLM and Oregon Department of Geology & Mineral 
Industries (Attachments 3 & 4). 
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The drill rig will be a truck mounted rotary rig with a CP50 drill motor 
(diesel), exhaust driven turbo charged capable of drilling 4,000' core 
holes. The rig will be supplied by Tonto Drilling Services, 2701 West 900 
South, Salt Lake City, Utah 84104. 

Well control will be subject to the Conditions of Approval for Geothermal 
Dril1ing, Conditions 6 through 18 (Attachment 7). 

Drilling fluids will be regulated in accordance with the Conditons of Approval 
for Geothermal Drilling, Condtion 5; subparagraphs d and e (Attachment 7). 

Hole completion will be accomplished as specified in the Conditions of Approval 
for Geothermal Drilling (Attachment 7). 

Plugging and abandonment shall be accomplished in accordance with the Condi tions 
of Approval For Geothermal Drilling, Condition 18 (Attachment 7). 

Site restoration shall be subject to the Conditions of Approval For Geothermal 
Dril1ing, Condition 5; subparagraphs a through e (Attachment 7), and the spec-
ifications contained in the approved Plan of Exploration (Attachment 1). 

GEOOC does not anticipate any unusual problems impeding or preventing completion 
of the core holes. 

All drilling and appurtenant operations shall be conducted in such a fashion 
that insures complicance with all pertinent federal and state health/safety 
standards. This will include, but not be limited to, adequate noise protection, 
safety equipment, traffic control, and regulated access on or near equipment. 
Environmental considerations will be closely monitored, and strict adherence 
to the Conditions of Approval For Geothermal Drilling will be mandatory to insure 
compliance with the approved Plan of Exploration. 

No site facilities are anticipated for this phase of the project. 

The first core hole (N-l) is proposed to be spudded August 19, 1985, and 
completion not to exceed 45 days thereafter. Snow fall will preclude the 
drilling of the second core hole (N-3) until June 1, 1986 (approximate). 
If this hole can be completed by August 15, 1986, we would be in a positicn to 
drill N-4 if necessary. This schedule satisfies the terms and conditions of 
the GEO-Newberry Unitization Agreement. 

The Drilling Supervisor will be assigned by Tonto Drilling Services and wi:1 be 
responsible to the Project Manager or his designate. Geologist(s) associated 
with the drilling operation will be assigned by GEOOCs Chief Geologist (Dr. 
Walter Randall) with the concurrance of the Project Manager. 

The DOE representative shall receive drilling reports in a timely fashion 
regarding well status and data recovery. Said reports will be disseminated 
by the Project Manager or his designate. 

The comments contained herein respond to the specific questions contained under 
Section 4.3 (Drilling); paragraph A, and should meet the OOE criteria '̂•̂ <~ *-'i 
Approved Project Drilling Plan. 

MJC:bc 



PLAN OF EXPLORATION 

NEWBERRY FLANK 

(GEO-NEWBERRY) 

DESCHUTES COUNTY, OREGON 
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o Wa;: 2'i hours for c e m e n t to set ; lower one joint of drill pipe into hole; c lose 
preventer and tes t to 300 psi. 

o After comple t ing successful B.O.P.E. tes t , drill out shoe and continue drilling 
with mud sys tem to T.D. 

o Record t e m p e r a t u r e s of mud re tu rns and co l l ec t co res to T.D. 

o When T.D.is reached circula".e to c lean out cuttLns,3 and condl-ion hole. 
/ 

o Run bu' i-plugged str ing OL 2 - 3 / : T " tub ic i to T.D. and :iiL 'vltn -vater . 

o Docktiil annulus •vith Sure-Gel or equ iva len t . 

o Ra~ove B.O.P.E. and v e l i h e a c . 

o Install locking cao on tuoin^. 

o Ris-dovy-n and ren-icve dr :cor t veniicies. .ir-.c ~-. 

zo ori^inai con tou r . 

o c e : r: p ^ . ; - A T I "• ^ • " 

abanccnmc 

r.^^z.::ri :o ;a;; nea r ' -.iri^ina. conc i t ion . 

cnvironnr'.en^j 

Pursuant to tJte ^.jeotnerntai ^ .o iour t e^ •wOeraeicnat -_rcer3 , isauec uncer tne "seo­
t h e r m a l Steam .net of I'rTo, :he lesaee ,:na:l '::e resconsib le for the ntonitorin'i of reac l iy 
i.dentitl£bie Iccailzed impac t s a s s c c i a t e c -wi-n j c e c i i i c ac t i v i t i e s tnat .ars under the 
con t ro l of the lessee (GRO Orce r ^. G e n e r a l Env i ronmen ta l P r o r e c t i c n Recu i r emen ta ) . 

bceci- ic '.cr.: 
' e a i u r e s z-r-rzci.ri-z 

an. c m 111 '̂  r a: 
as ituc'-vs: 

:-.eitnetiC3 

curat ion or eacn cri:iin\j : ; ;e: 
a i ruck-mounced rocarv :r-;i 
sion -vlLl not oe i i sni f icanc. 
••VO:; removeii irom ji:ou:,ii.^ 
neschutes/"Ne'.voerrv ;'eci'.:n. 

; - - : .:av::; :-z\:r.^:e:i •vi;h tne low profi le of 
; to too of mast) ensure that visual Intru-
inallv. iicet: nave been se l ec t ee that a re 

^ n ". eai ion in tne 

uanu -.^lii inc .\.ec-a;n:j. 

tne p ro i ec t nas oeen cesntne'.i lo r ecuce v e ^ e : a t l o n impac ts to a min imum. 
Access will be via the e:<istLn^ road .lervor:^ :o tne pad loca t ion . The pad a rea 
will requi re only c lea r ing inc ,vr.adln^ in . irea apnro:<.imateiy IGG' :c LOG'. When 
the p ro jec t t e rmina t ed , "he i r ea '.vill be ^ raceu to i.s near the original con tour , 
and r e v e q e t a t e d \vuh suni lar •••eqetarion ;necies ts i l r ec t ed bv 3L.\\. . \ a u a t i c 
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habitat will not be impacted, and water will only be secured as directed by the 
State Watermaster. I\i project termination, all debris, scrap, or other mater­
ials imported by the operator shall be removed. 

The troject proposed by GEO Operator Corporation meets the criteria for 
exoloration and development of a managed resource as defined by the United 
Siaiii Department of the Interior. Additionally, the project is compatible 
Vviin :ne Deschutes County Geothermai Element as incorporated into the 
Gesonctes County Ccm.prehenslve Plan and Zoning Ordinance. 

' j ^ z ' on.al OD.oortunities 

T I F - - . • , - . , -
1 - 1 . - . ^ . . ^ . . ^ : each drilling operation, minimal amount of surface area 

and Isolated location ensure that public access will be maintained, 
recreational value of the Deschutes/Newberry area will .not be 

Scaoiiitv. tiroslon Control 

rroiect Is sc cesiqnec that with maximum surface disturbance, slope 
Gty couic net be an issue. ^\iid pits are constructed to a standard that 
lates th.e potential cf encroachment on a natural drainage course, or 
iition of 3eci.ment..'criiLin§ waste into a waterway. As previously 
•ibec. at proiect termtinaticn. the sites will be regraded to as near the 
tCi contour, and revecetatec 'vith native snecies as required by BL.M. 

criilinq pc-2]e-zz does not have the potential (long-term.) to adversely 
the asacciatec flora and/or fauna (terrestrial or aquatic). The drilling 
:n could temporarily inconvenience some species, particularly avian 

cauiin-^ a m.inor alteration in migration and/or hunting habits. Histor-
these types of operations have not produced any noticeable adverse 

• ' / f nt a cultural or historic resource is located on or near any of the drill 
location vvlll be shifted, under the direction of BLM, to preserve the 

i;f the resource. .As a core drilling program is designed to incorporate 
:le:<;ibility, at the discretion of the permitting agency, avoidance of 

: : Significant value is easily accomplished. 

e inc Selsmlcltv 

.for.cirns recording geotherm.al resource production would not be an issu 

._ u a i i t v 

he project a5 proposed does not have the potential to adversely impact 
moient air oualitv. 

-n-



Pits and Sumps 

During the core drilling operation, waste material (cuttings/drilling medium) 
will be directed to a waste sump for containment. The sumps will be construc­
ted and lined with an impervious material to ensure the integrity of the natural 
environment, and eliminate the potential of contaminants entering a drainage 
course or waterway. At the conclusion of the drilling operation, the sum.ps will 
be ourged as directed by the BLM prior to backfilling. As part of site restora­
tion, the sumps/pads will be regraded to as near the ori;ginal contour and 
reve-tetated per 5LM require.ments. 

Water Oualitv 

The oroiect, as defined, does not have the ootential to c e c ' i c e -'ater oualitv. 

Due to the isolated locations orocosec and tne nature of le ecuiome 
involved, tne project wiii not im^cact t:n any riiir^ar. receptors, intrusion oy 
humans in a remote area may nave the abilitv -o aisruct seme wiiclite scecies. 
particulary avian raptors, which reiv on a keen sense of nearing to locate and 
secure a feed source. However, the limited scope of the troject acecuately 

occurring. 

It is the position of GEO Operator Gorooration that tne project, as oroposec. oces 
not have the potential to pc--DC'.iĉ  any sicnlficant long-term environmental impacts. 
.Utiiizin<^ Best .Vlanagemient Practice.s and conditions orocosec bv BLM. snort-term 
effects wiil be reduced to a level of insicniiicance. 
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on r e c o r d w i l l b e a t c a c h e d co atid a a u i 
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' - ^ e r a iu ::. . Ma^;;ii.s.m 

D i s c r i c c Manaj ,^ r 
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L n o i o s u r e 
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Finding o: iv.v S i ̂ n i 1 I cj n L l;i;,uioL 

Proposal CO Drill Three Teraporacure Gradient 
Holes la Newberry Flank Unit 

The Deiohutes Resource Area, Prineville Oiscricc, Bureau of Land Hanageaenc, 
and Cha fjr: S.ock Ranker Discrlcc, Deschuces Naclonal Foresc have analyzed a 
proposal c- drill chrae (3) 4,000 fooc ceaiperacure gradlenc holes oa cne Fore 
Rock Ranger Oiscricc. 

The proposal, an aLceraacive, sice specific lease scLpaiaC Ions , special 
scipulations proposed for use under boch alee rnac Ives , and cne env L r.̂ nnienca 1 
conseouencds vera described la EnviroamencaI Assessmenc No. OR-050-5-19. 
Operaciocs and iapaccs under a geochermal, lease were previously considered Ln 
decail io t.ae >Jon Gornpecicive Geochermal Leasing Enviroameacal Assess.Tieac 
oreparei by z^ze scarf of che Deschuces J^aclonal Foresc vich oooperacion by che 
BL.M. 

The p-jposal '-'icn t-:xe required sice specific lease scipulac ions, aad cne 
special scirulacions will assure ch.ic no significaac impdccs would occur co 
che hunao anvironnenc. 

This finding is based upon che following reasons: 

1. Surfaca iapaccs oc CemperaCure gradlenc hole drilling are caaporary in 
nucura and cocal surfaca rescoraciou can be accoaplished. 

2. No road conscruccion is proposed. 

>iiny sinilar drill-holes have been drilled during che pasc can /cati on 
cha Rar.gar Oiscricc and Cha resulcs oz chese no I a i reassure us tiiat cne 

prjpcsau s c i. puia c LOQS are iaoce cnan adequ.ica co procacc che 
rasourcas. 

asc and Paulina Lakes would noc be affecced by che cype of proposed 

N'o accivLcy will caka place wichin cne KGRA or cht . .. JL I- _ * a r e a , 

AIL d r i . i l h o l e l o c a c i o n s would be s i c e d on p r e v i o u s l y d l s c u r b e d ground 
unLass tr.e F o r e s c S e r v i c e r e q u e s c a s i c i n g on v i a d i s c u r o e d g r o u n d . 

http://dri.il


De lensinii ion 

On the basis o£ che intormaclon concalnod in the EA, and all other Information 

available t.o me as summarized above, ic Is my de cerminac ion chat when che 

special itipulacions are included, the proposed action does noc consclcuce a 

major Federal action affecting che quality of the human environment. 

Therefore an Envlronmencal Impacc Scacemenc Is unnecessar/ and will noC be 

prepared. 

Aooroved: 

I coQcu: K J -

Da 

Fo 

De 

U. 

inevilla Oiscricc 
''< USDl 

0 J f J J: 
- / u^ I 

7 / 
7 ,•• "' c; ••.--, 

, , . / - • •••5 • 

vid Mohia 

rase Supervisor 

schucas NacionaL Foresc 

S . Foresc S a r •v' i c a , 'J S D .A 

Da; 



DEC IS LOS RECORD 

Regarding a proposal by GEO Operator Corporation to drill temperature gradient 
wells in cha Newberry Flank Unit. 

I have carefully reviewed che USFS NoncompecLcLve Geocheraal Leasing EA, che 
Environmantil AssessaenC OR-050-5-19, and che Finding of No Significanc 
Imoacc, as tnay relate Co che proposed drilling accLvLcLes wichin che Newberry 

Flank Uaic on che Fore Rock R.ingar Oiscricc of che Deschuces NacionaL For esc. 

My decLsior. is co icnpleaenc che preferred alcernacive and cheraby approve che 
Plan of E.i^iioraeioa .ind recorninend Lssuance of che chree requesced drill 
holes. This ioiplataencac ion i;icludes che use of che Special Lease Scipulaclons 
already accached eo iss'.ied leases . lad che special condlcions shown on che 
aceacruuent to ents aecision recor.u. 

This dacisi-in will be LaipLaaeneed by a leccer oc approval co GEO Operacor 
Corporation and by Lssuanca of the reques'cad drill pennies by che Depucv 3cac = 
•Diraccor for Mineral Resources, SLM Oregon Scace Office. 

U.^ .^ 

o G a f a l i Magn-ison 
D i s c - i c e Manage: 
P r i n e v i l l e 
Suraau ..:z Land Manaiaiaene, LiSDi 

7Ar/fr-
Dace 

1 concur: 

C< 

•••) - 7 

'77 0-
Davtd Mohia 
F o r e s c . iuoervLaor 
Oeschueas Maciona l F ^ r a s e 
U . S . Fo rasc S e r v i c e , USDA 

^l' ' l-7 7'^f 
Dace ' " 
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iU . li; .1 r-•:;j'. Su 1 ph i .lo O T L O Z O O O O 

A strategically placed and properly functioning hydrogen sulphide 

(H2S) i:idlcacor and alarm system shall be emplaced at the drill 

site. This must Include: a) Ac least two HZS detectors with audio 

and visual alarms set no higher than 20 ppa and preferably at 10 

ppra; b) Ac least one wlndsock type streamer prominently and 

stratetically placed co display wind diceccion. 

15. Tampctiture Monitoring :ind Mud Re.ju L ra:r.encs 

•inu one lie cara-oer icura; O'jririg drilling operations, ini 

sbalL be recorded eicnar houriy or ae 30 fe. (9;'.) Lncarvais. 

b. Whan drilling 'wichouC Ciie rac..irn of drilling fluid co. che 

sorfaca, che unscabilieed boceom hole cemperaeura ( oitT) shall 

ba cacocied ic a :Tiini.:iu;n of iUO fe. (30m: incarvals. Should 

cba 3:iT raacn I'I 3 degrees F (5Z degrees u; >ind i.icar 175 

iegraes F (79 degrees C ) , che recording Lncarvais shall be 

dacraased co 50 fc. (lera; and 30 fc. (••-}«) r aspece ive ly . 

(Accu.il raquirad lncarvais :aay be slighcLy shorcar or longer, 

CJ coincide 'wich core runs.) 

c. L: a 175 degree F ( ' •? iegraa -.'.) circul.icing caspe racu ra Ls 

:i.ii:-r.:i-i while driLii:ig. fureher drilliog sha.Li scjp 

ionadiecaly and che hole -; L11 be aiener: 

(I) E'iuipped wich mud cooling equipmanc co '.naincain the 

raeurn flowiin.e cemperacura ac or below 175 degrees F (79 

dagraas d ) . if .ipproved by the Auciior iced Officer, 

drlLling udy z-\xi:\ be resumed; 

:^1] Reviewed bv che Auchorioeu Officer .is co che -adequacy of 

on-sica drilling â ;uiê l = ̂ c inu supplias Co ooncrol cha 

canparieure and oca3--iura and if ,ip\; r.iv.id , dcil.i.ig OIJJV be 

r a s uaei . 

{1} Coaplacad as an observacion :"LoLa by canenc ing scael 

c u 0 L n g froa e o c ,i i i e p c ;i c o surfaca; oc 

a . 

V-) Abandoned by caae-.-.c irig f r o a c o c a l depco Co s u r f . i c e . 

^ 0 - 0 ' ^ • i . g r : a i 1 _ .1 e v r ^ '...I 3h i la raj i i : ;eu w n i i a u r i l i i n g 
•-ie:\oue r e c u r : ; .:: c . I r i i i i u g l iui^i :- eo che - iure . ica , cut- l e ' j soe 
s n a i l Liined ia c a I;- scijo i cL lL i ; : g ind c;ia h o l e wLLL tUc:n be 
e i e ; i e r ooiu[:Lacad is .i o: ; ; , i;::inuone'.; .IH in o ( - . ' . or If 
.1 e p ro'.'ad by cne -\uc;ui r i 0 -̂0 •."Kficar cne ho/ia .a.iy oe deependeu 
i l dn adequ . ica s.ippi;/ o i o o l d w.icer co purap .iowuiioia co 



i r e v o ' i L I l i . ; ! ; i . u ; i s ;n v i ,; i .1 1 n,.!.! o n - - s i t i > . Ii'.e .v.- . . : . .! . :' - 1 ' •: r 

•-• i 11 be d e t e r m i n e d -lu r i ,1 •: d r i l l i n g , whe 11 t h e w.i r j r 1 o s s e b a r e 

b i t t e r k n o w n . At a m i n i m u m , 2000 g a l l o n s of c o l d w . i i c r , and 

a e a n s t o r e p l e n i s h t t i l s . s u p p l y m u s t be m a i n t a i n e d on s i t e . 

H i g h / l o w mud p i t l e v e l i n d i c a t o r s w i l l n o t be r e q u i r e d If mud 
p i t s c a n be v i s u a l l y m o n i t o r e d by d r i l l e r d u r i n g d r i l l i n g 
o p e r a t i o n s . D e s l l t e r s and d e s a n d e r s a r e n o t r e q u i r e d . 

lb Wienasilng 30PE Testing and Cemenctng Jobs 

Iha .iJthoriead Officer, or lus.-'her designated represenca c 1 ve , shall 

0.J ^ : - - i n cha opporeunicy co witness all BOPE pressure tests, and 

ca;ja-.: i;"''̂  jobs. Ac lease a 2i hour nocLce will be given prior co 

aceuai camencLng and BOPE pressure cesclng. Concact can be made as 

nocao in l ea'-i 20 below. 

TO.rjughouc che duracLon of drilling operaclons, drilling 

rapores co che Auchorizad Offlaer shall be made on Monday, 

.-I'cdnesday, and Friday aornings before 9:00 \ H . Ttie reporcs 

snould include boccom hole depch, and significanc ceaperacures 

• 6 - Ln and ouc-flow cemperacures , che lasc ancoun cerau , 

boccom hole camperacure, Lf drilling wichouC returns, che Lasc 

faw ca:3pera cures caka:i and any significanc general 

inf o m a c ion, probleas or unusual encounters. They '-vll be 

jnoned Ln eo Dennis Davis Ln cue SLM, Prineville Oiscricc 

jffica (sea leaa 20 for phone numbers) or if unavailable, his 

alternace . 

b. Ail Lnfoc'jiac ion subraiccad chac is Co be held proprlecary 

ihouLo be clearly -nocad or labeled. [f che AutnorLzed Officer 

concurs, ail such LnformacLon shall be kepc proprlecary 

according co -̂  3 CFR 32c;'i.5. 

.-.11 rapores afcac conplacLon of drilling are co be submLcted 

eo cna 3L.M Depucy Scaca Diraccor for Mineral Resources, P.O. 

3o:c li-be. Foreland, Oragon 97203. DuplLcaCe copies of any 

irLliing corapLacion, caoperacure and ocher downhole survey 

rapores and logs, lirii>;ljgv, depchs o i any waters eticoun ca re.l , 

ind drill nole locaclon, s:,ill be submLccad to ttie .Auc:iorieed 

Officer an-.; eo che Oregon Dc-; c . of Geology and Mineral 

;:iduserLes wichin 30 -\ -.-. -, WL reaching coc.il depcli. Subsequeac 

eamperieure Logs are uuu 30 days after logs are run. [he 

abanuonae:ic report Ls due 30 days afcer abandonraenc. 



d. T:ie comp 1 e t i on .':i ban,! .>ur-; •.! t ri>port sti.i 1 1 contain .-i cf-py of rhe 

i;-pruvod (̂ eo L tu.M'.n.i 1 Drilling Permit; and Llie i./iluwiag 

1 ;'.iorma 11 on tor the lioie drilled: 

1. A final tiole designation and location; 

2. A driller's log or well history chat notes tlie depths to 

tlic water table aiid other water aquifers, and to any 

other mineral deposits (salt, coal, ecc.) encountered; 

3. The method of complecion. Including cementing, and casing 

or tubing used with wellheid components. The coaplecion 

method may be prase'.iced by engineering drawings; 

-I. CompleCe deCalLs of che abandonmenc pcocaduras; 

5. .Any Lnfor:aacLon on drilling dlfflculcles or unusual 

• cLrcunscaocas ancouncerad wLch would be helpful in 

assuring fucura safacy of operaclons or prjcaceLon uf ciie 

environaenc Ln cne area concerned; a;id 

5. .All CemperaCure daca and ocher logs or surveys run f.jr 

Che hola surveyed, Lf noc pcavously subraicead Ln wrieing. 

18. Pluxgiog and Abandonaenc 

rn= wnhola ab.andonmen; :usc be d e s i g n e d 

to pravenc i n c e r o o n a l ; i : i ^ r i c i o n oc 
^•.ica ai'C 13;'; lareani 

f -no Lose c i r c u . a : .on 
or no aonornul tor:aaCLOi-. pressures or wacar ancr"/ prooiaas ira 

^ • j ' . d i n z , final abandonmenc muy •oe. done by a Leber placL:ig a eO fe 

(ij.a) cement plug across che shoe oz Ctie casing and plugging che 

hola vLch cement from 10 fc. (jin) co che surf.ice or Ln Such ocne; 

aanner as Ls aooroved bv che AucnorLzeu QffLoar. 

19. ModlfLcacIons in Plan of Ooeracions,'DrLllin i r e i i ; 

Any proposau moa L t t c a e t o n s in cne pr jpo.seu p i a n o : ope raceo r . s 
a; id/or d r i l l i n g perjiLe wLeh r a s p e c e eo a p p r o v e d ope r . i c i j ; i s , 
appre'-'ad c a s i n g , ca iaenc , 30? £ , a;~d .jci'.er ecyuipieene, =:n'ill be 
submieeed co cne .Auchor lca ' i O f f i c e r fo r a p p r o v . i L . .i.de-.iu.i; 
C L.'aa snou ld be g i v e n so ch.ac jperacL>jns can resume a.i soon as 
r o s s i b i e . 

i. c: ^ :.i 

2 0 . For o p e r a c l o n a l : nacce r j .iP.d La v::iid o : tioiii c^-^ac; ;_.ci :_ ^ 

I L -i C :i L 



a . 

b . 

d . 

Den.ils D a v i s , I n s p e c t o r 
; e .T d 

Den.'ils Stffioncacchl , • I n s p e c t o r 
Lakeview 

c . C e r j l j £ . Magnuson 

; i s c r l c c Manage r , P r i n e v L l l t 

' a t , . ianan 
::3puty S ta te r D i r e c t o r for M i n e r a l 

. i i s o u r o a s , P o r t i i o J 

D.̂ iy (51.) 3) •'<^7-.'< i 1 5 
Nlghc ( 5 0 3 ) 3d2-J. ' . . i j 

Day ( 5 0 3 ) 9A7-2I77 
Nigh t ( 5 0 3 ) 947-2355 

Day ( 5 0 3 ) <i47-U15 
Ntghc ( 5 0 3 ) A47-3022 

Day (503 231-6812 
Nlghc ( 5 0 3 ; 654-5166 



United Slates Deparlmenl ĉ f the Interior 
l U ' K l i A I . ' OK LAN'!,) .M A .\'A i', i: .M K .\ T 

()l<i:i;(.).\- ST.-\TK O K I - U K 
I' .O. Ho.\ l!IHi.'. (8e':') .\'K ,\liiUnt);)!;ih S l roo i l 

r<ir l l ;uul . OroK'<in DTJDS 

3262, 4 (920) 

Michael J. Cale 
Senior S.";vironmental Coordinator 
GEO Operatot Corporation 
2300 County Center Dr. Suite 250 
Santa Rosa, CA 95401 

July 31, 1985 

Dear Mr. Cale: 

I am pleased to inform ycu that your Pian of Z:<pioreei-:n 
temnerature gradient/core holes (Hoies M-L, M-i, and M-4 
Flank 'Jnie is hereby approved. The appr.evac .oaocoe:-oi ; 
(Permit Ko. OR-920-35-DtI3-001) for hola M-i ic alsc ~n-cl-

Thesa aoorovals were mads after comcieti-on oc an :̂ 
( S.A-OR-050-5-19 ) , from which protective requi rsmen: 
consultation with the Deschutes Marional Fcresc. " 
were also coordinated with the Oraccn "ecart.nent o: 
Incustrias, which also reculatas dreilinc, eo a'/c e-
the recuiatory burden on your o.peraeionc. .A_l one: 
accorda.oo: wich the Geothermal staam .ice ot i2~''J., 
orders, laase terms, and sceciai lease sc lociaee-on: 

3arrinc any unforeseen dif ficult las., ive ^n-z-i-zz tha- acp 
drill holes should proceed smoothly. The approval proc 
receive notification from you .as to whioh hole 'you oLa;'. 
voa olan to commence drillinc. It is cherafora in •"cur 

• i _ - J L 

w i l l 

ne:<- - : 1 u w T: a : 

provioe tha t information as i:= O O b O i . 0 . 

We wish you we:.i in your e :<piora t : 
and cood communicat ion t h r o u c h o u e 
o r o c a s s e s . 

" ^ . - i . - • -

1 Enclc 
j e o t h e r m a i D r i i l i n c Par: 

c c : 
D i s t r i c t l i ananer , P r i n e v L l i e w / e n c i . 
S u p e r v i s o r , Deschu te s Mac iona l P c r e s c w . e n c : 
S t a t a G e o l o g i s e , DOGA.'ir w/ani:L. 
Herb Mac io lek , C a l i f o r n i a S t a t e Oceioa 2';4 
C a r l i n J a c k s o n , DSc3, P.euion 3 v , anoL. 

Attachment "3" 



u * 0 * T- 1 »^ 7 t.*.: rcr i r x n i o<j KJ-. or TVI r«rn»jc» *. 

^ I S X ^ U l j n 

r^t~* ^ y ^ c - v - ^ ^ _ , . 

*T_1_L r r f C • r 

"CL-L I TA r v i ' 

Newberry i i i m 
N-l 

GEO Operator Corporat-'on (GEO-Newberry) Newberry 

_££0 Newberry 
• . HK,\i'. -o. 

23QC Countv Ctr . Qr. e^250 Se:U3 .Rcsd . CA 95^01 

A - • M r ; 4 C » 3500' We£: i 2^50' North cf the Southeast corner of 
I. ^ n . ( ; _ . . _ ; - . , ; c - . . -oc p i 9 C 

1 3 . lUL . T . . » . . » . 1 

25 22S 12E 

11. cxvT-r 

Deschutes 

2.e fTKJies South o' M'u " '--9 ^n .̂ ,Ti i rc,-

C ; . i T A n 

I Oreqon 
; JM 1..L. •-*;, .rrr-J -.r-rr:;, i* <jr-^zz rzx >« r a : J L J, *-̂  f .>cx . 1T A-*T: .*<: ^ n 

5 . : nri Ies from N-Z 

T>-*rnz v'\ r;xA^ ; ci-C'Ar:c>i3, LS-

î.OCO' 
5850' 

ZXT:>II p . )(l .•ar ( ; a- ; i a ( i r r l 

7 i : c oi'^.-c;* .'x;.'*^:::; i-vi: »c_.^.( p r ^ i r t j * : i . - » t . 37 ;c.-r^>a«».; pro.ir *.•, *r.<a i*^>Ar»t« Tf 4 

; ^ ' _ ^ i c I •^•j jrr ir : ;e C^^TNT 
Tro ' V:-r: 

Diumond j .A-53 
Or; li ! 
- I ' I C '"1 

7 r f 

I 

J o i n t j 

1 threads,!N 
i 

-MJSh j 

J o i n t I 

400' 25 c u . f t . 

u - 0 0 Surf 4,000' I 147 c u . f t . 
1 Shur-Gel 

.^wjr^-^i:;; i-.-xs. 

-•.•~ urt i i i m :'roc 

" O ' C I 7»1 

^ ^ ^ J Sr. Fnyirnnmental ronrdinafnr ̂ ^ 7-24-RS 
.ziv r r.£-^^r v_ 

r'^r.'c:: IT ^ . . - • 0 , : ace D i r e c t o r fk 7-31-85 

• r <rrnt:-j KI,_ J- ^^-^. 

1 u^ r •"» Tv 
•t I t * c » - .IT 

n?-hOVED SUBJECT TO THf 
Ai i.ACH ED COiNOITICNS" 

1 . .;. '. J I : ] I r^-ruJ. ' C a n 9 I l a 17^ T T ^ - ' v i r * < l « r « 

Li* 11 ; , J . J . l O O i ; • » - - • L l • c r ' . -» i , r *« l j ( ! »rr a * 

Mineral Resources 

, - • — . » - » - t I 4 • 
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VtCTOR ATIYEH 

Department of Geo/ogy a n d Minera l Industries 
A D M I N I S T R A T I V E O F F I C E 
1005 STATE OFFICE BLDG.. PORTLAND, OREGON 97201 PHONE (503) 229-5580 

July S, I9S5 

;•] oC'^i-'itor Corpor.ation 
;C0 :: j^nry Center D r . , Su i te 250 
inta : : sa , CA 95401 

( • < - : Dear ,̂' 

Enc;cicd 
d n i ; inc 
anc .N-:. 
OV : - = : 

0 1 I 

ecuicn-.e' 
•503-4^: 

are GEO Opera to r ' s p e r m i t s , e f f e c t i v e Ju l y 3 , 1985 fo r the 
or geo the r -a l '.veils', Permits 118 and 119, Well Mos. M-I 
in Deschutes County. The January 19S4 s t i p u l a t i o n s approved 

eate Geo loa is t are cond i t i ons of these p e r m i t s . 

a l l the P r i n e v i l l e o f f i c e of the Bureau o f Land Manageirient 
- 4 I I 5 ) to arrange f o r i nspec t ion of the b low-ou t p reven t ion 

In adcr 
replant; 

i on , i f any t rees are removed, the s i t e s w i l l need to be 
i uDon abandonment o f the w e l l s . 

; be of a s s i s t a n c e , l e t us know. 

S. incerely, 

0 

Dennis L. Olmstead 
Petroleum Enaineer 

OLO;ak 

Enclosur 

Attachment "5 " 
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6/83 Permit No. .1 J y 

API No. - ^ e - o i z - g o o H 

STATi. Of OfJCGOS 
DEPARTK£NT Of GEOlOGr AKD KIKIPJU. 1NDUS1KU.S 

1005 S u i e O f f i c e B u i l d i n g P o r t U n d , Oregon 97201 

APPLICATION FOR PERMIT TO DRUL A GfOTHCRhWL MCLL 

(To be acconpan ie i ^.' > $100.00 p e r m i t f ee f o r new v e l l r on l y and a su re t y bond c o n d i t i o n e d as p r o v i d e d by law ) 

DATE 5-1 -35 

I.n compl iance w i t h r j l e s and r e g u l a t i o n s pu rsuan t to ORS 522 (Chapter 552 OL 1975) a p p l i c a t i o n I s hereby made 

for .aer-ni: to dr:".' i ^ectherrdi well: GEO Operator Corp. fo r GEO-Newberry Cra te r , I n c . . 
(company or o p e r a t o r ) ( l e a s e ) N e w b e r r y F l a n k 

• , c - No. N-3 of sec . 24 T. 2 0 S . R. 12E U . B . i H . 

F i e l d . Counf, 

S u r i i ' i L j c r - ' p a l i i 4100' north and 500' east of the southgi^t corner of Section 24. 

i r c v a s e i l e v e l i s 5 7 ^ 0 ' ( G R ) f e e " . A l l depth iTiedSuraments ara :a<an f rcm tap 

, wh ich is _ _ _ ^ _ _ _ _ _ _ _ i t iove g round . 

v Crater Inc./GEO Operator Corporation -R^csmo • y^^^ 
iccras3 

^5 ,M-i:;efield Road, Suite 200, Menlo Park, CA 94025 

"MAT'^^ISST 
:oar-,.-ent of the Interior. Bureau of Land Managemen' 

-cc-a:3 o25 NE .'-'u'tnomah St., Portland, Oregon 97208 ,,_r-,-rrr... - v r 

•••i v r c j c s a tc usa t.'a •c : :owi . - ;g S t r i n g s o f c a s i n g .>nd to land or caiTient them as h e r a i n i n c i c a t a ' l : 

[ Sua -jf 

ho" a 

: 5 5 . / S " 

^3 7 . ' 3 " 

; cas:,-:; 

1 4-j" 

2 3. •-'' 

'»'e ight in pounds 
psr •oot 

7 . 7 = : 

5 . 4 = ; 

Grade ind 

A-120 

J-55 

type 

New or 
second ha 

NEW 

NEW 

id depth 

Burt to 
dOO' 

Landad or canertad ! 
No. ;ac:<3 .ra.w.it ; 

25 CU F T . 
surf ta / / , - , p,| r-

Ce:.^^e^~-^ 

IL'U Objectives Obta in ing core samples/'e.-ncera "L 

--oorcvec 19 8 ; 
i.xcasc J : ."oi ;o»s : 

"he January •,r'c4 s t i p u l a t i o n s 
docroved •oy tne S ca te Geolog is i 
are cond.c icns o f t h i s pe rm i t . 

D £ ? ^ ? ^ ^ I H : OF GEOL:<i'̂  i MI.SE.IAL INDL'STSIES 
• . • . " " " ' / • ' . - . . 

^ ^ . - - - - - - ^ . " — • - ' • • ' - - - -

?s t ro i eun cnq iheer 

X. 

GEO OperatoCv CorootpAtion 

.3Qs;tion Loorainatcr 
Send coimxin i c a t ions "Wi^^ rd ing we l l t o : 

•Name Michacl J . Cale 

Address2300 County Center Dr ive Sui te 250 

Santa Rosa, CA 95401 

.tOTE: Th is p « n i i t e.<o(res 180 days f rom ia te o f I s s u e . Land use i p p r o v a l ^ s t ix; o b t a i n e d f r o n the county o r c : t y 
In » * i ! c h ' t ^ e d r f l l l n q takes p l a c e . Issuance o f t h i s pe rm i t ts no t i f i n d i n g o f ca ro l lance w i t h the 'S ta te^ 'de 
P lann i rv j Sm I s or the acknowl e<iged comprehens ive p l a n . 



January 1984 

STIPULATIONS WHICH APPLY TO GEOTHERMAL DRILLING PERMITS 

6. 

7. 

10. 

11. 

The operator of a geothennal well must keep a daily record of work, 
collect drill samples, and maintain a log of rock formations penetrated. 

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 
disappi'oval can be given by phone but work approved in this way must 
still be proposed in writing by the operator. 

Well sunmary (Form 8 ) , well histcr-y. repr-esen ta t i ve driil samples and 
copies of borehole surveys must be sutmitted to che Depart.Tient within 
60 days after completion, abandonment, or suspension. These records 
will be kept confidential for a four-year perioa from date of compietion, 
abandonment, or suspension. 

In the event of an emergency or Oiow-ou' 
should be contacted as soon as possible: 

Dennis L. Olmstead - Petroleum Engineer-

William L. King - Petroleum Geologist 

Donald A. Hull - State Geoiogisc 

John D. Beaulieu - Deputy Scace Geologi; 

Deoarcment representative 

(EO;n 229-5580 office 
(503) 231-3835 home 

O0^2) 229-5580 office 
(503) 544-9331 home 

(503) 329-5530 OTT^ic; 
i503) 281- i395 home 

(503) 229-5580 o-f 
'-(13 1 nome 

Permission must be obta ined from che Scace OeDarcinent o f Environmental 
Qua l i t y (DEQ) f o r any e.x t raord inary o f f s i t e d isposa l o f d r i l l i n g mud 
or wastes or any o ther emergency ciiac could a f - e c t a c j o i n i n g p r o p e r t i e s . 

be discnarcred uni ess .a oennic has •oeen issued bv the No f l u i d shdi 
State OEQ. 

Notice is to be g iven to tne Sea 
a. Pr ior to c o n s t r u c t i o n o f Jr -

d. Pr-ior to p u l l i n g casing sCr i i igs, 
e. Pr io r to d e v i a t i n g a we l ; •rem che ve>-cica^. 
f . In the event o f f i r e , s o i i l of f i u ; ( i s . or ser-ious accide.nt 

rOiogisc or m s r e p r e s e n t a t i v e 
ice .ind .Jump. 

jn—i—.we i- i 

Unless the surface owner wants • 
is to be restored to as n e ^ r or 
including revegetation usimi ;]<:. 

in i I ;nu oao 
nal condi c ion 
e icec-es. 3e 

ina cne Oeodrc:;ienc of 

CO be le^c, Che site 
.is is pracc icai . 
commended seed :ii;;<ture 
;i anu Wi i d li "e at can be obtained by ca 

(503) 229-5679. 

This permit does not inciuoe lano--Jse ii;provr,i. .:\ ;;eparaCe approvai 
should be obtained from cne councy o r *: i cy in wiiicn che driilino 
takes place. 

The State Geologist or his represencit ive '-nay enter-
to make inspections and/or wicness worK done. 

Che si te at .iny time 

Release o f the bond w i l l be i r inceo roJ iowino oropi i r p lugg ing o f the 
ho le , r e s t o r a t i o n o f the d r i i i j ; c e . ,int! f i i m g of che require' . ! records . 



C o : i d i t l o i i s u i A p p r o v . i l i o r Geo t he rin.i 1 i . i i l l l i i i j 

P o m i c MI; . OK-•?-'J-tiS-r-:i B - U O 1 

Woi I No . N- l 
GKU Operator Corp. 

Federal Le.ise 0.̂  I2^i2 (T. 22 N., R. 12 E., Sec. 25) 

De3chuce.g NjClo.ial Forest 

Deschutes County, Oregoa 

General 

.A. T h i s h o l e ' 3 f o r d e c e r a l n l n g s t r a t i g r a p h / , a te inpe r a c u r e g r a d i e n t a n d 
g e - j p h y j : : i l I n f or:aa t i,o;i, o r o c u e r i n t o r;:ia C l o n a p p r o v e d by t h e . \ i i C h o r l z e d 
OtcLcer i.'.u ca;ir.oC be us. :o prjJice or flow test geochermal resou rces . 

3. Ualess otharvL.ie directed by cne Auchorl;ed Qct'lcers, Deputy ScaCe 

Dlrec-or :or Mine ra Is./Dis c r lc: Ma;:.iger or chelr designated 

represd:i:i; Lve , che lessee,'ope ra co r shall comply wLch che folluwlng 

aii.-Li:=;i.-:: r a'::.u L re::je;ic i : Cnalvers 3i.;y be granced 'zr/ Ciie .\uchorlzed Occlcer 

whe.iever ĉ s lessee,'oper.i cor can ae:2..:as c ra ce on a sice or projecc 

speclt'Lc casts ciiac scse alceraacLve aec;-:od will satisfy cne Inceresc Co 

procecc Lire, propercy and cr.e en'; i convene . ) 

1. ..\'.L jperacloas siusc be con.ducced L.i accordance wich: 

a. "eras ar.d condlcions aoced in che approv.al Leccer 

dsced '^IL 3 1 l^-^tjc cbe Plan of Z;tplorac Lon. 

b. Special Lease i t L pu Lac I oiis . 

2. .\ zo-p-/ o i cats per-iLc No. OR-920-;S 5-DNB-QOI vLch accac'ned 

condlcions, GRO orders and approved drilling prograa wich all 

S'..;bse:uenc Ly approved amend;a.:i-i cs (.Sundry NocLces) snail Do recalaed 

ac cne well sice for refere:ice. 

3. Variances fron cne approved Plan of E;<pLoracLon or well progra:n 

jusc_ be ipproved In ad7a;ice by cne Aucncrized Officer or his/her 

represeacacive . 

4. The .\ucnori;ed Officer shall be concacced prior co accual encry 

one J che Land. Concacc shall be :2ade as noced In Icea 2'J below. 

Surface Procecf^on Requireaencs 

3 . Operac.:r will renove cne .•alnlnua amount of vegecacLve 

necessary for safe .jper.iclons and as dlrecced by c';ie 

.\u cior I zed Officer's djsLgnaced repr esenca c I ve . 

:ove r 

Attachment "F' 
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i l l H > J IK. J.J •; _Ŝ 'i 1 pi_ii'[>-i Jl'-lL'-l'L'- ••' '^ 

A s t r a t e g i c a l l y p W i c e d a n d p r o p e r l y f u n c t i o n i n g h y d r o g e n s u l p h i d e 

( H 2 S ) i n d i c a t o r a n d a l a r m s y s t e m siiill be e m p l a c e d at t h e d r i l l 

site. This must Include: a) At least two H2S detectors with audio 

and visual alarms set no higher than 20 ppm and preferably ac 10 

ppra; b) .-̂C least one wlndsock type streamer prominently and 

scraceilcdlly placed to display wind direction. 

13. Tenperi'.ure Monlcbrlng and Mud Re^ulremenC£ 

a. During drilling operaclons, Inlec and outlet Cemperacures 

s,-.aLL be recorded e I cher- hour ly or ac 30 fc. (9M) incervals. 

b. W'r̂ en drilling wLchouc che recurn of drilling fluid co che 

surface, che unsCabtlLzed boccom hole ce.TjporaCure (3HT) sh.i L I 

be recorded ac a oiinLmuni o i 100 fc. (30ta) Incer/als. Should 

C3e 3HT reach 125 degrees ? (52 degrees C) and Lacer 175 

dr^rees 7 (79 degrees C ) , ch.e re_cordlng LncervjLs shall be 

decreased co 50 fc. (15ra) and 20 cc. (9ra) respectively. 

(Actual required Lncervals may be slighcly shorcer or Longer, 

CO coincide wich core runs.) 

c. If a 175 degree F (79 degree C) clrculacing cesipe r a Cire Is 

reached while drlLLLng, furcher drilling shall scop 

imediaceiy and che hole wiLL be eicher: 

(1) Equipped with mud cooling equtpmenc Co maincain Che 

recurn flowline ceaperacure ac or belou 175 degrees F (79 

degrees C) [f aooroved by che .\uchorL:ed Officer, 

drilling may Chen be resumed; 

(2) Reviewed by che .\uChorl:ed Officer as co che adequacy of 

on-sice drilling equtpmenc and supplies Co concrol th.e 

Ce.iperacure and pressure and if approved, drilling md-/ be 

resumed. 

(jl Completed as an observacion hole by cemenclng sceel 

cubing from cocaL depch Co surface; or 

(j) .\bandoned by cemenCLng from cocal depch Co surface. 

d. If a 212 degree F (100 degree C) BHT Ls reached while drilLing 

wichouc recurn of drlLLlng fluids co Che surface, die lessee . 

shall Immedlacely scop drilling and Che hole wLLL Clien be 

etcher compLeced as .i c(3), ab;indoned as in c(.^), or if 

approved by Che .\uchorlied Officer che hole may be deepended 

lr an adequace Supply of cold wacer Co pump downhole Co 

file:///bandoned
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d. ' .~-i c O D p 1 e t 1 on ,',1 b a n J•̂ l̂ rê • n t r e p o r t sh.ill c o n t a i n a c o p y of the 

... .• p r 1) .'. • d (; o . > ( 11,• I .n. 1 1 ,; r i I I 1 11 g T i- r m 1 t ; a r. .J U i e l o I I ., w 1 11 g 

:.-, f o r m a t 1 o a lor t h e h o l e d r i l l e d : 

1. A final hole designation and locaclon; 

2. A driller's log or well hlscory thac noces the depths Co 

the water table and ocher water aquifers, and co any 

other mineral deposits (salt, coal, etc.) encountered; 

3. The method of completion. Including cementing, and casing 

or tubing used with wellhead components. The completion 

mechod may be presenced by engineering drawings; 

4. CompleCe deCalLs of che abandonmenc procedures; 

5. .Kny InformacLoa on drlLLLng dlfflculcles or unusual 

circumscances encouncered wich would be helpful in 

assuring fuCure safecy of operaclons or proceccion of che 

environmenc Ln Che area concerned; and 

6. .\L1 CemperaCure daca and ocher logs or surveys run for 

Che hole surveyed, i£ noc prevously submicced la wricing. 

13. ?Lu<;ihg and .\bandonmenc 

Phe irwnhoLe abandonmenc program muse be designed and imp Lerience.i 

CO pri-'enc Incerzonal aigraclon of fluids. If no lose ci rcu i .i c i iia 

or nc abnormal formaclon pressures or water enCry problems ace 

eviden;, final abandonmenc may be done by either placing a 50 fc. 

(I5a} cemenc plug across che shoe of Che casing and plugging cne 

hole -wich csaenc from 10 fc. (3m) Co che surface or in such ocher 

aanner as Ls approved by che .\uchorLzed Officer. 

19 . Modi: icacloas in Plan of Operacions./Pr Illing Permit 

.Kny proposed mod L f Lcac ions Ln che proposed plan of operaclons 

a:-.d,'or drilling per.mLc wLch respect Co approved operaclo;is, 

apcrcved casing, cemenc, BOPS, and ocher equLpmenc, snalL be 

submirced co Che .\uchorized Officer for approval. .adequate lead 

CiJie should be given so Chat operaclons can resume as seen as 

t;oss*..3.̂ e . 

20. For operaclonal maccers and In case of emergency, call che 

following designated represencac lve Ln che order iLsced: 

file:///bandonmenc
file:///uchorLzed
file:///uchorized


Dennis Davis, Inspector 
5end 

Denr.is . Slmontacchi , Inspector 
Lake V Lew 

Gerald E. H.ignuson 

Discrlcc Manager, Prineville 

PaC Geelian 

Depucy Scatty Director for Mineral 
Resources, Porcland 

I'̂iy (503) .ii;-41 15 

Nl8ht 1.503) Jd2-34'.0 

Duy (503) 9;7-2l77 

Night (503) 947-2355 

Day (503) i.47-4115 

Night (503) A47-3022 

D-'̂y (503 231-5812 

Night (503) 654-5166 


