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August 7, 1985

Ronald A. King
R & D Contracts Branch
Contracts Management Division

Re: Project Manzgement Plan Geo-Newberry
(Solicitation #DE-SCOF-851D12580

Dear Sir:

Pursuant to your communication of July 18, 1985, GEO Operator Corporation
submits tha 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 LOCATION

The following are the approved locations for the Newberry ,
Flank (GEQ-Newberry} core hola program: !

o Site N-1; East Lake Qﬁad.
3! ast and 2450 rth of the Southeast

.corner of Section 25, T22S, RI2E.

o Site N-3; Fuzztail Butte Quad:
4100 North and 500’ East of the Southwest
corner of Section 24, T20S, RIZE

0 Site N-4; East Lake Quad:
1500' North and 2250' West of the Southwest

corner of Section 35, T21S, RI3E.

The Lessee/Operator for the project will t_se:

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

Project Manager

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

2300 County Center Dr., Suits 250, Santa Rosa, CA 95401 (707) 523-4272
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Dr. Swanberg shall be the principal contact on any and ali questions pertain-
ing to the oparations of the Geo-Newberry Project, Unless otherwise directed,
all correspondence will be initially transmitted to Dr. Swanberg for review

and disposition,

Environmental Affairs o

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

Geology/Orilling

o Or. Walter Randall
2300 County Center Drive
Santa Rosa, CA 53401
(707) 523-4272

Land

0 Peter Hansen
545 Middlefield Rd.
Manlo Park, CA 24025 .
(415) 321-5662

Legal -

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

4.2 Pemittiﬁg and Environmental Reporting

The Geothermal Resources Operational Orders, -issued under the Gaothermal
Steam Act of 1870, 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....” (GRO Order 4, General Envirommental
Protection Requirements). As the project is a federal unit the Oregon State
Office of the Bursau of Land Management acted as lead agency for the project.
The Prinaville District Office, under the direction of Gerald E. Magnhusun, was
responsible for preparation of tha Environmental Assessment.

The following specific impacts were addressed in the Plan of " Eprorat1on
(Attachment 1) as a potential consequence of the proaect '

o Aesthetics

Land Use & Reclamation

Public Access & Recreational Opportunities
Slope Stabflity & Erosion Control

BIOTA .

Cultural Resources.

Subsidence & Seismicity

O 0QUOO0
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Air Quality

Pits & Sumps
Water Quality
Noise

On July 29, 1885, the Prinevilie 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 Rescurces, BLM Oregon State Office,
issued a Letter.of Approval (Attachment 3) dated July 31, 1985,

Q0o

Completion of the Environmental Assessment, and issuance of the Letter of
Approval and Conditonal Drilling Permit (Attachment 4) satisfied federal
requirements for Environmental Review of the GEQ-Newberry Project. In addition,
permits to drill a geothermal well were issued by the State of Orecon, Department
of Baology and Minesral Industries on July 8, 1985 (Attachment 5).

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

1. Tldentifying specific impacts
2. Magnitude of- impact
3. Mitigation of {mpact

As shown in the Plan of Exploration (Attachment 1) GEO Operator Corporation
accomplished objectives #1 & 2, and suggested a direction for objective #3.
Our proposal coupled with the B{M assessment, including conditions and _
stipulations attached thereto, makes the goal of properly addressing institut
jonal concerns a realistic expectation. Therefore, GEQOC believes that the
criteria outifned 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 tha presence of and recovery potential of a
geothermal resource in a virtually unexplored region., Existing surface and
subsurface charactertstics suggest that the Newberry Area would have gecthermal

capability,

Access ta the sites will be via existing roads (Attachment 6) requiring nd
surface disturbance. Fugitive dust will be controlied as directed by the BLM,
Conditions of Approval For Geothermal Drilling, Surface Protection Requirements

{5, {) (Attachment 7).

Site preparation will conform to the requirements specified in the Plan of
Exploration, Land Use & Reclamation (Attzchment 1). Mitigation will include
all measures specified in the Condtions of Approval for Geothermal Drilling,

Surface Protection Requirements (Attachment /).

The hole desig& 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 800

South, Salt Lake City, Utah 84104.

Kell control will be subject to the uondttroas of Approval for Geothermal
Orilling, Conditions & through 18 (Aftachment 7).

Drilling fluids will be regulated in accordance with the Conditsons of Approval
for Geothermal Drilling, Condtion S; subparagrapts d and e (Attachwent /).

Hole completion will be accomnlished as specified in the Londitions of Approval
for Geothermal Dr3111ng_(Attachment 7).

Plugging and abandonment shall be accomplished in accordance with the Conditions
of Approval For Geothermal Drilling, Condition 18 (Attachment 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 the approved Plan of Exploration (Attachment 1),

GEOOC does not anticipate any unusua) problems impeding or preventing completion
of the core hales.

Ail drilling and appurienant operations shall be conducted in such a fashion

that insures complicance with all pertinent federal and state health/safety
standards. This will include, byt not be 1imited 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-1) is proposed to be spudded August 19, 1985, and
completion not to exceed 45 days thereafter. Saow fall will preciude the
drilling of the second core hole {N-3) until June 1, 1986 {approximate). -

If this hole ¢3n be completed by August 15, 1986, we would be in a position to
drill N-4 if necessary. This schedule satisfies the terms and conditions of

the GEQ-Rewberry Unitization Agreement.

The Drilling Supervisor will be assigned by Tonto Drilling Services and will be
responsible to the Project Manager or his designate. Geologist(s) associated
with the drilling operation will be assigned by GEQOC's Chief Geo)ogwst {Or.
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 reparts w'm be dfssemmated

" by the Project Manager or his designate,

The comments contained herein respond to the specific questions contained under
Section 4.3 (Orilling); paragraph A, and should meet the DOE c¢riteria for the

Approved Project Drilling Plan.
MJC:be
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GEO-Newberry Crater, Ine.

A Subsidiary of Geothernal Resources International, Ine.

August 14, 1985

Noble H. Larsen, President
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°F, $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 1nclud1ng addltlonal 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.
. Keith Johnson, Cascadia Expl.
. Rick Silverman, Cascadia Expl.
. Bruce Sibbett, Univ.Utah Research Inst.
. bennis Nielson, Univ. Utah Research Inst.
. Susan Prestwich, U.S. Dept. Energy
. Ron King, U.S. Dept. Energy

SOV W N

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-truly, yours,

Ckééuu56'/ﬂ4 <é(6v%tf;}///’
Chandler A. Swanberg

CAS/rs )

cc: T. Hamilton Esq. w/original signed contract
R. King, w/encl.
B. Sibbett, w/encl.
J. Combs, w/o encl.

0149 South Highway 97, Suite A, Bend. OR 97701 (503) 389-0081




CONCO ANLLING 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 Newberry Crater. I am 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 34" casing 5.1 1lbs./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

W2 = s

Noble H. Larsen

NHL:1c
Encl.

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

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

4. PAYMENT OF COSTS

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.

4.01

4.02

45
Initjial

hs

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

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

XX days of receipt of the Contractor's invoice there-
fore, with the amounts set forth in the invoice being
charged according to the rates set forth in Schedule C
attached to this Agreement.
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4.03

4.04

The Owner shall pay to the Contractor an amount equivalent

‘to sk percent per month on overdue accounts.

one
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.

REPORTS AND INVOICES

5.01
b39324

S

The Contractor shall:

(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
Initialtfﬂé@u&?b) invoice the Owner semx-monthly for footage or meter-

=

5.02

SCOPE

age drilled and other services performed as contem-
plated in subsection 4.02.

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.

OF DRILLING OPERATIONS

6.01

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

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 1n 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)

(e)

(1)

(g)

(h)
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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;

use 1ts best efforts to drill each hole to the target
depth established for it by the Owner's representative;

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;

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

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

MEASUREMENT

7.01

CORES

8.01

'The

(a)

(b)

(c)

The

Contractor shall:

at all times be responsible for keeping an accurate
record of the depth-.-of each hole;

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
measure all hole depths from the top of the casing.

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)

(b)

(c)

(d)

(e)

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;

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

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;

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

the core shall become the property of the Owner at
the drill site.
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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.

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.

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.

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;
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(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 sufficient 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, o0il, 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. '

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. '

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:

(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:

ML——_‘%_.!A:LMN -

“'-*N_a_--r.gnhfam.u&tmm - -

Initial i i
| #(1) Compreh§n51ve General Liability Insurance
i prgtectlng the Owner, Owner's parent corporation
: éﬁéf; and other wholly—owned subsidiaries of such
parent corporation (collectively "Owner Group")
14

- —
I e
’ invitees and licencees under this Agreement————
o 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 Coantractor, 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 637%55 (iii) contains a clause waiving the insurer's right

'7;' of subrogation against the Owner,; and
o Group
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17.

15.02

INDEMNITY

16.01

LAWS,
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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.

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.

Group

The Contractor agrees to indemnify and save the OwnerA
harmless from and against any loss, liability, claim,
demand, damage, expense, injury or death (inc¢luding,
unless the Contractor 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;

(¢) 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.

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.

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.

ECOLOGY AND SANITATION

19.01

19.02

19.03

19.04

During the course of the Work, the Comtractor 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. '

Any environmental responsibility relating to the
construction, use, or reclamation of drill sites or
access roads shall be borne by the Owner.

The Owner will be responsible for procuring and main-
taining the necessary permits for land andxsaterx usage.

The Owner will hold the Contractor harmless for any
liability claims which may arise from 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.

ENFORCE DISCIPLINE

20.01 The Contractor shall at all times enforce discipline

and maintain good 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 for 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 God, 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




24.

26.

27.
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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.

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.

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.

ENUREMENT

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

and permitted assigns.

CAPTIONS

27.01 The captions appearing in this Agreement 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

28.02

28.03

28.04

28.05

28.06

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.

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.

Whenever the singular or 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.

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.

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

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 SERVICES

Per:

G.E.O. OPERATOR CORPORATION

"B foaty

Nt N N Nl N N N N N N Nt N



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-1 3,500' west and 2,450' north of the southeast corner of
Sec. 25; T225, 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 4,000 feet.

10.

Minimum total lineal
footage to be drilled

Size(s) of wireline core

Date of Commencement of
the work

Work Schedule

Number of feet to be
drilled from each
location

Angle of holes

Depth of casing to be
cemented in

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

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

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

A.

C.
D.
E.

8,000 feet

HQ and NQ

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.

Two 12-hour shifts,
days per week.

seven

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

vertical.

400 feet

driller-foreman
driller

two driller's helpers
one expeditor

water truck driver(s) as
required.

one
one

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

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)

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

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

F.
G.
H.
I.
J.
K.
L.

A.
D.
E.

F.

G.

Two 4x4 crew transport
service trucks.

Highway transport truck as
required.

Bean U450 pressure pump, mud
mixing tanks, mud settling
tanks. '

Tandem axle water truck
(3,500 gal. capacity)
Mobile spare parts trailer.
BOP equipment.

Hole liner pipe

Drilling mud and additives.
Cement.

Lost circulation materials.
Core boxes and 1lids.

Field representatives
Drill site access roads.
Transport of core from
the drill sites
Ancilliary equipment for
moving contractors
equipment if required.
Purchase of water if
required.

Tonto Drilling Services
2701 West 900 South

Salt Lake City,

Utah 84104

GEO Operator Corporation
545 Middlefield Road, Suite 200

Menlo Park,

A.

California 94025
Water for drilling, dust
settlement and other uses
and the permits for but not
the purchase of said water.

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

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



14,

kCont'd)

Measurement of bottom hole
temperatures each 100' or
as follows:

a) every 50' if
temgeratures exceed
125-F

b) every 30' if
temgeratures exceed
175°F

Completion of the hole with

tubing and couplings

meeting or exceeding the

following specifications:

a) 41" casing; 10.7 1lb/ft
grade AS3

b) 2 7/8" casing; 6.4
1b/ft grade J55

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

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

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 thlS 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:

Footage Intervals Tricone HQ NQ

o' - 500 $9.80 per foot . $9.80 per foot $8.80 per foot
500' - 1000! $11.50 ﬁer foot $10.50 per foot
1000' - 1500 $14.20 per foot $13.20 per foot
1500' - 2000° $18.60 per foot $17.60 per foot
2000' - 2500 $22.60 per foot $21.60 per foot
2500' - 3000 $27.60 per foot $26.60 per foot
3000* - 3500 $32.60 per foot §$31.60 per foot
3500' - 4000' $37.60 per foot $36.60 per 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 expeditor's labour shall not be chargeable to the
Owner, except in such cases where the expeditor 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.

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 (10%).

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.



10.

11.

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.

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 (10%).

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.

WATER TRUCK DRIVER LABOUR

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

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.
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GE0-South

Statement of Work

1.0 Introduction

ny

The Cascade volcanic region has ionrg been suspected Lo contain
considerablie geotherma 1 potential, 2 evidenced by recent voicanism and
other thermal expressions. There are few known surface manifestations

‘of geothermal ensrgy in spite of the obvigus oteurrence of heat

sources, One possiblie expianation {s that the downward percolation of
the extensive regiopa i cold ground-water system suppresses surface
evidence of underiying bydrothermal systems. However, there hzve been
fewwells dritied in the Cascedes region to a sufficient depth to
properly evalvate the temperature and hydrological conditions bencath
the cold water rone. There i3 3 greal need for characterization
fdentification of the deeper hydrothermal regime in erder to more
conclusively define the geothermal potential of the Cascades volcani

eavironment. .

DOE’s primary objectives for this cost-shared drilling project are to
obtain and release to the public subsurface information to include but

not be 1imited to the following:
o  rock samples {core and/or dril1 chips),
o  equilibrium temperature profiles,
0 uncontaminated flutd samples,

o evidence for the existence and depth of potentially
producibl e aquifers,

o geophysical well logs, and

) information on drilling conditions and problems in the
Casceades enviromment, _

Scope

Soath hoie '
The Participant will drill a8 deep thermal gradient hole to 2 depth of
400D feet located 3,500 feet west and 2450 feet north of the southeast
corner of section 28, 7225, R12E, Deschutes County, Qregon. The
Participant will perform data collection both during and subseguent to
drilling, The Participant will maintaia the hole and allow
to the hole to collect data. The Participant wiil be responsible for

" obtaining any permits or approvals required by goverament regulatory

agencies in the performance of this project, The Participant will
provide all data and {nformation gathered under this project to DOE,

3



3.0 App}icéb}e Documents

4.0

Work performed by the Participant will be in compliance with all
Federal, State, and local laws, rules and regulations, and agency

orders and guidelinss,

Jechnical Tasks

4.1 Project Management

A.

The Participant will prepare and obtain DOE approval of a
Project Management Plan within 30 days after award of this
agreement., The planwill include a work breakdown structure
and a 1ist of deliverables by task, identify the individuals
and subcontractors responsible for each task, discuss the

‘management techniques to be used, and include a schedule that

shows Lhe perfod for performance of each subtask &and
identifies principal milestones and decision points for each,
The plan will 21so designate an {ndividual or individuals who
willact as principa) points of contact with DOE on behalf of
the Partictipent.

The Participant will perform project management in accordance
with the approved Project Management Plan, In addition to
close gereral coordination with DOE, immediate and full

1 t {s required,
so that timely corrective action may be taken with DOF
technical support, 1f necessary.: ‘

Deliverable: Approved Project Management Plan

4.2 Permitting and tnvirommental Reporting

A.

8.

The Participant wil] submit and obtain DOE approval of a
Project Institutional Plan prior to initiation of site
preparation. The plan will {dentify items required by
governmenta} regulatory agencies for the performance of this
work, the agency whose requirement the {tem fulfills, and the
actual or projected submittal and agency approval dates, The
ptan will also discuss any legal, soctal or institutional
problems anticipated during performance of the project and
planned solution,

The Participant will prepare, submit &nd ohtain approval of
any documentation required by governmenta i regutatory
agencies for the performance of this work., The Participant
will provide acopy of all documentation provided to any
govermmental agency and pertinent to this project to DOL for
information,



€.  An approved envirommental document s required for this
project prior to any ground disturbance, [t is anticipated
that an environmental assessment will be prepared by the
Bureau of Land Management for this project, This
environmental assessment may satisfy DOE's environmental
reporting regufrements, If DOL deterwmines that an
environmental Evaluation Report ts required prior to any
ground disruptive activity, DOE will notify the Participant
inwriting. In that event, the Participant will prepare the .. .
Environmental Evaluation Report in accordance with DOD’ :
Environmental Guidelines. If a DOE Environmental Assessment
1s required, the Participant will provide information to DOE
as requtred for DOE's preparation of the Environmental
Assessment,

Deliverables: Approved Project Institutional Plan, Regulatory
Documentation, Approved fnvirommental Document

4.3 prilling

A. The Participant will prepare and obtain DOE approval of a
Project Drilling Plan prior to drilling. The plan shall
describe:

0 Surface and subsurface conditions anticipated to be
encountered durtng dritiing, including configuration of

the resource,
] Site access.
o Site preparstion,

0 Hole design including hole size, casing s tze, cementing,

o Rig and equipment specifications,

o HWellcontaimment during and after drifling (including
applicable regulatory requirements},

o Drilting fluids and disposal method.
o Ho le completion,

o Plugging and abandonment.,

0 Site restoration,

0 Mrticipated hole problems, if any, and proposed
solutions.

0 Health, safety and environmental considerations.,
o Site facilities, 1f any,
~3.




Deliverable: Approved Project Drinfng Plan

o br11ling schedule inciuding major activities and
estimated duration,

<} On-s ite supervision to be used during drilling,
including drilling supervisor(s) and geologist(s),

The Participant w11} prepare the driil s{te and drill a gggp ,
therma ) gradient hole in accordance with the approved P'roject A,
DriTTing PYan, The Participant shal) report ondritding 2.7 w7, "o
status daily to the designated DOE representative, so that
decisions concerntng the drilling operation can be made in a
timely manner.

4,8 i)aza tollection

AQ

B,

The Participant will prepare and obtain DOE approveal of a
Project Data (ollection Plan pricr to drilling, Thisplan
will address data collection both during drilling and after
drilling. Theplanwill {dentify the types of data to be
collected, the depth{s) at which each type of data will be
collected, the timing of collection, and the method by which
the Participant plans to collect e ach type of data (including
type of instrument and planned calibration, where
appropriate). The plan will specifically identffy all logs,
samples of rock and fluid and other data that are to be
collected,

The Participant will collect the following data as & minimum
in accordance with the approved Project Data Collection

Plan. These samples and data shall be provided to DOE by the
Participant as soon as possible after collection. The
Participant will {ncorporate 1ts analysis and {ntarpretation
of the data collected as part of the final project report,

Rock Sampling. Cuttings willbecollected at 15-foot
intervals in the section of the hole to be rotary drilled.
thjﬁl_splits_of cutting samplies of each sampled interval
will)be provided to DOE, The remainder of the hole will be
continuousTy cored, The Participant will warehouse the core
and cuttings 1n Bend and make them avaiilable to DOE. DOE
will provide procedures for 1dentification and splitting of
core and cuttings. The mem%ﬁ?m
of selected core samples and complete a petrographic study of
these sections. The Participant will also select core

iamlisj_gﬂgwm The results of these studies will be
made available 1o DOE.

Orilling Records. Mzming_grimw tithology and
secondary minera f content and mud return temperatyres wili be
kept during the tricone drilling and core portion of the

-4-
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hole, copies of which will be provided to DO, These logs
will also include information on lost clrculation amounts,
times and depths and/or the location of water entries,

Temperature. m_mw shal 1 be recorded at
2 m:n?m of 100 ft, intervals ¢ driliing and preferably

at Teast at every other change of core barrel, Onecobjective
of these measurements will be to obtain 2 useadble temperature
profile in the event a subsequent equilibrium tesperature - -
profile cannot be obtained, The measurements shall be wade

using calibrated thermometers.

%{%imi% _herd. At the start of dally drilling, or whenever
e dritling operationwill allow, measurements of the
hydraulic head or gepth to fluid surface in the hole will be
made.

Drilling fluid samples. An appropriate number of sets of
oneifier sampies of orflitng Fluid will be collected every
trip for bit during driiting., Additional fiuvid samples will
be collected when warranted by geologic conditions, One set
w11} be delivered to DOL for possible analysis, If the
Participant analyzes samples, copies of the resultswill be
givan to DOE.

ggvifer fluid samples. If artesian flow 15 encountered
uring ng, representative samples of uncontaminated
aquifer fiuvid will be collected in accordance with procedures
outlined ¥n the approved Bata ilection PYan. I[f no
artestan f low 15 encountersd, the Participant will stil}
endeavor to collect samples of uncontaminated aquifer fluids
at locations in the hole at which fluid production wouid be
anticipated on the basts of lost circulation, tndications of
fracturing in the core or chips, geophysical well logs or
other standard indicators. Potentia } methods for
collection of these samples include swabbing, batiing,
afrlift, drill stem tests-and pumping, The Participants will
examine these andfor other f luid sampling techniques and
address collection of these samples in the Project Data

Collection Plan.

Geggﬂzsicat well iogg%ng. Temperature, caliper, resistivity
and setr-potential fogs will be run in the interval between

the surface pipe and total depth, Density and sonic velocity

“Jogswill alsoberun if tools are avaflable which can

operate in the conditions encountered in the hole, The
temperature too1 capable of 0.019F precision in measurement
will be used to measure the geothermal gradfent. One set of
field prints will be sent to DOE as soon as avallable.



Detatfled Mercury {Hg) Survey. A comprehensive 3.7 v v -
of Hg @isfrisuf%maf wberry Volcano will be conduttat
analyzing Hg at 10 foot intervals throughout the corehole and
the resuits compared with the published Hg soil survey of
Hadden, et al. (1982, DOGA4I-BPA Coop. Agr. DE-AC7S-
826P36734), The proposed study will be used to establish the
theore:ical basis for Hg surveys in geothermal exploration,
provide dat s pertaining to the reliability, Iimitations, and
general utitity of sucg surveys, and provide insight into the
- relationship among fracture permeaditity, mercury
distribution, magma bodies, and geothermal reservoirs,

A byproduct of the proposed Hg study wil] be “splits® of the
samples for which Hg has been analyzed, These "splfts” will
be made available to DOE for analysis of other elements.

Analyses and tnterpretation of these data wilj be conducted.

Deliverables: Approved pDats Collection Plan, Data and Samples

4.5 Hole Completion and Maintenance

A. Upon satisfactory completion of openhole geophysical Togging

‘ and sampiing, standard black pipe, 2% ID, with a knockout
plug at the bottom, will be run by the Perticipant from
syrface to total depth, filled with fresh water and capped,
After allowing sufficient time for thermal equilibration to
occur, the Participant will rurn a temperature log and derive

a geothermal gradfent, '

-B. Upon 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 refeasing the rig,

- €. The Participant shall provide to DOE within 15 days of
completion of the hole a schematic of the actual completed
hole configuration, - :

D. The Partictﬁent shall maintain the hole and sfte factlities
for 12 months after hole completion 4n accordance with the
spproved Project Drilling Plan, The hole and site facilities
shall be made avaiiable to DOE during this period for DOE's
scientific use. The Participant may also collect data during

;M: period at its own expense and on a non-interference
asis. '

Deliverable: Completed Hole Configuration Schematic
4.6 Abandonment

The Participant will piug and abandon the hole in accordance with
U.S, Bureau of Land Management requirements (Form 3200-9, £5) and

other applicable regulations within one month subsequent to the
end of the DOE access period. The Participant shall provide DOE

-6-



with a Copy of the plug and abandonment plan as approved by the
Bureau of land Management. 1If for any reason the hole {s not
plugged and abandoned by the end of the period of this agreement,

" the hole becomes the legal and financial responsibility solely of

the Participant. DOE will not cost-share costs {ncurred after the
project period of this agreement,

Deliverable: Approved PEA Plan

4,7 Site Restoration

The Participant shall provide DOE wi

The Partictpant will clear the site, f11l the pits, and restore
the site in accordance with applicable state and federal

regulatiom and as outiined in the apgroved f;rojte?t Dr;ﬂfng Plgg.
h coaf{rmation of restpration

activities and Bureau of Land Management or Forest Service
approvatl,

‘5.0 Reports, Data and Qther Deliverables

A.
B.
C.
B.
k.

F.
.

H.
I,

The Project DHH?ng Plan as required by Subtask 4.3,A.

The Project Data Collection Planm as required by Subtask 4.4.A.
t Plan as required by Subtask 4.1.A

~ The Project Mana?em
The Project Institutional Plan'as reguired by Subtask 4,2.A.

All data collected by the Participant under Task 4.4,

Regulatory documentation and approved environmental document under.
Subtasks 4.2.8 and 4.2.C,

Completed hole completion schematic as required by Subtask 4.5.C,
Approved plug and abandonment plan as required by Task 4.6,
Project status and management reports as {dentified on DOE Form
{R-537, Reporting Requirements Checklist, The described final
technical report shall include 2 summary of drilling and
completion and 2 section describing data collected along with a
discussion of analysis and interpretation.




PLAN GF EXPLORATION
NEWBERRY FLANK
(GEO-NEWBERRY)
DESCHUTES COUNTY, OREGON

Project Location

The foilowing are the proposed locations foc the Newberry Flank (GEO—Newberry)
Core Hole Program:

o N-i:Sast Lake Quad

3500° west and 2430 nocth of the southeast comer of Saction 27, T22S, RL2E.

3

o N-2:Paulina Peak Quad

950" west and 2600' nocth of the southeast corner of Sec. 32, T21S, RI2E.
o  N-3: Fuzzimil dutte Quad '

4100' north and 300" east of the southwest corner of Sec. 25, T209, RIZE.

o N-4; East Lake Quad T .

150" north and 2250" west of the southwest corner of Sec. 35, T215, RI3E.

Operations -
The lessee/oparator for the project will ba:

o GEO Ooerator Corporation for GEO-Newberty
23QQ County Centar Orive, #2350
Santa Rosa, CA 951101
(7Q7) 323272

Key personnel as&g:ned to the proje«“t are:

o Chandler Swanberg (Project ’vianager)
543 Middlefield Road
Menlo Park, CA 94023
(415) 3285662

o Michael Cale (Senior Enviconmental Coordinator/Regulatory Liaison)
2300 County Center Drive, #2580
‘Santa Rosa, CA 95501
(707 5234272

Attachment “1°



o Michael Johnson (Project Geologist)
2300 County Center Drive, #250
Santa Rosa, CA 504!

(707) 5234272

Location of a fleld office will be provided when established.
Project Description

The core hale program is a low-key operation utilized in developing baseline geo-
physical data. This information is 3 preliminary step in evaluating resource recovery

potential in 3 virtually unexplored region that suggests the presence of geothermal
capabillty. The project will consist of the following:

o  Presaration of up to four (&) drilling locations and mud pits (total area: 100 x
100's per site) ' '

o Utlizing 2 truck-mounted rotacy drill rig, the core holes will be drilled to a
maximum depth of ¢000', - .

o Log temperatures and collect core samples.
0 Rig down.

o Contrue logging.

o Abandonment,

o The project should begin not later than July I, {985, and terminate November
1, 1936 iestimata)- : .

Drilling Program
o  Prepare drill location,
¢ Rig-up.
o Spud 5-3/3" diameter hole and drill to 400",
o Record mud retutn tamperatuce and collect cora samples.
o  Run %00* of 4-1/27 casing with cernenting shoe.
o Install cementing head and pressure cement to fill annulus to surface.
o  Cut off casing apgroximatéiy 2" below ground level and install B.O.P.E. flange.

o Install 2% fill-up line and blowdawn line below flange.
o Install B.O.PE. equipment, |
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° preventer and test to 300 psi

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

o Record temperatures of mud returns and collect cores 1o 7.0,

¢ When T.D.is reached circulate to clean out cuttings and condition hole.

o Run bull-plugged string of 2-3/4" tubing to T.D. and fill with water,

o Bacifill annulus with Sure-Gel or equivalent.

© Remove B.OL.E. and wellhead.

o Install locking cap on tubing.

o Rig-down and remove drill rig, support vehicles, a.nd' materials from site.

o Baclfill mud pits and grade to original contour.

o Cleen area of debris and restace to. (as near) original condition.

o Run temperature and gamma-cay logs at least twice (I month interval) peior to |
finai abandonment.

Environmental

Wait 2% hours for cement to sat; lower one joint of drill pipe ints hole; close

Pursuant to the Geotheemal Rasources Operational Grders, issued under the Geo-

tharmal Steam Act of 1970, the lessee shall be responsible for the monitoring of readily

identifisble localized impacts associated with specific activities .that are under the-

control of the lessee (GRQ Order 4, General Environmental Protecion Requirements),

Specific impacts that. may be associated with this projec:, and mizigration
measures peaposed to ceduce said impacts to a tevel of insignificance are 3s lollows:

=

Aesthetics

Caompatibillty with the existing view shed is & primary goai. The short-term
duration of each drilling operation (3045 days) couvled with the low profiie of
a truck-mounted rotary driil cig (30 to top of mast) ensure that visual intru-
sion will not-be significant. Addidonally, sites have been selected that are
well removed from populatad areas and traditional recreation centers in the

Deschutes/Newberry region.
Land Use and Reclamation

The project has been designed to reduce vegetation tmpécts to a minimum.
Access will be via the existing road naetwork to the pad location.  The pad area

" will require only clearing and grading an area approxamately 100" x [00'. When . -

the project terminated, che area will be g Qradeﬁ 0 as near the ociginal contour,
and revegetated with similar vegetation species as diracted by 8LM. Aquatic

-3

PR NR De  S



habitat will not be impacted, and water will only be secured as directed by the
State Watermaster. At project termination, ali debris, scrap, or other mater-
tals imported by the operator shall be removed.

The project proposed by GEO Operator Corpocation meets the critetia for
axploration and development of a managed resource as defined by the United
Statss Depactment of the Interior. Additionally, the project is compatibie
with the Deschutes County Geothermal Element as incorporated into the

Deschutes County Camprehensive Plan and Zoning Ordinance,
. Pubic Access/Recreational Opportunities

The short duration of each drilling operation, minimal amount of surface area
required, and isolated location ensure that public access will be maintained,
and that cecreational value of the Deschutes/Mewberry area will not be
adversely impacted.

Slooe Stability/Eresion Control

The project Is so designed that with maximum surface disturbance, slope
stability could aot be an issue. Mud pits are constructed to a standard that
aliaviates the potential of encroachment on 3 naturzl drainage course, or
deposition of sediment/drilling waste Intc a waterway. As previously
described, at project termination, the sites will be regraded to as near the
originai contour, and revegetated with native species as required by BLM.

Biotz . .

A core drilling project does not have the potential {long-term) to adversely
impact the associated flora and/er fauna (terrestrial or aquatic), The deilling
operition. could tempocardy inconvenience some species, particuiarly avian
raptors, causing 4 minoc alteration in migration and/ox hurnting habits. Histor-
iczily, these types of operatlons have not produced any noticeable adverse
© impact re biota. x

Cuitural Resoyrces

In the event 3 cultural or historic resource is located on or near any of the drill
sires. the locatdon will be shifted, under the direction of BLM, to preserye the
integrity of e resource. As a core drilling program is designed to incorpocate
maximum flexibility, at the discretion of the permitting agency, avoidance of
any areg of significant value is easily accomplished. )

Subsidence and Seismicity -

Concarns regacding geothermal resource production would not be an issue
during a cace drilling peogram. .

Air Quality

The project as propased does not have .the potential to adversely impact
amblent air quality.



o  Pits and Sumps

During the core drilling operation, waste material {cuttings/drilling medium)
will be directed to 2 waste sump for containment. The sumps will be construc-
ted and lined with an impervioys material to ensure the integrity of the natural
environment, and eliminate the potential of contaminants entering a dralnage
course or waterway, At the conclusion of the drilling operation, the sumps will
be purged as directed by the BLM prior to backfilling. As part of site restora-
tion, the sumps/pads will be regraded to as near the original contour and
revegetated per BLM requirements.

o  Water Quality
The project, as defined, does not have the potential to degrade water quality.

o Noise

Due to the isolated locations proposed and the nawure of the equipment
inveived, the project will not impact on any human ceceptacs. ' intrusion by
humans in a remote area may have the abuity to disrupt some wildlife species,
particulary avian raptors, which rely on a kesn sense of hesring to locate and
secure 3 food source. However, the limited scope-of the project adequately
mitigates significant short-term, and preciudes any long-term impact from
oceureing. ,

It is the position of GEO Operator Corporation that the project, as proposed, does
not have the potential to produce any significant long-term envircnmental wmpacts.
Utilizing Best Management Practices and conditions proposed by BLM, shart-term
effects will be reduced to i level of insignificance.
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GEO Operator ( :m'immli«-m ,

A Subsidiary of Geothermal Rescarees Intermational. Tne.

August 7, 1985

Ronald A. Xing
R & D Contricts Branch
Contracts Management Division

Re: Projec: Management Plan Geo-Newberry
(Solicitation #DE-SCOF-851D12580

Dear Sir:

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 Manaaement
- PROJECT LQCATION

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

0 Site N-1; East Lake Quad:
3500 West and 2450' North of the Southeast
corner of Section 25, T22S, RI12E.

0 Site N-3; Fuzztail Butte Quad:
4100" North and 500' East of the Southwest
corner of Section 24, T20S, RI12E.

0o Site N-4; East take Quad:
150" North and 2250' West of the Southwest
corner of Section 35, T21S, RI3E.

The Lessee Operator for the project will be:

o GEO Operator Corporation
545 Middlefield Road Suite 200
“enio Park, CA 94025

Praoject Manager

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

2300 County Center DieoSuite 2500 Santa Rosa, CA OS0LTOTy 3234272
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Ronald A. King

R & D Contracts Branch
August 7, 1385

Page 2

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

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

Geology/Drilling

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

Land

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

Legal

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

4.2 Permitting and Environmental Reporting

The Geothermal Resources Operational Orders, issued under the Geothermal

Steam Act of 1970, states "....the Lessee shail be rasponsibie for the monitoring
of readily identifiable localized impacts associated with specific activities
that are under the control of the Lassee...." (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 iead agency for the project.
The Prineville District Office, under the direction of Gerald E. Magnusun, was
responsible for preparation of the Snvironmental Assessment.

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

o Aesthetics

tand Use & Reclamation

Public Access & Recreational Opportunities
Slope Stability & Erosion Control

BIOTA

Cultural Resources

Subsidence & Seismicity

o O OO O0oOO0



Ronald A. King
R & D Contracts Branch
August 7, 1985

Page 3
o Air Quality
o Pits & Sumps
o Water Quality
o Noise

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

Completion of the Environmental Assessment, and issuance of the Letter of
Approval and Conditonal Drilling Permit (Attachment 4) satisfied federal
requiremenzs 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 8, 1985 (Attachment 3).

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) GEQ Operator Corporation
accomplished objectives #1 & 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-
jonal concarns a realistic exoec:ation. Therefore, GEOOC believes that the
criteria outlined in Section 4.2, pnaragraphs 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 virtuallv unexplored region. Existing surface and
subsurtace characteristics suaggest that the Newberry Area would have geothermal
capability.

Access to the 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, CV {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 Dr]]llng,

Surface Protection Requirements {(Attachment 7).

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
Drilling, Conditions 6 through 18 (Attachment 7).

Drilling fluids will be regulated in accordance with the Conditons of Aporoval
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 Conditions
of Approval For Geothermal Drilling, Condition 18 (Attachment 7).

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

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

A11 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 protaction,
safety equipment, traffic control, and regulated access on or near equipment.
Environmental considerations will be closely monitored, and strict adherencs

to the Conditions of Approval For Geothermal Drilling will be mandatory to insurs
compliance with the approved Plan of Exploration.

Mo site facilities are anticipated for this phase of the project.

The first core hole (N-1) 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 %o
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 Orilling Services and wiil be
responsible to the Project Manager or his designate. Geologist(s) associated
with the drilling operation will be assigned by GEQOC's 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 DOE criteria for the
Approved Project Drilling Plan. ’

MJC:bc
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PLAN OF EXPLORATION
NEWBERRY FLANK
(GEO-NEWBERRY)

DESCHUTES COUNTY, OREGON

Project Lecaicn
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Wzit 2% hours for cement to sct; lower one joint of drill pipe into hole; close
preventer and test to 300 psi.

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

Recard temperatures of mud ceturns and collect coces to T.D.

and condizion hole.
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“he nad lecziion. The pad area
coracmaraiy 00" « 1GC'. When
I 70 1is neac the 2riginal contour,

Access will be viz the -
wiil regquire aniv clearing ind
the 2roject terminated, the ire:a

and revegarated with sumiar

les 3y drected by BLML Aguatic
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habizzt will not be 1mpactgd and water will only be secured as directed by the
Staiz Watermaster. At project termination, all debris, scrap, or other mater-

ia!ls imported by the operator shall be removed.

he croject proposed by GEQ Operator Corporation meets the criteria for
excicration and development of a managed resource as defined by the United
Stztas Dep.:r’ﬂbm of the Interior. Additionally, the project is compatible
‘ schutes County Geothermal Element as incorporated into the
zsonetes County Comprehensive Plan and Zoning Ordinance.

ool Alze2si Recra2ztional Ooncortunities

illing operation, minimal amount of surface area
nsure that public access will be maintained,
the Deschutes/Newbecry area will not be

The Irziect is 5o Cesigned it with maximum surface disturbance, slope
i ' Mud pits are constructed to a standard that
roachment on a natural drainage course, or
waste into a waterway. As previously
the sites will be regraded to as aezr the
with naztive species as requirad by BLM.

nct have the potential (long-term) to adversely
and/or fauna (terrestrial or aquauc). The drilling
v inconvenience some species, particulariy avian
rztion in migration and/or hunting habits. Hiszoc-
tions have not produced any noticeable adverse

resource is located on or near any of the driil
under the direction of BLM, to preserve the
e drlllmg program is desmned to InCorporzie
¢ e of
il

ton of the permitting agency, a avoidance o
tly accomplished.

“e aroject as peoposed does not have the potential to adversely impac:
ent i guality.




Pi:s and Sumps

During the core drilling operation, waste material (cuttings/drilling medium)
will be directed to a waste sump {or 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 operaticn, the sumps will
be curged as directed by the BLM prior to backiilling. As part of site restora-
ier, the sumps/pads will be regraded to as near the oriziral coniour and
aveg2tated per BLM requirements.

-

-

Wazar Quality

Due 0 the isolazed
invoived, the oroject
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Uniited States Deparument ol the Intenor

LUk v b 0 Sl TIATIAGERTE T
District Oftice - .

P.O. Box 550 RV
Prineville, Qregon 97754

July 29, 1
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r2 2150 bDeilag sent to the 3LM
stion chat che driliing pernm Tsee
cer At fnules The condicions cof o 2
zhe~dc:-s-on reccod will be utzached to gnd made 3 pac:z o the Jdviiiiag
Jermic Taese drilling permics will be Issued 5v the 30¢ Desuls late
Dirzczor 2o¢ Mineral Resources
Plazse call this office (303) 447-4115, 1f vcu have quescicns o7 Cuilihents.
cu 0T vour continuing interest ia the munagement of our Teler s

P S
LAl L0sUle
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Findioyg ol o signilicant lapact

Proposal to Drill Three Temperature Gradlent
Holes i{n Newberry Flank Unit

[he Deschulzs Resource Area, Prineville Districe, Bureau of Laad Managea2qt,

and the 737z Roex Ranger District, Deschutes Naclonal Forest have analyzed 3

proposal > drill chree (3) 4,000 root tempecdatur2 gradiencr nolas oa cne Forc

Rock Raage2T Discoice. »

Th2 pc ive, sit2 specific lease scipulations, spzctal

sTiaul s use under boch alceranacives, aud tnae eavirssnmencial

;oa;g; d ed in Eavicouwmencal Assesswmeat No. OR-050-3-19,

Operazises :ad f{3pdacts under a geotneraal lease wece greviously coasidered f(a

dé:;L_ iz 3@ Nez Competitive Geotherwal Leasing Eavirvameaocsl Assessaeac
2pacad 3y fde siaif of Che Deschut2s Naclonal Focest wich cooperacica by the

vIde}
r*n
<

The oroc
$0ecizl <o
Che fugzes =nvisoomanc.

L. Surizc2 lmpacos of teaperacur2 gradlent hole drilling 4ce cemperary ia
azzuz2 32d Total suriage restoracion can be accomplisnad.

2.

3. duzing the pasz caa vesiss oa
e nol2s cedssuce as Ihal e
¢ {0 protal the siner

4. 2iuliaa Lakes would aoc be atffsccad by the type of propased

3. No activicy will raka place withia the XNURA Or the Cracer ar23.
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Determinaiidn

On the basis of the information contatned Ln the EA, and all other informatloan
available 0o me as summacrized above, it i{s auy determinatioun that whea the
special stipulations are {ncluded, the proposed actlon does not coastitute a
ma jor Federal actlon affecting the quality of the human eavironment.

Therefore an Environmental Impact Statement is unnecessdary aad will aot be
preparced.

- WU W ¥ ey T

Approved: / . ;
Gerald £. Magnusou \\) Dace

Discoict Manager

Priageviltle Disccice
BLM, USDI

1 coacur: : G\,




bECIs{OoN RECORD

Regarding 4 proposal by GEO Operator Corporation to drill tewperature gradient
wells in th2 Newberry Flank Untict.

I have cac2iully reviewed the USFS Noncompetitive Geothneraal Leasing EA, the
Eaviconmeatil Assessment OR-050-5-19, and the Fiading of No Sigaiflecant '
lmpact, 45 tn2y relate Lo the proposed dcilling activicies withia the Newberrcy
Filank Uaiz 9a the Tors Rock Raagzr: Discroico of the Deschuces Naclonal Forcesc.

to implenenr tine prferced alternative and thereby appcove the
civa aad cecommend is3udace of the thcee r2quesced drill

ies e use of cthe 5pecilal Ledase Stipulacions
aad che special coadltions snown va the

roval o GEZQ Qparzator

This decisiia will be imglamenzad oy a lecier of app
Cornoracion 2ad by Lssusac2 of The Caguescted drill pecaics by the Deguty 3fats
Diceccoor 2ot Mineral Resouzszes, BLM Oregon State Office.

Dace
I concur
-~ ’ i 7/ 7
i // s e ) . ) . /'
. ; N, S —_— ya
S ) T 7 2e e s
X R T A L P iy U § . PR )
. R “ e i C4
David Monii Daza

Facastc Jjupeivisoc
Descnunas Nazilonal Toces

]
.5, Tarast Secwica, U30A
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15.

Hodrogzn Sulphide Detectors

A strateglcally placed and properly functlon(ng hydrogen sulphtde
(H2S) iadicator and alarm system shall be emplaced at the drill
site. This amust faclude: 3) At least two H2S detecrtors with auldlo
and visual alacrns set no higher thaa 20 ppa and pceferably ac 10
ppau; b) At least one windsock type streamer prominently aad
stratezically placed to display wiand direccion.
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b wh2n drilling wichout cne cz2zura of drilliag flald o che
3222302, The snscadllized Hocsom Role femsecictucs (3u7T) snall
52 ca2corcied it g atatauww of WO 2z, (JCay {ncsrrals.  Should
the 3T reacn L23 deygraas § {31 dagra2ag C) and lacars 173
dzzr223 T (7Y degress U}, the cegcacding faczcvals shall be
dzcr2a3ed o 30 £z, (Limd and 30 f£T. (Fm) czspectively,
(A2Zual reguirced lac2c0vils aavy Be sligucocly shoccar oo loager,

c. ing f2wperiturz2 i3
snali 3cap

(LY Zquilpped with aud coollag egquipamzac o maiaczia che

razurny {lowiine Temperiature af or deiow L73 degrees § (79
dezze2s J). LT agoroved 3y Ihe Autnoclzed Ocitcer,
doiliing pav Tien de C2asumed;

0 ichocized Jollcar as o che ad2gquacy of
2quizmens and supelliay oo <ungzal ths
czasuta and 1Doapucoved, doiliiag may De

() 5 an obsersation nole by wamenting sca2l

IoCal denIn ©0 sucljace; oc
) v olwmencing frtom fotal depth £ suriasce.
d 109 vl degrazx o
LUl TQtulu af

4TpToved DY oIne Autnociled Driices e hole aav e

2
L2 an adequace sapplv of cotd wacer co pump dowahol2 co
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creveat thashiiag s onviatatoed on-site. Foe A el W8 oy
<ill be deteramined aduriag drilling, vhen the water losses are
better known. At a minitmum, 2000 gallons of cold water, and

aeans to replenish this supply must be wmaintained on site.

e. digh/low mud plet level indlcators will not be required (f wud
pits can be visually monltored by driller during drilling
operdtions. Destlters 1ad desanders ace not requlired.

Wizaesslay BOPEZ Tescling and Cemeating Jobs

12 Aozfhecized Ofcdlear, oc his/hner Jdesignated representative, shall
: : to <itness all BOPE pressure tests, and

24 hour aovtice will be given prior co

pcessure testiangz. Contact caa be made as

a. Trcoughioul the duratlon of deilling operacions, drilling
220073 CO the Authoctized Ofiieec shall be aade oa Monday,
sednesdav, and Friday mocaings befioce 9:00 AM. The ce2porcs
saguid La

o

lude botzom hol=2 depch, aad signiiicanl tempecatures

i .g. i aad ouc-ilow teaperactures, the lasc

mperacture, LI drilling wichout recuras, the lasc
tikzn aand aav significaag geaneval

5 0oC unusaal 2acouncacs They will be

i3 Davis Lla ctue BLM, Priaevills Discrice

20 for phtune aumders) or L

5. informacion submiccad chat s to be held proprlecacy
uld be cieacly wocad or ladbeled. [ the Aucnorized Otfticer
concurs, all such lafurmacioa snall be kept prupcietacy
sczocding o 43 CFR Ylch .o,
o AL SOCTS A oaplezion of drilliag aca to bde submiccad

T
toc tor Miaz2ral Resources, P.0.

208. Duplicate copies of
cature and other downhole sur

gv, depchs Of aay waters encouaceced

avle location, s:all be submictad to the Autnorizad
4 o the Oregon Deqt. of Geology and Hineral
“ithia 30 4..5 oL reachlag total depch. Sudsejueat
g5 dc¢e due 30 days aftec logs ace run. [he
iSandonmeac cepoct 13 due 30 days after abandonmeac.

c2p00czs and logs, lichqgl

'




d. Tne completton/abandosament report shall concaln a cepy of the
iyproved Geotheraal Oratling Peratt; and the (oilowiag
inforastion tor the hale Jdrilted:

1. A final hole deslgnacion and location;

2. A drlller's log ocr well history that notes the depths to
the water table and other watec aquifers, and to any
other mineral depusits (salt, coal, etc.) encounterced;

3. The method of coamplecion, Including cemencing, and cast
oc tubling ugsed wlich wellhead components. The couwplatioa
method way be praseated by eaglneaciag draviags;

3. Complete derails of thne abdandonmeat peoceducas,
ticulties oc unuseal
Jould be helpfal ia

!
acioas or prafectica i

'
1
i

U,

nased olaa of crersicians
and/or doiiling pecniz wizh r2specs 23 2gocoved voecalilzas,
aposoved <Casing, c2meac, 3UPI, and otner eguigmend, nall e
sudaitted o The Auchorizad Jificer foc agoroval. adeduaze iteaid
tlae stould De given 3¢ That speritiouns 240 C250M@e G5 5200 43
gsssidlie. )
for op2rativnal matiers and {a case of 2mecz2acy, 2iill ihe
follewing designazed c2pczseancicive ta the ooder Lisiad:



Denals Davis, Inspecror
Zead

Deanis Slmontacchi, [nspector
Likeview

Gerall E. Magnuson
gistrice Munager, Prineville

Q
[
[}
3
[

P
i

tao4)
YR TN
o a3 (L

20 tocr Mineral

<o
= .
"

Day (5U3) 447-%1159
MNlabho (5035 3a2- 3444

Day (503) Ga7-2177
Night (503) 947-2355%

Day (503) 447-4115
Night (503) 447-3022

Bay (503 231-6812
Night (503) 654-S166

LY
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United States Department of the Interor

BURFEAU OF LAND MANAGEMEN

OREGON STATE OFFICEH
PO Rox 2965 (325 N E Multaomah Street)
Portland. Oregon 97208

July 31, 1985

Michael J. Cale »
Senior zZavironmental Coordinator
GEO Operaior Corporation

2300 Counzv Center Dr. Suite 250

Santa =o3z, CA 95401 S

Uy
).
fu
jot]
G
[uh}
I8

W@

4]

P
l

; -
LN
zporaved
cl2 -1 iz
£ comglaticn of
rogsctive racul
s Nazional For= T
Jragen Jecariment oL Zaclogy oand Mineral
2g drilling, zo avcid dusiizasion and 22 2azs
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Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE ,
+ VICTOR ATivEN 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

o

July 8, 1985 Y,

Mic . Cate
Gz or Cordoration
230 v Centar Or., Suite 250
San 2, CA 95401
Dear Migzes
Snclgsed 2re GZ0 Operator's permits, e
driiiinc of geothermal wells,
ancé V-2, in leschutas County.
ov the Stzte Gaclocist arz2 con
Plezsz c2il the Prineville office of the Bureau of Land Management
(503-147-2113) to arrange for inspection of the blow-out prevention
ecuismens
In zddizion, i7 any trees are removed, the sites will need o be
renianied upon abandonment of the wells.
[ e czn De o7 assistance, let us know.
Sincarely,
A o
Slltreis T S Sl i
Dennis L. Olmstaad
Petroleum Engineer
OLZ:ak

Tncliosurs

Attachment "5"
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6/83

Permit Ko, 11Y
API No. -36-017-90014

STATE OF QRLGON
DEPARTMINT OF GEOLOGY AND HIKERAL INRDUSTIRILS

1005 State Office Building

Portland, Oregon 97201

APPLICATION FOR PERMIT 70 DRILL A GEOTHERMAL WELL :
(To be accompanied v 2 $100.00 permit fee for new wells only and a surety bond conditioned as provided by law.)

DATE 5-1-35

In compliance with mles and regulations pursuant to ORS 522 (Chapter 552 OL 1975) application s hereby made

for permit ta drili o jecthermal well:

GEQ Operator Corp.

for GEO-Newberry Crater, Inc..

{company or operator)

5 N-30 s of sec. 24 ,

(Tease]Newberry Flank

1. 208 , R. 12E W.B.4H.

Field,

Counzy.

2100" north and 500

Syruey Zoorzindlas

east of the southéﬁst corner of

Section 24.

IlavaTion 3F arsunzoiicve saa lavel s S750' (GR)  feer. All depth meisuraments arz takan from tap
a7 , which is above jground.
Lscsez GzO-MewZzory Cratzsr Inc./GEQ Operator Corporation SIVED anll-
e s 4. L R
sgdracs 343 MidiiaTield Road, Suite 200, Menlo Park, CA 94025 .
o .. 71383
Lagsar Desarzzeni of the Iniarior. Bureay of lapnd Management MAY
- 1o . . . : olcL3qaY
sacrecs 325 NE Muiznomen St., Portiand, Oredon 97208 LS

43 sresose o ouss th2 oilowiag stirings 37 casing and to land or cament them as hersin {ndicazed:
h I T
P oSiza a7 Size =7 weight in pounds | | New or Landad or czmencad !
. hoiz zasing per foct : Grads and type | second hand Oepth No. sacks :Izamen:t !
TS an B .o : T4 ' C ur' c~—
3 5/8" 84T 7.73 A-120 : NEW drm' 25 CU F7.
; T T i Y g2 : i SUY’T L e
RS R R 5.4z . J-55 NEW ,mm,‘? 4% CY FT.
| | : Carme~t
! ! N
. q.\«lxx . . N 3 -~ I o T e T T .
Srosgsed Gecoth Ly Objectives Obtammg core samples,/Tzmperznurs

ADorsvas ity 3 . 19 85
2xcant 23 Cgricws:

Tne lanuary 1524 stipulations
ancroved v ne State Ceologist
irs candicicns of this permit.

JEFARIMENT OF 5220367 8 “.WLQAL [NDUSTRIES
Day Ll o~ L dea K
bl

er-gieum tngiheer

NQTE: This permit exoires 180 days from date of {ssue.
[ssuance of this permit ts not a finding of comoliance with the Statew'de

fn which the drilling takes place.

GEO Ooeratop\Coroopa ion

ior Environment::
tien oordinaior

arding well zo:

Send communications

Name Michael J. Cale

Address2300 County Center Drive Suite 250
CA 95401

Santa Rosa,

Land use approval must be obtained from the county ar 2ity

Planning Gaals 3r the acknowledged comprehensive plan.



January 1984

STIPULATIONS WHICH APPLY TO GEOTHERMAL ORILLING PERMITS

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

2. If redrilling, deepening, altering of casing, testing or plugging
is planned, notice must be given to the Department on Form 5,
"Miscellaneous Notices and Reports on Geothermal Wells." Aporoval or
disapproval can be given by phone but work approvsd in this way must
still be proposed in writing by the operator.

3. Well amﬂary (Form 8), well history, repres fativa driil sampies and
copies of borehole surveys must be sutwmiited to ine fegariment within
60 days after completion, abandonment, or suspension. Thesa recards
will be kept confidential for a four-veir period from dazs of compiation,
abandonment, or suspension.

4. In the 2vent of an emergency or oSiow-cui, & Desarzment racresantative

should te contacted as soon as 20ssinis:
Dennis L. Olmstead - Petroleum tncinser (Z00) 229-38R¢ offica
' {S0Z) Z31-3835 home
William L. King - Petroleum Geoiovgist (703) 229-33380 offics
{(203) A44-9331 home
Donald A. Hull - Stats Geaicgizt giTica
nome

John 0. Seaulieu - Deputy Statz zZs0iogisg ofiice

nome

5. Permission must be obDtained from zne 2 DenarTiment of Eavironmental
Quality {DEQ) for any extraordinary sifsite dispesal of driliing mud
or wast2s or any other emergency ohat could irfeci adioining properiies.

6. No fluid shall be discnarged uniess 1 germit nas Deen issued by the
State DEQ.

7. Notica is to be given to i&n
Prior to construction of
NN Y

’—Q"‘”‘*”_L‘C‘—’“\‘u ':3“ =3 .}.:'“-‘—-—‘ -t

a

b

C.

d. Pr.or to pu.llnu Casi

e. Pricr to deviating a wefi
f [n the event of fire, spiii

8. Unless the surface owner wants tne iriiling pad o 2e
is to be restorad to 1S near ariging condifion s
including revegetation using nanive soecies.
can be obtained by calling zhe Depar-ment orf Fi
(503) 229-567°9

9. This permit does net inciuce land-use wpproaval. A separ,
should be obtained from zhe county or <ity in which &
takes piace.

ers, the site

Mmixture

(ST

it2 aperaval
the sdriiling

10. The State Geologist or his renrasenticive may 2nter the site at any time
to make inspections and/ar witness wors Jone.

11. Release of the bond will be ?”‘“13“ Totiowing aroper piugaing of the
hole, restaration of the «driii sice. and Fiiing o9f rhe required records.



Conditlons ul Approval tor Geotherwal vetlling

Permit No. DAR-%IJ-85-10lB-uul
No .
GEU Operatur Cotp.

Fedecal Leasa 0O 12442 (T. 22 N., R. 12 E., Sec. 25)
Deschutes Nattonal Forest

Welil

N-1

Deschutes County, Oregon

General

Al ™
g2
¢

[

‘3 foc deterainlng stratigraphy, a temperature gradlent and
Lolafocmation, or other {aforaatioa approved by the Authocized
I ©3nnol be used o prodace or flow test geothecmal resoucces.

ed by tie Auchocized Qfffcers, Deputy State
0 )

cIoT s/Oistrics Manizer or thelr designated
prasenzizive, the lesse2 operatoc shall comply vwith the folluwing
Almaa 2uif2mends {(waiv2735 miv be gzraaced by the Authorized Oiclces
eneval 182 lesse2/0perdIor cdaa d=2aeasicite o a sle2 oc projecr
ecicic Tasls that secme aleetnative meznod will saclsfy cne faterest to
otect Lilz2, properiy and tie 2aviroazénl.)

aii oz2racions aust be conducc2d ta acescdaace wich:

i. T2ras and ‘JnstEJnS acted {a the appraval leccec

’ + . .o .
lated AN T L SEIroc the Piaa of Zxsloracton.
5. Scecial Le2ase Stlpulacioas.

3-0N8-0U0L wich actached
oved deilling program wich atll

3
condizions, GRO ocders and anor
v 223 {Sundry Notices) snall be retalned

ks
r

progran

from the approved Plaa of I L
2 or hisvher

< n
1poruvad la advanc2 by ghae Aucaccized OrfEH

. fne Aulnocizad Oidlcer shali be conzacted prior Lo actudal encry
caz> thne laad. Conmciact snall be zade as aoted tn fcem 20 below.
Surfaca Proceciion Reguirements
5. 3 Operutec <ill r2amove Zne ainlaua amounc of vegaratlive cover
2225530y {90 sale odgerativons aad as dicected by the

gnated cepre2sencative.

]

Attachment "F"
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1s.

Hydicge: Sulphide Detectars

A strateglcally placed and properly functloning hydrogea sulphide
(#25) iadfcator and alarm system shall be emplaced at the drill

slte.

This must {nclude: a) At least two H2S detectors wlith audlo

and visual alarms set no higher than 20 ppmo and prefecrably ac 10

ppm,
stra

b) At least one windsock type streuamer prominently and

cegically placed to display wiad dlrection.

Temperizute Moaledring and Mud Requicements

a.

]

Surtag detlliag operatlons, {nlet and outlat teamperatuces
5231l be tecocrded elcther- hourly oc at 30 fr. (9Y) fatervals.

Wwnea drilling without the return of drilltiag fluld to che
suriace, the unstabillzed boctom hole ceamperaturzs (3HT) shall
32 tecocded 31t a ataimum of VU ft. (3Cm) f{acervals. Sthould
c22 3HT reach 125 degrees F (52 degrees C) aad lazz2r 175
225 F (79 degrees C), the recordiag ftatervals shall be
d2zressed to 50 {c. (L3am) and 30 fc. (9%m) cespectlvely.
sotual regquired inctecvals may be slightly shogcas or loagec,

\

3 colacide with core runs.)

75 dezrea F (79 degree &) cire
i while droilling, fucther dcil

izzzdiacely and the hole will be 2izher:

(1) Equipped vith mud coouling equipment to maiac

{ataia the
retura flowline cemperature at or below L73 degreas F (79
dezress C). [f approved by the Authorizad Officer

drilliag may then be resumed;

(2) Reviewed bv the Authorized Otiicer as to the adzaquacy of
on-site drilling egquipmeat and supplias to contzol tha
tempceracture aad pressure and L€ appcoved, dcoiiling may be
ra2suned .

~~
(ow)

Completed as an observatioa hol2 by cemencting steel
tuolayg from total depch to suriace; oc

{3) Abandoned by cementlag from tocal depth to surface.

[Z a2 212 degree F (LU0 deygree C) BHT (3 reached while drillting
without return of drilling flulds to the surface, the lessce
snall lmmedlacely scop Jdrilliang and the hole wtll then be
either compleced as a c(3), abaadoned a3 tan ¢(4), oc (¢
appcoved by the Auchoclzed Offlcer the hol2 mav be deepended
L2 an adequate supply of cold water to pump downhole to
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d. T completlon/abandanment report shall contain a copy of

the
ioprovced Geatheraal Grilting Permlt; asd toe tolluving
caformation 1or the hole drilled:
l. A final hole designation and locatlon;
2. A driller's log or well history that notes the depths to

the water table and other water aqufifers, and to any
other mineral deposits (salt, coal, etc.) eacountered;

3. The method of completion, Including cementing, and casing
or tublng used vwlch wellhead components. The completion
method may be presented by esangineerling dravings;

5. Coamplete details of the abandonment procedures;

3. Any {aformation on dellling difficulclies or unusual
circumszanceas encountered with would be halatful {a
assucling futur2 satfety of operations ocr protection of zhe
eavirvoament {a the area concaraned; and

3. All camperature data and ocher logs or surveys rua for
tne hole surveyed, {f not prevously subalcced {a writiayg.

Piluziing and Abaadoameac

[he i:emhole adbandonment program must be desizned and ilmplamenca:d
£ prai2ac 2rzonal mfgration of flutds. IZ no losc cifculacion
a focaatlion pressures or water entry problems scaz
evidesz, flanal abandonment may be done by eltner plazing a 30
(13@) cement plug accoss cthe shoe of the caslng aad plugziag cne
heiz with cement tfrom 1O ft¢. (3m) to the surface ocr fa such other

aanae: as s approved by the Authoclzed Officer.

o7 ac ad

tc.

Modifications {a Plan of Operations/Drilling Peralt

podiiicacions {n the proposed plan of opecazivas
iag perailt wich respect to approved ovperations,

sing, cement, BOPE, and other equioment, snall be

o the Authorized Officer for approval. Adequate lead
tiae s320uld be glven so that operatlons can resume 43 scca as

w?

For operatioaal macttecs and tn case of emergeacy,
folloving destgnaced represeacacive (a the order 1

o

L the

ca
{sze2d:
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Dennis Davis, Inspector

end

s

Dennis.SimonLacchi, Inspector
Lakeview

Gerald E. Magnuson
dlstrict Manager, Prineville

Pat Geehan
Jeputy Stata Ditector for Mineral
12

sources, Porcland

Day (503) 447-4115
Night (503) 382-3440

Day (503) 947-2177
Night (503) 947-2355

Day (503) 447-4115
Night (503) 447-3022

Cay (503 231-6812
Nighe (303) 634-5166



