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PROJECT SUMMARY _

Thermal Power Company, under a Cooperative Agreement dated 30 September
1985 with the U. S. Department of Energy - ldaho Operations Office, will drill
and core the Clackamas 5000-Foot Thermal Gradient Hole during June and July
1986. Thermal will select all subcontractors, upon the completion of evaluations
now in progress, to accomplish this Hole and its related |mpor‘fc1nt Data
Collection Program in accordance with a Statement of Work included m both the
Cooperative Agreement and this Project Management Plan.

- Approximately 12 Thermol professional employees will be involved in the
" planning, prosecution. and management of the work tasks, subcontractors and
. data collection for timely delivery to DOE. Milestone achievemenfs, mutually
-determined by Thermal and DOE, will control payment of a maximum 50% DOE
share of authorized costs, not to exceed $240,000. Thermal will provide a
12-month borehole access period to DOE following the expected August 1986
completion of the Thermal Gradient Hole. Thermal will provide its Final
Technical Report to DOE before termination of the Cooperative Agreement on
- 30 September 1987. Thermal may elect to retain the Thermal Gradient Hole at
. its sole cost, risk and Iegol responsibility rather than to abandon it and restore
the drillsite as oIIowed in the Cooperative Agreement.
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Project Management Plan
Clackamas 5000-F oot Thermal Gradient Hole

The Cooperative Agreement, effective as of 30 September 1985, between
Thermal Power Company and U. S. Department of Energy - ldaho Operations
Office (see Appendix 1), requires an approved Project Management Plan by 30
October 1985. Thermal Power Company has formulated this PrOjeC‘l' -‘Manage-
ment Plan based on the important Statement of Work mcluded in the Coopera-
tive Agreement (see Appendix 2).

- Six major, sequential work sectors for Thermal are evident in this Project as
follows:

. Plan, permit and environmental approvals required of DOE, BLM,
USFS, Oregon State and Marion County authorities.

2.  Evaluate and select subcontractors for drilling-coring, geophysical
Iogglng and wellsite data collection.

3. Dnlllng -coring the 5000-foot Thermal Gradient Hole within time and
cost estimates. .

4, Data collection, n‘s quall'ry control and early delivery to DOE - Idaho
Falls.

5. Providing the [2-month Hole access period to DOE.

6.  Submitting cost aécounﬁng, supported by subcontractor invoices for
progress payments in accordance with the Payment Milestone
Schedule.

7.  Submit Final Technical Report, abandon Hole and restore drillsite if
elected, and terminate Cooperative Agreement at the end of its
24-month term.

The foregoing sequential work sectors are presented in the following table of
Activity Milestones and Work Tasks. The Work Tasks are also illustrated on the
succeeding Project Schedule Timeline which additionally shows the key Thermal
personnel accountable for each Work Task.




Term Month .
Time Activity Milestones and Work Tasks

0 A. MILESTONE: Cooperative Agreement Executed on 9/ 30/85
I Prepare and submit multiple Plans, Reports, Permits:
| Plan of Exploration (POE) to BLM and USFS
Project Management and Drilling Pldns to DOE
Environmental Evaluation (EE) Support to BLM and DOE
Geothermal Drilling Permit (GDP) to BLM

2. Conduct Subcontractor Evaluations

End 4 B. MILESTONE: POE, GDP and EE Approved by |/30/86
A 3. . Project Institutional Data Collection Plans to DOE

4, Make Subcontractor Selections and initial contract negotiations

End6é  C. MILESTONE: Drilling & Geophysical Subcontracts Signed by 3/31/86
5. Integrdte Subébntraétors and logistics with Project Drilling Plan’
6. Prepare drillsite and water supply; move-in drilling rig

7. Execute Drilling and Data Collection Plans in June-July

End I~ D, MILESTONE: Complete Thermal Gradient Hole ot 5000-feet by 8/31/86

8. Open and maintain borehole and drillsite for DOE .12-month acceés
. period

9. Review-confirm full compliance; costs and payments

End 23 E. MILESTONE: Close DOE Access Period by 8/30/87

10. If TPC elects, abandon the Thermal Gradient Hole and fully restore
the drillsite to its original condition. Alternatively, TPC may elect
to preserve the hole and drillsite at its sole cost, risk and legal
responsibility.

End 24 F. MILESTONE: »Te'rmina're Cooperafive Agreement on 9/30/87
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| Thermal Powef Company Personnel:

Project Assignments.

The Geothermal Exploration staff, located in Thermal s Santa Rosa, California office,
(707/576-7022) will lead the twelve person group that will accomplish this PrOJec'r.

The key persons are:

W. L. D'Olier, Vice President - Geo’rhermal Exploration

Joe lovenitti, Senior Geologxst

Royce Bowden, Geothermal Drilling Supervisor

D'Olier as Project Manager is the accountable person for the completion of all work

under this Cooperative Agreement.

The following Work Task assignments are made for this Project.

Work Task
Leases

Plans, Permits
Environmental

Subcontractor
Selection

Contracts

Drillsite Preparation

Thermal
Gradient Hole
Drill-Core-Log
Cost Accounting
DOE Access
Final Report

Termination

Persons Responsible

Wood, Kumin

D'Olier, lovenitti, Wood

Tobias, Wood

Drilling/Coring

Scott, D'Olier
lovenitti, Bowden
lovenitti, D'Olier

D'Olier, Kumin

Data Objectives

D'Olier D'Olier
Bowden lovenitti
Sutherland Lee
Lee
D'Olier - D'Olier
Kumin Kumin

- Walker “Walker
Bowden
lovenitti
D'Olier lovenitti
Bowden Hebein

Goyal

Wellsite Geologists



Mamgemg\t Tedmlques

The Project Manager will establish a comprehensive understanding of the Project
objectives and its integrated, sequential Work Tasks with the Thermal Power Cornpany
personnel group assigned. Each Work Task has an experienced lead person assigned to
it and they are teamed with support persons to ensure its- careful preparation and
execution. A constant use and upgrading of the Project Schedule Guideline will guide
the work inputs. At the achievement of each Activity Milestone (Events A thru E), the
Thermal personnel group will meet to review work quality, problems, updated
schedules and any Project modifications that may be required. The Project Manager
and key employees will review and summarize Project progress both monthly and
quarterly. A long practiced. teamwork and a high level of internal, informal
communications will allow the Thermal personnel to effectively prosecute all Work
Tasks as required by the Project Schedule Guideline and the Statement of Work. A
current Table of Organization for Thermol Power Company is mcluded as Appendix 4
of this Plan.

 Subcontractor Selecﬁbn Process

The Thermal Power Compony geothermal operations experience underscores the great
importance of first class subcontractor participants in executing drilling programs and
related field work for coherent results and success to be achieved.

For the Drilling and Geophysical Logging subcontractors, we will:

l. Interview managers and key persons to obtain measures of each firm's com-
petence and geothermal specific experience. We will cross check these findings
with other client geothermal operators, if possible. We are evaluating Boyles
Bros., Tonto, Longyear and Jannsen as qualified Drilling Subcontractors. BPB
Instruments, Inc., Colorado Well Logging, Inc., Georand, and Southwest Surveys
are being evaluated as potential Geophysical LLogging Subcontractors. -

2. We are looking at the specific rigs and borehole logging équ]pmenf proposed to
be used. We will attempt to additionally examine these critical l’rems in on-site:
worklng modes.

3. The critical Project requirements will be examined with the most qualified
candidates to select the best equipment and technical procedures at acceptable
costs.

4.  First Quarter 1986 cost estimates will be solicited for the basic work programs
for further qualification of expected performance and cost values. This will not -
be worked as a competitive bnddmg for the lowest cost selechon basis.

5.  Selection of a final subcontractor will be based on TPC combined consndero’non ‘
of equipment, personnel, relevant experlence and reasonable costs.




Project Cost Accounting mdDOE Progress Pay_m‘ents

Thermal Power Company will submit invoices in accordance with Articles IV and V of
the Schedules Articles attached to the Cooperative Agreement. The following table
~ shows the Progress Payment Milestones and the DOE payable limits. o :

o . Maximum Cumulative Probable
Progress Payment Milestones Amount Payable by DOE - Date

. Drilling and Hole Completed - $170,000 - 8/30/86

-2, Logsand Fluid Data
Submitted to DOE _ $202,500 9/30/86

3. Remainder of Data and Final ‘ ‘
Report Submitted to DOE ‘ $215,000 8/30/87

4.  Abandonment and Site
Restoration Completed:

Total Maximum Payable by DOE $240,000> 9/30/87

These Progress Payment Milestones are also shown on the Project Schedule Timeline
with the symbo! "$". An additional, detailed Summary of Cost, Schedule and
Deliverability is included as Appendix 3 of this Project Management Plan as a
subordinate reference.

i
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2.0

Cooperative Agreement No. DE-FCO7-851D12614
Appendix A, Page 1 of 9

TPC
Statement of Work

Introduction

The Cascade volcanic region has long been suspected to conta1n '
considerable geothermal potential, as evidenced by recent volcanism and
other thermal,expressions. ‘There are few known surface manifestations
of geothermal energy in spite of the obvious occurrence of heat
sources. One possible explanation is that the downward percolation of
the extensive regional cold ground water system suppresses surface
evidence of underlying hydrothermal systems. However, there have been
few wells drilled in the Cascades region to a sufficient depth to
properly evaluate the temperature and hydrological conditions beneath
the cold water zone. There is a great need for characterization
identification of the deeper hydrothermal regime in order to more
conclusively define the geothermal potential of the Cascades volcanic
environment. _

DOE's primary objectives for this cost-shared drilling project are to
obtain and release to the public subsurface information to include but
not limited to the following:

0 rock samples (core and/or drill chips),

0 equilibrium temperature profiles,

0  uncontaminated fluid samples,

0 evidence for the existence and depth of potentially producible
. aquifers,

.0 geophysical well logs, and

0 information on drilling conditions and problems in the Cascades :

enviroment.
Scope

1. The Participant will drill a thermal gradient hole to an

approximate target total aepth of 5000 feet in Section 28, T8S,
RBE Willamette Meridian, Marion County, Oregon. This primary task
will be accomplished by 24 hours per day continuous work to
achieve its completion in an estimated 60 days of rig operations.

2. The Participant will collect all required data both during and
subsequent to drilling the thermal gradient hole.

3. The Participant ‘will provide all data and information gathered
~under this Project to DOE.

4. The Participant will obtain all permits and approvals required by
government regulatory agencies for the performance of this Project.

5. The Participant will perform anl Project work in compliance with
federal, state and local laws, rules and regulations and agency
_orders and guidelines.



Cooperative Agreement No. DE-FC07-851D12614
Appendix A, Page 2 of 9

1

3.0 Applicable 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 guidelines.

Technical Tasks-

. A.

4.1 Project Management

The Participant will prepare and obtain DOE approval of a
Project Management Plan within 30 days after award of this
agreement. The plan will include a work breakdown structure
and a list 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 the period for performance of each subtask and

identifies principal milestones and decision points for
each. This plan will also designate an individual or
individuals who will act as principal) points of contact with
DOE on behalf of the Participant.

The Participant will submit and obtain DOE approval of a
Project Institutional Plan prior to initiation of site
preparation.. The plan will identify items required by
governmental regulatory agencies for the performance of this
work, the agency whose requirement the item fulfills, and the
actual or projected submittal and agency approval dates. The
plan will also discuss any legal, social, or institutional
problems anticipated during performance of the project and
planned solutions.

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

1. Surface and subsurface conditions anticipated to be
encountered during drilling, -including configuration of -
the resource. '

2. Site access.

3.  Site preparation.

‘4. Hole design including hole size, casing size, cementing,

etc.
5. Rig and equipment specifications.

6. Well-containment during and after drilling including
applicable regulatory requirements).

7. Drilling fluids and disposal method.
- 12-



Cooperative Agreement No. DE-FCO7-851D12614
» Appendix A, Page 3 of 9
8. Hole cbmpletion.
9. Plugging and abandonment,
10. Site restokation.

n. Anticipated hole problems, if any, and proposed
solutions.

12. Health, safety and environmental considerations.
13. Site facilities, if any.

14. Drilling schedule.including major activities and
estimated duration,.

15. On-site supervision to be used during drilling,
- including drilling supervisor(s) and geologist(s).

The Participant will prepére and obtain DOE approval of a
Project Data Collection Plan prior to drilling. This plan
will address data collection both during drilling and after

~drilling. The plan will identify 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 Part1c1pant plans to collect each type of data, 1nc1ud1ng .
type of instrument and planned calibration, where
appropriate. The plan will specifically 1dent1fy all logs
and samples of rock and fluid that are to be collectea.

The Participant will conduct subcontractor evaluations,
select subcontractors and complete contract negotiations with
selected subcontractors.

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

~disclosure of any project problem areas to DOE is required,
so that timely corrective action may be taken with DOE

technical support, if necessary.

Deliverables: Approved Project Management Plan, Project
Institutional Plan, Project Drilling Plans and Project Data
Collection Plan. -

4.2 ‘Permitting and Environmental Reporting

A.

The Participant will prepare, submit and obtain approval of
any documentation required by governmental regulatory ‘
agencies for the performance of this work, including a -
geothermal exploration permit and a plan of operations. A
copy of all documentation provided to any governmental agency
and pertinent to this project shall be provided to DOE.

-13-



Cooperative Agreement No. DE-FC07-851D12614
Appendlx A, Page 4 of 9.

An approved environmental document is required for this
project prior to any ground disturbance. It 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 requirements, If DOE determines that a separate
Environmental Evaluation Report is required prior to any
ground disruptive activity, DOE will notify the Participant
in writing. In that event, the Participant will prepare the

- Environmental Evaluation Report in accordance with DOE

Environmental guidelines. If a DOE Environmental Assessment
is required, the Part1c1pant will provide information to DOE
as required for DOE's preparat1on of the Environmental
Assessment.

If DOE determines that an Environmental Assessment is
required, DOE will notify TPC in writing. Upon such ‘
notification, TPC will provide information to DOE.as required
for DOE's preparat1on of the Environmental Assessment.

Deliverables: Approved environmental document and regulatory
dqcumentation. ) :

4.3 Drilling

A.

4.4 Data

The Participanf will confirm logistics, services and vendors
with requirements outlined in the approved Project Drilling
Plan, a

The Participant will prepare drill site, access and water
supply and move in drilling rig in accordance with approved
Project Dr1111ng Plan.

The Part1c1pant will drill a thermal gradient hole to 15000
feet TD in accordance with the approved Project Drilling
Plan. The Participant shall report on drilling status daily
to the designated DOE representative, so that discussions
concerning the dr1]]1ng operatlon can be made in a t1me]y
manner.

Collection

Al

The Participant will collect the following data as a minimum-

- in accordance with the approved Project Data Collection

Plan. These data shall be provided to DOE by the Participant
as soon as acqu1red :

Rock Sampling - The drilling of the hole is designed such
that a continuous core from bedrock to total depth will be
obtained. It is anticipated that a 2.50" core will be
recovered from the drilling of HQ (3.85" 0D) size hole., 'If
it is necessary to reduce to NQ (3.03") hole size, a 1.88"
core will then be retrieved. Drill cutt1ngs will also be

-4 -




Cooperative Agreement No. DE-FC07-851D12614
Appendix A, Page 5 of 9

obtained from at least the upper 500 feet of the hole. The
Participant's drill site geologist will provide data
collection and on-site handling of samples. DOE will provide
procedures for identification and splitting of core and
cuttings and will coordinate disposition and storage of the
samples with the Participant. :

" Fluid Sampling - Daily measurements of the hydraulic head
(natural water level in the hole) will be obtained as allowed
during the drilling operation. Llost circulation data will be
collected. If artesian flow is encountered and the issued
drilling permit allows the performance of a flow test, a
short-term test will be conducted at total depth to obtain
samples of the formation water and wellhead ‘temperature and
pressure. Drilling fluid samples will be collected as per
SCAP. The drill site geologist will maintain a log of the
daily water level and lost circulation data. If no artesian
flow is encountered, the Participant will still endeavor to
collect samples of uncontaminated aquifer fluids at locations
in the hole at which fluid production would be anticipated on
the basis of lost circulation, indications of fracturing in
the core or chips, geophysical well logs or other standard

-indicators. 'Potential methods for collection of these
samples include swabbing, ‘bailing, air lift, drill stem tests
and pumping. The Participant will examine these and/or other
fluid sampling techniques and address collection of these
samples in the Project Data Collection Plan,

- Geophysical Borehole Logging - The complete suite of
geophysical borehole Togs 1dentified in the SCAP
(temperature, caliper, resistivity, self-potential, sonic
velocity and density logs) along with natural gamma, will be
run in the wellbore not more than three separate times. The
three logging runs would correlate with the running of the
surface casing at 3000' (if needed and a total depth

(5000'). The open-hole logs (SP, caliper, resistivity and
sonic) will only be run in the open-hole. Temperature logs
will be run from surface to total depth. Gamma and/or -
density will only be run a couple hundred of feet into the
cased-hole. The latter will allow cross-cablibration between
the three intended logging runs. The Participant's geologist
will direct and -observe all logging operations. A"
comprehensive logging operation report will be prépared for
each logging operation. One set of field prints will be sen
to DOE as soon as available, ‘ : ,

Maximum Temperature Reading - Three maximum recording
thermometers will be run at every core recovery. These data
will be collected by the drill site geologist.

Daily Drilling Report - A drilling report will be completed
every day and submitted to DOE.

- 15 -




Cooperative Agreement No. DE-FC07-851D12614 -
Appendix A, Page 6 of 9 , .

‘Directional Survey - A multi-shot direction survey will be
made at total depth to allow for oriented core analysis,
Specific hole conditions may require an additional survey.

"Mud" Log - A "Mud" log will be maintained during the
drilling operation. This log will provide the following
principal data, summarized at a vertical scale of .1' = 100':

1. ~ geologic field description of core (including lithqlogy;
alteration minerology and fracture geometery assuming a
vertical hole), - _

2. graph of penetration rate versus depth,

‘

3. graph of measured water level versus depth,

4. lost circulation zones (including time/date, depth,
total amount of fluid loss and rate of fluid loss), and

5. casing profile.

Temperature surveys

The Participant will conduct two temperature surveys. The first
to be conducted at one week and the second at one month after the
thermal gradient hole has been completed. These surveys will be

from surface to-total depth,
Deliverable: Data and samples.

Hole Completion and Maintenance

A. Upon satisfactory completion of drilling, open-hole
geophysical logging and sampling, a steel tubing string will
be hung or cemented in the borehole from surface to TD and
the well completed by the Participant in accordance with the
approved Project Drilling Plan. '

B. - Upon completion of the hole, DOE and the Participant shall
review and discuss the data. The Participant will obtain
Project Manager's agreement prior to releasing the rig.

C. The Participant shall provide to DOEL within 15 days of
completion of the hole a schematic of the actual completed
hole configuration.

'D. The Participant shall maintain the hole and site for a period

of 12 months after hole completion in accordance with the
approved Project Drilling Plan. The hole and site shall be

-16-
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made avallable to DOE during this period for DOE S sc1ent1f1c 3
use. - The Participant will not attempt. to preserve access to
the site during: the perxod of. winter snow cover.

De11verab]e Completed ho]e conflguratton schemattc

Abandonment and Stte Restoratton

The Participant will p]ug and abandon the hole and fu]]y restore |
the site in accordance with BLM regulations, Forest Service

- stipulations and the PrOJect Drilling Plan, Alternatively, the

Participant may elect to preserve the hole and drill site at its
sole risk, cost and legal responsibility. In this instance, the
Part1c1pant shall provide DOE with a copy of the plug and :
abandonment and site restoration ‘plans from the approved Plan of
Operations and shall provide confirmation of these activities.

DOE will not cost-share costs. . incurred after the prOJect perlod of

this agreement. .

5De11verab1e5" Approved P&A and restoration plans.

5 0 Reports, Data and Other De]1verab]es

A‘

_;‘B'.

© K2-0087K

c.

The Progect Drt]ltng P]an as required by Subtask 4. 1.C.
The Project Data.Collectton Plan as requ1red by Subtask 4.1.0. -

The Project Management Pfan as required by Subtask 4.1.A.

The Project Instituttona]TPlan'as reqoired,by Subtask 4.1.B.

A1l data collected by'thé:Participant under Task. 4.4,

Regu]atory documentat1on and approved env1ronmenta] dOCument
under Subtasks 4.2.A° and 4 2 B.

Completed ho]e c0mp1et10n schematic as requ1red oy Subtask
4.5.C.

(SN

Approved p]ug»and aoandonment plan as reQUired by'Task 4.6.

PrOJect status and management reports as 1dent1f1ed on DOE.

. Form CR-537, Reporting Requirements Checklist. The final
- technical report will include a description of drilling and

completion and data will be presented and discussed,

17 -
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5. Special Instructions:

A draft to the Final Technical Report shall be submitted for review
to the contracting officer at least 60 days prior to the final due
date. Comments resulting from this review shall be resolved and
the report revised accordingly prior to final submission to DOE.
-The Final Technical Report shall be submitted with a camera- ready

. copy.. :

NOTE:  Contracting officer copy shall list all distribution.

| *Includes camera-ready copy.
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< Diamond Shamrock
Thermal Power Company

13 August 1985

U. S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Attention: Ronald A. King :
R&D Contracts Branch
Contracts Mgmt. Div.

Ref: SCAP Number
DE-SC07-851D12580
DOE Letter 8/5/85

Gentlemen:

Thermal Power Company has examined the DOE's draft revision
of the Statement of Work and our comments are restricted to the
Geophysical Borehole Logging element on page 5 of your draft.
Our proposed wording for this element is Enclosure | to this letter.
All other portions of the revised Statement of Work presented
in your letter of August 5, 1985 are acceptable to us.

Enclosure 2 of this letter is your Cost Schedule and Deliverable
Summary, as completed by Thermal, which should assist payment
schedules.

W. . D'Olier
Vice President
Geothermal Exploration

WLD/ma

Enclosures | and 2

Thermal Power Company
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401

Phone 707 576-7022




ENCLOSURE |

" THERMAL POWER COMPANY

Santa Rosa Office

PROPOSED CHANGE IN REVISED TPC STATEMENT OF WORK

Geophysical Borehole Logging: The complete suite of geophysical borehole logs

identified in the SCAP (tempero‘ture, caliper, resistivity, self-potential, sonic
velocity and density logs) along with natural gamma, will be run in the wellbé)re
not more than three separate times. The three logging runs would correlate with
the running of the surface casing planned at 500', of intermediate casing at 3000'
(if needed) and at total depth (5000'). The open-hole Iogs’ (SP, caliper, resistivity
and sonic) will only be run in the open-hole. Temperature logs will be run from
surface to total depth. Gamma and/or density will only be run a couple hundred
of feet into the cased-hole. The latter will allow cross-calibration between the

three intended logging runs. The Thermal Power Company geologist will direct

and observe all logging operations. A comprehensive logging operation report

will be prepared for each logging operation. One set of field prints will be sent

to DOE as soon as qvqiloble.

JLI/ma
8/13/85 -
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John W. Hook & Associates, Inc.

Geothermal and Mineral Exploration

P.O. Box 3133
Salem, Oregon 97302
(503) 371-3901

August 12, 1985

Mr. Ronald A. King

R&D Contracts Branch
Contracts Management Division
Department of Energy

Idaho Operations Office

550 Second Street

Idaho Falls, Idaho 83401

Re: Solicitation No. DE-SC07-85ID12580

Dear Mr. King:

We received your letter of August 5, 1985, with the revisions of the Statement
of Work im draft form.

We strongly object to the requirements for openhole geophysical logging in both
the original and the draft of the revised Statement of Work. Such geophysical
logging requires that a logging truck and crew be brought up from Califormnia prior
to running any string of casing below the surface casing (revised draft--the original
required openhole logging to the surface and was later amended to exclude the con-
ductor pipe). At the Blue Lake explosion crater we will be drilling into unknown
formations and have planned for as many as three reductions in the size of our
rotary hole and four reductions in core if needed. This could require as many as
seven trips to give openhole geophysics from the surface casing to TD. At the
least, it would require a trip to log the rotary hole prior to setting the 4 1/2
inch casing and a second trip to log the core hole to the TD.

A similar logging run cost $30,000 for Well-Ex to log the Old Maid Flat No. 1 well
to 4,000 feet in 1979 when I was working for Northwest Natural Gas on the Mt. Hood
Project. I don't have the costs for the logging of OMF-7A but these should be in
the DOE files. In either case, the results of this very expensive electric logging
were virtually meaningless except for temperature gradients which were run later

in cased hole at a fraction of the expense. :

Our experience at Mt. Hood has been duplicated by others in industry who have found
that openhole geophysics have been of little or no value in volcanic terranes. 1

have permission from Richard Dondanville of Unim and Tsvi Meidav of Trans-Pacific
Geothermal to use them as reference to this conclusion. (In fact, Dick Dondanville
told me that Union had not applied for assistance under this SCAP because the added
cost of this questionable geophysics practically offset the advantages of the 50%

cost share. .Union preferred to pay the slight difference and keep the information

to themselves )

In éddition to the costs of the logging, the rig must be put on stand-by time until
the logging is completed. This would add another $1,500 for each day used for this
purpose. .Furthermore, the longer the hole is left uncased, the greater the danger

of losing it. We strongly object to taking this risk.




“,fﬁr. Ronald A. King

¢ . Aug. 12, 1985

Page 2

Blue Lake Geothermal Company's proposal to DOE is based on "turn key" fixed prices
for each item in our proposal. Our budget simply does not allow for the unknown
factors of the openhole geophysical logging which could increase the costs of the
pr03ect by as much as 50% and negate any advantage of the ‘DOE funding.

We again wish to point out that we plan to core at least the bottom 1,000 feet of
the well, and probably more. This is the critical part of the well which hopefully
will give a first look at Taylor's "Plio-Cascades" formations. Furthermore, the
core will provide hard data on the fracturing, permeability, alteration and other
factors which could only be guessed at by openhole geophysics. We are proposing to
provide data which is far superior to electric logs, especially in unknown volcanic
terranes. We respectfully request that the requirement for openhole geophysics

be dropped from the revised Statement of Work,

Yours very truly,

//%W

John W. Hook

cc: C. Girard Davidson
Wilford F. Covert




Phase 1 ---Drilling

8/19/85'Spud Corehole
10/ 7/85 Ralesams Rig

MILESBTONES — {deo 92t

11/ 1/8% Final Billing from Contractor

11/15/85 End Phase )

Phasa 11 --Evaluation, DOE Access Perlod

Phage lil--Technology Transfer

~ DATE MILESTONE
8/15/858 Letter Agreement
9/1/85 Contract Award
11/15/8% Phage 1l-Drilling

* No DOE Funds Reaquested

MILESTONE DELIVERABLE

DELIVERABLES

¥ * % B * * > B » ¥ »

Project Drilling Plan
Project Data Collection Plan
Project Managsment Plan
Project Institutional Plan
Regulatory Documentation
Environmental Document

Proof of Site Access

GEO AFE Documents

GEO Procuremsnt Procedures

'Documentation for Additional (Hg) Studies

Braakdown of Cost According to Milestones
and deliverables '

Other Information as Raquirad

N/A

Gaophysical Logs

Temperature Logs
Lithologic Log
Drillers Log

Hole CQmpletion.Schematic

Temperatureé Measured during Drilling
Hydraulic Head Data taken during brilling
Other Data Collected during Phase 1




11/15/86 Phase 11 Evaluation
o Gaochemical Data-fluids

Gaochemical Data-xrocks

Age Dates

Petrographi¢ Analysis

Mercury Survey

Splits of core, cuttings, fluids, etc.
Final Temperature Log

‘Plug and Abondonment Plan

Project Status. and Management Reports
Other Reports as required

Other Data collected during Phase 11l
All reports written during Phase 11
DOE access to Site

G //’ 5/5; v
/

11/15/ 87 Phase 111
Technology Transfer

;//5“1 Final Project report
‘ Project Status and Management reports
Other reports as required
Other ramaining Data and miscellaneous

items

COST BREAKDOWN

™ AR k) M OKAARNDY M1 T

COSTS ACCRUED PHASE ‘TOTAL
' 1 11 111
l. Direct matarial
a, Purchased parteg, mapes,ete, 8,000 -0~ ~0- 8,000
b. Subcontracted items .
Environmantal -0~ -0- -0- -0~
Archeology 5,000 -0~ ~0~ 5,000
Drilling 260,000 -0- -0~ 260,000
Geophynsical logging 25,000 5,000 -0- 30,000
Geochemical analysis «D- 10,000 -0~ 10,000
2. Material Overhead -0 ~Q= -0~ -0-
3, Direct Labor :
Environmental coordinator 3,443(75%) -0~ 1,148(25%) 4,5%91
Gaoclogist-supervigon corehole 7,128 ~0- -0~ 7,128
Geologist-analysie of core 2,851(40%) 2,851(40%) 1,426(20%) 7.128
Geologist-evaluation of logs -0- 3,564 -0- 3,564
Geologist-evaluation «0- 5,346(75%) 1,782(25%) 7,128
Project Management 2,596(40%) 1,299(20%) 2,596(40%) 6,491

T O /CT AOM
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COSTS ACCRUED

4.

5.
6.
7.
al
9.

——— "

Labor Overhead, payroll taxes
Insurance(@ 25,48%)
Special tesing-mercury survey
Special squipment
Travel
Consultants
Other Direct costa
Site preparation
Hole maintanance
Abandonmant
Technology transfar

. Total Direct cost & overhaad

General and administrative
expense @ 7% of 1,3,4,5,7,9

TOTAL ESTIMATED COST

Perovay —mamrmil

334,099
23,1387
357,486

3,328

6,150
-o-
1,000
-o-

-0~
7,000

-0~
2,000

47,%38

- 3,328

50,866

o LImALIYTY M ] 1

111

1,771
a0
-0=
-0-
-0~
-0-
-0-
5,000
6,000
19,723
1,380

21,1013
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< Diamond Shamrock
’ ¥ Thermal Power Company

I} October 1985

Ms Susan Prestwich

DOE Project Officer

U.S. DOE, Idaho Operations Office
785 DOE Place

Idaho Falls, Idaho 83402

Re: Cooperative Agreement
No. DE FC07-851D12614

Dear Ms Prestwich:

We appreciate your willingness to examine a draft of the Project
Management Plan for the Clackamas 5000-foot Thermal Gradient
Hole. Your comments will be much appreciated. We might best
discuss them by telephone and | propose to call on October [8th
or 22nd. Our final Plan should reach your office shortly thereafter.

Separately, Thermal filed the Plan of Exploration with BLM-Portland
on September 30th. When we file the Geothermal Drilling Permit
application, expectedly by October 30th, copies of both documents
will be provided to you.

W.'L. D'Olier
Vice President
- Geothermal Exploration

WLD/ma

Vi s 1985

ALVANTLY oy

ol -
- “\

kg -
Braroe

Thermal Power Company
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401
Phone 707 576-7022 ‘



DRAFT

THERMAL POWER COMPANY
Santa Rosa Office

Project Title: Cascade Geothermal Drilling

CLACKAMAS 5000-F OOT THERMAL .GRADIENT HOLE

Cooperative Agreement No. DE-FC07-851D 12614
Project Period: 9/30/85 thru 9/30/87
PROJECT MANAGEMENT PLAN

30 October 1985

Submitted by: | Approved by:

Thermal Power Company - U.S. DOE, Idaho Operations Office
3333 Mendocino Avenue 785 DOE Place

Santa Rosa, Calif. 95401 Idaho Falls |daho 83402

W. L. D'Olier . Susan Prestwich

Participant _ DOE Project Officer

Project Manager
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PROJECT SUMMARY

Thermal Power Company, under a Cooperative Agreement dated 30 September
1985 with the U. S. Department of Energy - ldaho Operations Office, will drill
and core the Clackamas 5000-Foot Thermal Gradient Hole during June and July
1986. Thermal will'select all subcontractors, upon the completion of evaluations
now in progress, to accomplish this Hole and its related important Data
Collection Program in accordance with a Statement of Work included in both the
Cooperative Agreement and this Project Management Plan.

Approximately 12 Thermal professional employees will be involved in the
planning, prosecution and management of the work tasks, subcontractors and
data collection for timely delivery to DOE. Milestone achievements, mutually
determined by Thermal and DOE, will control payment of a maximum 50% DOE
share of authorized costs, not to exceed $240,000. Thermal will provide a
I2-month borehole access period to DOE following the expected August 1986
completion of the Thermal Gradient Hole. Thermal will provide its Final
Technical Report to DOE before termination of the Cooperative Agreement on
30 September 1987. Thermal may elect to retain the Thermal Gradient Hole at
its sole cost, risk and legal responsibility rather than to abandon it and restore
the drillsite as allowed in the Cooperative Agreement. )



Project Management Plan
Clackamas 5000-F oot Thermal Gradient Hole

- The Cooperative Agreement, effective as of 30 September 1985, between
Thermal Power Company and U. S. Department of Energy - Idaho Operations
Office (see Appendix |), requires an approved Project Management Plan by 30
October 1985. Thermal Power Company has formulated this Project
Management Plan based on the important Statement of Work included in the
Cooperative Agreement (see Appendix 2).

Six major, sequential work sectors for Thermal are evident in this Project as
follows:

f. Plan, permit and environmental approvals required of DOE, BLM,
USFS, Oregon State and Marion County authorities.

2.  Evaluate and select subcontractors for drilling-coring, geophysical
logging and wellsite data collection.

3. Drilling-coring the 5000-foot Thermal Gradient Hole within time and -
cost estimates.

4, Data collection;-its quality control and early delivery to DOE - |daho
Falls.

5. Providing the |2-month Hole access period to DOE. .

6.  Submitting cost accounting, supported by subcontractor invoices for
progress payments in accordance with the Payment Milestone
. Schedule. '
7.  Submit Final Technical Report, abandon Hole and restore drillsite if

elected, and terminate Cooperative Agreement at the end of its
24-month term.

The foregoing sequential work sectors are presented in the following table of
Activity Milestones and Work Tasks. The Work Tasks are also illustrated on the
'succeeding Project Schedule Timeline which additionally shows the key Thermal
personnel accountable for each Work Task.



Term Month

Time

End 4

End 6

End 11

End 23

End 24

Activity Milestones and W ork Tasks

A. MILESTONE: Cooperative Agreement Executed on 9/30/85

l. Prepare and submit multiple Plans, Reports, Permits: -
Plan of Exploration (POE) to BLM and USFS
Project Management oﬁd Drilling Plans to DOE
Environmental Evaluation (EE) Support to BLM and DOE
Geothermal Drilling Permit (GDP) to BLM

2. Conduct Subcontractor Evaluations

B. MILESTONE: POE, GDP and EE Approved by 1/30/86
3. Project Institutional Data Collection Plans to DOE

4, Make Subcontractor Selections and initial contract negotiations

C. MILESTONE: Drilling & Geophysical Subcontracts Signed by 3/3i/86 |
5. Integrate Subcontractors and logistics wiht Project Drilling Plan
6. Prepare drillsite and water supply; move-in drilling rig

7. Execute Drilling and Data Collection Plans in June-July

D. MILESTONE;s Complete Thermal Gradient Hole at 5000-feet b}' 8/31/86

8. Open and maintain borehole and drillsite for DOE |2-month access
period

9. Review-confirm full compliance, costs and payments

E. MILESTONE: Close DOE Access Period by 8/30/87

10. If TPC elects, abandon the Thermal Gradient Hole and fully restore
the drillsite to its original condition. Alternatively, TPC may elect
to preserve the hole and drillsite at its sole cost, risk and legal
responsibility.

F. MILESTONE: Terminate Cooperative Agreement on 9/30/87
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Thermal Power Company Personnel: Project Assignments

The Geothermal Exploration staff, located in Thermal's Santa Rosa, California office,
(707/576-7022) will lead the twelve person group that will accomplish this Project.
The key persons are:

W. L. D'Olier, Vice President - Geothermal Exploration
Joe lovenitti, Senior Geologist
Royce Bowden, Geothermal Drilling SUpervisc_)r

D'Olier as Project Manager is the accountable person for the completion of all work
under this Cooperative Agreement.

The following Work Task assignments are made for this Project.

Work Task Persons Responsible
Leases Wood, Kumin
Plans, Permits D'Olier, lovenitti, Wood
Environmental Tobias, Wood
Drilling/Coring Data Objectives
Subcontractor D'Olier D'Olier
Selection Bowden lovenitti
Sutherland Lee
 Lee
Contracts D'Olier s D'Olier
Kumin Kumin
Walker Walker
Drillsite Preparation Bowden
lovenitti
Thermal D'Olier lovenitti
Gradient Hole Bowden - Hebein
Drill-Core-l.og Goyal
. ’ Wellsite Geologlsts
Cost Accounting Scott, D'Olier
DOE Access lovenitti, Bowden
Final Report ' lovenitti, D'Olier

Termination D'Olier, Kumin



The above assignments are also reflected on the Project Schedule Timeline. Each
Work Task has both a lead person accountable and a work team assigned to ensure its
careful preparation and execution. An initial Project personnel group meeting will be
held in Thermal's San Francisco headquarters office on or about 2! October 1985 to
introduce, explain and critique this Project Management Plan. Subsequent Project
personnel group meetings will be held at the achievement of each Activity Milestone
(Events A thru E) to review asccomplishments, problems, updated schedules and any
Plan modification that may be required. Effective teamwork and high frequency of
internal informal communications will effectively prosecute all activity required by
the Statement of Work. A current Table of Organization for Thermal is included as
Appendix 4 of this Plan.

» Subcontractor Selection Process

The Thermal Power'Company geothermal operations experience underscores the great
importance of first class subcontractor participants in executing drilling programs and
related field work for coherent results and success to be achieved.

For the Drilling and Geophysical Logging subcontractors, we will:

. Interview managers and key persons to obtain measures of each firm's com-
petence and geothermal specific experience. We will cross check these findings
with other client geothermal operators, if possible. We are evaluating Boyles
Bros., Tonto, Longyear and Jannsen as qualified Drilling Subcontractors. BPB
Instruments, Inc., Colorado Well Logging, Inc., Georand, and Southwest Surveys
are being evaluated as potential Geophysical LLogging Subcontractors.

2.  We are looking at the specific rigs and borehole logging equipment proposed to
be used. We will attempt to additionally examine these critical items in on-site
working modes.

3.  The critical Project requirements will be examined with the most qualified
candidates to select the best equipment and technical procedures at acceptable

costs.

4, First Quarter 1986 cost estimates will be solicited for the basic work programs
for further qualification of expected performance and cost values. This will not
be worked as a competitive bidding for the lowest cost selection basis.

5. Selection of a final subcom‘roctor will be based on TPC combined consideration

of equipment, personnel, relevant experience and reasonable costs.

Tt rian



Project Cost Accounting and DOE Progress Payments

Thermal Power Company will submit invoices in accordance with Articles IV and V of
the Schedules Articles attached to the Cooperative Agreement. The following table
shows the Progress Payment Mllestones and the DOE payable limits.

Maximum Cumulative Probable
Progress Payment Milestones Amount Payable by DOE Date

I.  Drilling and Hole Completed $170,000 8/30/86

2. Logs and Fluid Data
Submitted to DOE $202,500 : 9/30/86

3. Remainder of Data and Final
' Report Submitted to DOE $215,000 8/30/87

4, Abandonment and Site
Restoration Completed:

Total Maximum Payable by DOE A_ $240,000 - 9/30/87

These Progress Payment Milestones are also shown on the PrOJect Schedule Timeline
with the symbol "$".  An additional, detailed Summary of Cost, Schedule and
Deliverability is included as Appendlx 3 of this Pro;ec'r Monogement Plan as a
subordinate reference.
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TPC
Statement of Work

Introduction

The Cascade volcanic region has long been suspected to contain ‘
considerable geothermal potential, as evidenced by recent volcanism and
other thermal expressions. There are few known surface manifestations
of geothermal energy in spite .of the obvious occurrence of heat
sources. One possible explanation is that the downward percolation of
the extensive regional cold ground water system suppresses surface
evidence of under1y1ng hydrothermal systems. However, there have been
few wells drilled in the Cascades region to a suff1c1ent depth to
properly evaluate the temperature and hydrological conditions beneath
the cold water zone. There is a great need for characterization
identification of the deeper hydrothermal regime in order to more
conclusively define the geothermal potential of the Cascades volcanic
environment. 4

DOE's primary objectives for this cost-shared dfi]]ing project are to
obtain and release to the public subsurface information to include but
not limited to the following:

) rock samples (core and/or drill chips),

0 equilibrium temperature profiles,

0 uncontaminated fluid samples,

() evidence for the existence and depth of potentially producible
aquifers,

0 geophysical well 1ogs and

0 information on drilling conditions and problems in the Cascades
enviromnent.

Scope

1. The Participant will drill a thermal gradient hole to an
- approximate target total gepth of 5000 feet in Section 28, T8S,
R8E Willamette Meridian, Marion County, Oregon. This primary task
will be accomplished by 24 hours per day continuous work to
achieve its completion in an estimated 60 days of rig operations.

2. The Partfcipant will co]]éct all required data both during and
subsequent to drilling the thermal gradient hole.

3. The Participant will provide all data and information gathered
under this Project to DOE.

4. The Participant will obtain all permits and approvals required by
government regulatory agencies for the performance of this Project.

5. The Participant will perform all Project work in compliance with
federal, state and local laws, rules and regulations and agency
orders and guidelines. '
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3.0 Applicable 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 guidelines,

Technical 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 plan will include a work breakdown structure
and a list 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 the period for performance of each subtask and
identifies principal milestones and decision points for

each. This plan will also designate an individual or
individuals who will act as principal points of contact with
DOE on behalf of the Participant.

The Participant will submit and obtain DOE approval of a
Project Institutional Plan prior to initiation of site
preparation. The plan will identify items required by
governmental requlatory agencies for the performance of this
work, the agency whose requirement the item fulfills, and the
actual or projected submittal and agency approval dates. The
plan will also discuss any legal, social, or institutional
problems anticipated during performance of the project and
planned so]utions.

The Participant will prepare and obtain DOE approval of a
Project Drilling Plan prior to drilling. The plan shall
describe:
1. Surface and subsurface conditions anticipated to be
' encountered during dr1]]1ng, 1nc]ud1ng conf1gurat1on of

the resource.
2. Site access.
3. Site preparation.

4. Hole design including hole size, casing size, cementing,
etc. '

5. Rig and equipment'specificafions.

6. Well containment during and after drilling including
applicable regulatory requirements).

7. Drilling fluids and disposal method.
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8. Hole completion,

9. Plugging and abandonment.

10. .Site restoration.

11. Anticipated hole brob]ems, if any, and proposed
solutions,

12. Health, safety and environmental considerations.
13. Site facilities, if any.

14, Drilling schedule including major activities and
estimated duration.

15. On-site supervision to be used during drilling,
including drilling supervisor(s) and geologist(s).

The Participant will prepare and obtain DOE approval of a
Project Data Collection Plan prior to drilling. This plan
will address data collection both during drilling and after
drilling. The plan will identify 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 each type of data, including
type of instrument and planned calibration, where
appropriate. The plan will specifically identify all logs
and samples of rock and fluid that are to be collectea.

The Participant will conduct subcontractor evaluations,
select subcontractors and complete contract negotiations with
selected subcontractors.,

The Participant will perform project management in accordance

. with the approved Project Management Plan. In addition to

close general coordination with DOE, immediate and full
disclosure of any project problem areas to DOE is regquired,
so that timely corrective action may be taken with DOE
technical support, if necessary.

Deliverables: Approved Project Management Plan, Project
Institutional Plan, Project Drilling Plans and Project Data
Collection Plan.

Permitting and Environmental Reporting

A.

The Participant will prepare, submit and obtain approval of
any documentation required by governmental regulatory

agencies for the performance of this work, including a
geothermal exploration permit and a plan of operations. A
copy of all documentation provided to any governmental agency "
and pertinent to this project shall be provided to DOE.
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An approved environmental document is required for this
project prior to any ground disturbance. It 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 requirements. If DOE determines that a separate
Environmental Evaluation Report is required prior to any
ground disruptive activity, DOE will notify the Participant
in writing. In that event, the Participant will prepare the
Environmental Evaluation Report in accordance with DOE
Environmental guidelines. If a DOE Environmental Assessment
is required, the Participant will provide information to DOE
as required for DOE's preparation of the Environmental
Assessment,

If DOt determines that an Environmental Assessment is
required, DOE will notify TPC in writing. Upon such .
notification, TPC will provide information to DOE as required
for DOL's preparatlon of the Environmental Assessment.

Deliverables: Approved environmental document and regulatory
documentation.

Drilling

A.

The Participant will confirm logistics, services and vendors
with requirements outlined in the approved Project Drilling
Plan.

Tne'Participant will prepare drill site, access and water
supply and move in drilling rig in accordance with approved
Project Drilling Plan.

The Participant will drill a thermal gradient hole to 5000
feet TD in accordance with the approved Project Drilling
Plan. The Participant shall report on drilling status daily
to the designated DOE representative, so that discussions
concerning the drilling operation can be made in a timely

B.
C.

manner,
Data Collection
Al

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

Plan. These data shall be provided to DOE by the Participant
as soon as acquired.

Rock Sampling - The drilling of the hole is designed such
that a continuous core from bedrock to total depth will be
obtained. It is anticipated that a 2.50" core will be
recovered from the drilling of HQ (3.85" OD) size hole. If
it is necessary to reduce to NQ (3.03") hole size, a 1.88"
core will then be retrieved. Drill cuttings will also be
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obtained from at least the upper 500 feet of the hole. The
Participant's drill site geologist will provide data
collection and on-site handling of samples. DOE will provide
procedures for identification and splitting of core and
cuttings and will coordinate disposition and storage of the
samples with the Participant.

Fluid Sampling - Daily measurements of the hydraulic head
(natural water level in the hole) will be obtained as allowed
during the drilling operation. Lost circulation data will be
collected. If artesian flow is encountered and the issued
drilling permit allows the performance of a flow test, a
short-term test will be conducted at total depth to obtain
samples of the formation water and wellhead temperature and
pressure. Drilling fluid samples will be collected as per
SCAP. The drill site geologist will maintain a log of the
daily water level and lost circulation data. If no artesian
flow is encountered, the Participant will still endeavor to
collect samples of uncontaminated aquifer fluids at ‘locations
in the hole at which fluid production would be anticipated on
the basis of lost circulation, indications of fracturing in
the core or chips, geophysical well logs or other standard
-indicators. Potential methods for collection of these
samples include swabbing, bailing, air 1ift, drill stem tests
and pumping. The Participant will examine these and/or other
fluid sampling techniques and address collection of these
samples in the Project Data Collection Plan,

Geophysical Borehole Logging - The complete suite of
geophysical borehole Togs identified in the SCAP
(temperature, caliper, resistivity, self-potential, sonic
velocity and density logs) along with natural gamma, will be
run in the wellbore not more than three separate times. The
three logging runs would correlate with the running of the
surface casing at 3000' (if needed and a total depth

(5000'). The open-hole logs (SP, caliper, resistivity and
sonic) will only be run in the open-hole, Temperature logs
will be run from surface to total depth. Gamma and/or
density will only be run a couple hundred of feet into the
cased-hole. The latter will allow cross-cablibration between
the three intended logging runs. The Participant's geologist
will direct and observe all logging operations., A
comprehensive logging operation report will be prepared for
each logging operation. One set of field prints will be sent
to DOE as soon as available.

Maximum Temperature Reading - Three maximum recording
thermometers will be run at every core recovery. These data
will be collected by the drill site geologist.

Daily Drilling Report - A drilling report will be completed
every day and submitted to DOE.
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Directional Survey - A multi-shot direction survey will be
made at total depth to allow for oriented core analysis.

Specific hole conditions may require an additional survey.

“Mud" Log - A "Mud" log will be maintained during the
drilling operation. This log will provide the following
principal data, summarized at a vertical scale of 1' = 100':

1. geologic field description of core (including lithology,

alteration minerology and fracture geometery assuming a
vertical hole),

2. graph of penetration rate versus depth,

’

3. graph of measured water level versus depth,

4. lost circulation zones (including time/date, depth,
total amount of fluid loss and rate of fluid loss), and

5. casing profile.

Temperature surveys

The Participant will conduct two temperature surveys. The first
to be conducted at one week and the second at one month after the

thermal gradient hole has been completed. These surveys will be
from surface to total depth,

Deliverable: Data and samples,

Hole Completion and Maintenance

A.

Upon satisfactory completion of drilling, open-hole
geophysical logging and sampling, a steel tubing string will
be hung or cemented in the borehole from surface to TD and
the well completed by the Participant in accordance with the
approved Project Drilling Plan.

Upon completion of the hole, -DOE and the Participant shall
review and discuss the data. The Participant will obtain
Project Manager's agreement prior to releasing the rig.

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

The Participant shall maintain the hole and site for a period
of 12 months after hole completion in accordance with the
approved Project Drilling Plan. The hole and site shall be
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U.S. DEPARTMENT OF ENERGY
FEDERAL ASSISTANCE REPORTING CHECKLIST

FORM E1A 4534 FORM APPROVED
10.80. L © OMB ND 19500 0127
1. ldentification Number: 2. Program/Project Title:
DE-FC07-851D12614 Cascade Geothermal Drilling
3. Recipient: : '
Thermal Power Company
4. Reporting Requirements: Frequency No. of Copies Addressees
PROGRAM/PROJECT MANAGEMENT REPORTING
m Federal Assistance Milestone Plan ) 0 - 2 N 1 ’ 1 A N B ,E
D Federal Assistance Budget Information Form
Federa! Assistance Management Summary Report 1 ’ 1 ’ 1 A ’ B ’ C
Federal Assistance Program/Project Status Repon Q 2,1.1 - A,B,E
Financial Status Report, OMB Form 269 Y H] F 1 ’ 1 B ’ C
TECHNICAL INFORMATION REPORTING
[Z} Notice of Energy RDE&D 0,Y 1,1 B,D
D Technical Progress Report
m Topical Repon . A 3,1,1,1 A,B,E,F
E] Final Technicai Report F *4 N 1 ’ 1 ’ 1 A ,B ’ £ N F

FREQUENCY CODES AND DUE DATES:

- As Necessary; within § calendar days after events.
- ol Ak e oo . Upon completion of agreement

. Quanerly within 30 days after end oI calendar quarter or portion thereof.

- One ume after project starts; within 30 days after award. -

- Required with proposals or with the application or with significant plannmg changes

- Yearly; 30 days atter the end of program year. {Financial Status Reports 90 days).

- Semiannually; within 30 days atter end of program fiscal half year.

N<A<XOoO0O™MD>P

5. Special Instructions:

A draft to the Final Technical Report shall be submitted for review
to the contracting officer at least 60 days prior to the final due
date. Comments resulting from this review shall be resolved and
the report revised accordingly prior to final submission to DOE.
The Final Technical Report shall be submitted with a camera-ready
copy.

‘NOTE: - Contracting officer copy shall list all distribution.

*Includes camera-ready copy.

6. Prepared by: (Signature and Datel 7. Reviewed by: (Signature and Date}
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made available to DOE during this period for DOE's scientific
use. The Participant will not attempt to preserve access to
the site during the period of winter snow cover.

- Deliverable: Completed hole configuration schematic,

Abandonment and Site Restoration

The Participant will plug and abandon the hole and fully restore
the site in accordance with BLM regulations, Forest Service
stipulations and the Project Drilling Plan. Alternatively, the
Participant may elect to preserve the hole and drill site at its
sole risk, cost and legal responsibility. In this instance, the
Participant shall provide DOE with a copy of the plug and
abandonment and site restoration plans from the approved Plan of
Operations and shall provide corniirmation of these activities,

DOE will not cost-share costs incurred after the project period of
this agreement. )

Deliverables: Approved P&A and restoration plans.

S.O‘Reports, Data and Other Deliverables

K2-0087K

The Project Drilling Plan as required by Subtask 4.1.C.

The Project Data Collection Plan as required by Subtask 4.1,D.
The Project Management Plan as required by Subtask 4.1.A.

The Project Institutional Plan as required by Subtask 4.1.B. .
All data‘collecteq by the Participant under Task 4.4,

Regulatory documentation and approved environmental document
under -Subtasks 4.2.A and 4.2.B.

Completed ho]e,comp]etidh’échematic as required by Subtask
4.5.C. . o o :

Approved plug and abandonment plan as required by Task 4.6.

Project status and management reports as identified on DOE
Form (R-537, Reporting Requirements Checklist. The fina)
technical report will include a description of drilling and
completion and data will be presented and discussed.
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REPORT DISTRIBUTION LIST

DE-FC07-851D12614
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Idaho Operations Office
785 DOE Place

Idaho Falls, ID 83402

A.  Susan Prestwich
.. Geologist
- Advanced Technology Division

B. Ronald A. King
Contract Specialist
Contracts Management Division

C. Earl G. Jones
Director
Financial Management Division

D. U. S. Department of Energy
Technical Information Center
Oak Ridge, TN 37830

E. P. M. Wright
University of Utah Research Institute
391 Chipeta Way, Suite C
Salt Lake City, UT 84108-1295

F. Marshall Reed
U. S. Department of Energy
CE-323 Forestal Building
1000 Independence Avenue, S.W.
Washington DC 20585
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- (00% SCHEDULE MILESTONES '3
. TASK COsT START . COMPLETE .DELIVERABLES
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(a) During Drilling : < Plan
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LD GAMPLES 300D 2::;1;2:5“ -
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Results
5. Completion & 77/8/uch 200?70 73156 T3/-81. completion
~ Maintanance £E7C. o Schematic
6. Abandonment | - -l'. l.tp;r;v;d. ST
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R lan '
7. Stte Restoration .~ T o e sd. Restoration
I RBAVDOVED SO0 21087 7/ 274 Confirmation
- Report
8. Reporting _ No (0-3/-§8 7-30-§/A, As summarized
CHARRGE in this table
9, Illi:semin?tion of Y/ 0155 928N, Pr;J;c; ;1;n: )
nformation s * press release(s)
_ s 2, Final Technical
Report

70’7—;9‘ LS T77mATED )
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June 26, 1985 ‘ . ;%i&é;fﬂﬁa.

Thermal Power Company =
3333 Mendocino Avenue, Suite 120
Santa’ Rosa, CA 95401 '

ATTENTION: w L. D' 011er

SUBJECT: Sol1c1tat1on No. DE- SC07 851012580

Dear S1r ,

With regard to the proposal which you subm1tted in reponse to the subJect
solicitation, you are requested to provide additional information. P]ease

respond to the following by -July 5, 1985. You should contact me on
A (208)526-1229 if you have any questions. ' :

Sincerely,

E]1zabe%§ M. Hyster

Contract Specialist
R&D Contracts Branch
Contracts Management Division

- \ger S. M. Prestwich



THERMAL POWER COMPANY

o Would Thermal Power consider drilling the hole in the 1985 field season?

.0

The pronosed drilling nrngram (page 15 af Vatpme . nf. *he peprnzal)
indicates drilling a 10 3/4" hole through 8 5/8" casing. Please
clarify. .

What diameter and strength tubing 1is p1anned to be run in the hole after

completion?

What cr1ter1a does. Therma] Power plan to use in se]ect1ng the well site

geologist?
Has the lease option been exercised? If so, please provide a copy.

If the targeted interface between the colder waters of the "rain cap"
deeper thermal fluids is deeper than anticipated, is Thermal Power
considering drilling deeper than 5,000 feet? Would the anticipated
drilling rig be a limiting factor? ' ' ‘

How will Thermal Power'provide 24-hours drilling supervision on-site
during dr1l]1ng? Only one_on-site individual has been identified for

this.

The proposed cost estimate for drilling differs from the lowest
subcontractor proposed price. Identify the differences specifically,
explaining why the proposed amount is higher. ‘

Provide the deta1ls of the. proposed amount estimated for s1te
preparation. .

Provide the details of the proposed amount for drill site geologists,
including the proposed rate per hour and the estimated hours.

and
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< » Diamond Shamrock
' Thermal Power Company

5 July 1985

Ms Elizabeth Hyster

U. S. Department of Energy
- ldaho Operations Office

550 Second Street, Room |9
ldaho Falls, Idaho 83401

Re:  SCAPNumber
DE-SC07-851D12580
DOE Le_ffer 6/26/85

Dear Ms Hyster:

. We are responding fo The ten pomf attachment in your referenced letter of June
26th. . .

. . Thermal Power Company will not consider drilling the hole in 1985 because

‘ of the.uncertain time requirements of U..S. Forest Service consideration
-and approval of the required Plan of Operations for the drillsite within the
issued lease Oregon 12344, We are advised that the understaffed condition
of the Mt. Hood National Forest Unit will be a problem here. The
acceptable weather window at this drillsite is prudently judged to close
about November Ist each year with. initiai snows. ‘Ve would need
Cooperative Agreement and approved Plan of Operation by July 3lst to
trigger drilling contractor selection, negotiation and move-in by September
Ist.. This is not. an ‘acceptable schedule even if possible in view of the
depth of technical preparation we believe is required.

2. We have corrected shallow casing diameter and bit size in our Hole Design
and submit herewith a revised Page |5 of Volume | of our Proposal.

3. The completion tubn.ig' .s’trmg, exfendmg from surface to 5000-foot total
" depth, is.planned to.be 2. 8/5" 6.5 pound per foof, J-55 grade of 2.44("
inside (drlff) dlcmeter ' : _

4.' The followmg criteria would be applied to selection of two wellsn‘e A
, gpologlsfs. : .

a) _Pﬂrsonal reliability in work hobn‘s and interest |evel in this specxflc
: ueep fhermcl grodlem‘ corehole

b) Expenence with the geo’rechmcql aspects of drillsite operations in-
cluding, but not limited to, core-handling, core-iabelling, fluid
sample and data collec‘hon, well Iogglng operations, etc.

Thermsl Power Company
A subsidiary of Diamond Shamrock. 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 35401
Phone 707 576-7022
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Ms Elizabeth Hysfer
5 July 1985 '

10.

c)  Familiarity with the rock types expected to be encountered in the
hole and hydrothermal alteration mineralogy.

The lease option has been exercised by Chevron. A copy of Chevron's
letter of July 2, 1985 to John Hook is enclosed. When the OR 12344
Assignment document is approved and completed by BILM-Portiand, a copy
will be forwarded to you..

The ‘depth capacities of the rigs under consideration for our Proposal
generally exceed 6000 feet, Thermal Power Company can give considera-
tion to drilling-coring below 5000 feet with continued 50% DOE funding,
depending on Thermal's review of actual corehole conditions and cumula- '
tive expenditures at a 5000-foot depth achieved.

[t has been Thermal's long practice, in drilling from one to two geothermal
wells per year, fo use Mr. Bowden's exceptional drillsite ' supervisorial
abilities on a 24-hour per day by his living on the drillsite for the usuai
50-60 day drilling episode. This too has been his personal preference and
his repec’red achievement. Of course, we have given him relief on a few
occasions with two ‘geothermal exoenenced drilling consuitants available to
Thermal. -

The requested drilling cost estimate comparison between. Thermal's pro-
posal and the lowest subcontractor proposal -is enclosed, We call your
attention to the correction (reduction) in our total casing cost estimate.
This pufs ‘Thermal's $363,000 estimate in reasonable proximity To

" Longyear's indicated 5349 000 supplemem‘ed estimate.

The Secflon 28 drillsite was visited by. Thermal personnel on 26 June 1985
and was found to be more favorable than anticipated. The details for a
reduced site preparation cost estimate are as follows:

‘Clear and bench drillsite with DéCat. : & 7,000

Berm, downslope drainage control? . 1,000 .
Sump, 20" 8" x &' deeps linesx .o ove oo o T T T 4000
Parcel entry road addition ‘ o [,500
Cellar & x 4% x 3" deep _ , 500
Rare plant and cultural surveys - N [.000

$ 15,000 -

Defqﬂed cost estimate for drillsite geologists is as follows:
2 Drillsite Ceolognsfs (Graduate Students) o 518,150
$185 per person for 55 days each
(mcludes per diem)

Consulting Geologist to supervise (expect Al ‘Waibel - o 2,800
Portland) $400 per day for 7 days : S

Trailer - $500 per month for 2 months ) | 1,000
| § 21,950



Page - 3 -
Ms Elizabeth Hyster
"5 July 1985

Separately, in your telephone discussions with D'Olier, Wood and Scott of
Thermal , we believe we have clarified Thermal's position on CASB. Because
Thermal has its own accounting system, independent of Diamond Shamrock, and
Thermal is not performing any CSA-covered national defense contracts, Thermal
- is claiming an exemption from CASB requirements. Corrected pages 144 and 145.
are enclosed for inclusion in the Represem‘qﬂons and Certifications of Volume |l
~ of our Proposal.

We trust that all of this additional information will assist your considerations and:
allow an early meeting between Thermal and DOE towards completing the -
Cooperative Agreement.

Yours very f‘,IUIyL

“W+L. D'Olier

Vice President

Geothermal Exploration
WLD/ma

enclosures



REVISED: 7/5/85

_ Site Access and Preparation” -~

Fortunately, numerous clear cut parcels of {0 to 80 acre areal size and a logging
road network exist in this portion of the Mt. Hood National Forest. The specific
site chosen is the northwest quarter of the southeast quarter of Section 28, T8S,
R8E, WM, in clear cut parcel 30 as shown on Forest Service maps. At the
approximate 4000-foot elevation of this site, a winter snow cover of §-10 foot
thickness will preclude access during a five month interval, commonly November
to March... The specific site is immediate to an access road. A rectangular one
acre level bench will be cleared of any logged cuttings trash for the drillsite.
Care will be taken to minimize any toll of young.second growth Trees and
dramcge chcnges in the ex:sfmg land surface.

Hole Desig'n _
A proposed hole design for the 5000-foot Thermal Gradient Hole is shown in the »
~ following Figure 12, TPC proposes the following drilling-coring progrcm.

. Drill |2-l/4" hole with tricone bit and mud through overburden to
30-foot depth. Cement 9-5/8" casing bdck to surface.

2. Drill 8-3'/4"vholé with tricone bit and mud to 500 feet depth. Run
: geophysncol borehole logs. Run -1/2" casmg to 500 feet and cement
it m from shoe.to surface. ‘

3. lnstcll head flange on 6-1/2" casing; instali CSO rhm above flange
and install MSP Hydril above CSO ram. Test and verify reliable BOP
equipment operation and compliance with BLM regulations.

4, Continuously core with HQ diamond heads (3.85" outside diameter) to
5000 feet or greatest depth possible. Use 4-1/2" core guide casing as
required. If hole conditions become difficult, open corehole with §"
bit and run geophysical borehole logs before cementing 4-1/2" casing
as intermediate profechon sTrmg

5. .I.f required, reduce to NQ dicmond»ﬁeods (3.032" outside diomefer)
- and continuously core to 5000 feet. Run geophysical borehole logs.

Anticipated Hole Problems

" Loss of. drilling fluid circulation is the’ chief problem anticipated. Lost
- circulation material, additives or cement plugs may be utilized in resolving lost
- circulation events qbove the 500-foot depth. Below the 4-#2" casing shoe, the

~_ continuous coring methods can proceed without fluid returns if an adequate water

supply is used (continuously pumped into the coring string) to lubricate and cool
the diamond core head. .

| Drilling Flunds and Dlsposc(

 The dnllmg ﬂunds, which wnH range be‘rween clay- woter muds ond water only,
', ~will be confined and recirculated in the bqrghole to the maximum’

15+



Chevron USA. Inc.

c¢/a Chevron Resaurces Company
. P.0. Box 7147, San Francisco, CA 84120-7147 July 2, 1985

John Hook Federal
Geothermal Leases
OR 11742, CEREYEGE 3
“OR 12345

Clackamas. Area, OR

Mr. John Hook

P.0O. Box 3133

- Salem, OR 97302

Dear John: 4

" Under the terms of Chevron's Option Agreement with ydu dated June .24, 1981, as
amended, we wish to acquire your interest in the subject leases as fo those acreages
indicated on the oﬂached forms of assignments.

‘Also pursuanf To scnd Ophon Agreemenf, Chevron is provudmg a 3% overrldmg royalty to
you on this acreage as noted'in the assngnmenf forms.

Please execufe all three copies of each ossagnment in the space provided and return them
to me for Chevron's. execution qnd fxlmg with the Bureau of Lcnd ‘Management for
approvol :

‘We will advise you when such approval has been received.

Sihcerely,‘ o

-~

0. C. LOOSE _
. District Land Supervisor



Form 320017 UNITED STATES Serial No.
{March 1975) ) DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

New Serial No.

ASSIGNMENT AFFECTING RECORD TITLE
TO GEOTHERMAL RESOURCES LEASE
: PART | )
[ J - i [ ]
CHEVRON USA INC. ‘
c/o Chevron Resources Company
P.0. Box 7147

San Francisco, CA 94120-7147 .
The undersighed. as owner ]00 ' percent of record title ;:f the above-designated geothermal resources lease .
issued effective (date) December 1, 1983 - « hereby transfers and assigns to the nulgnce shown above,

the record title interest in and to such lease as specified below. .

2. Describe the lands affected by this assignment (43 CFR 3241.2-5).

Clackamas Co., OR

T8S-RBE WM
Unsurveyed Sec. 16: All
b ) Sec. 21: ANl

" “Sec. 33: N
Total Area 2,240 Acres

3. What part of 'us'ignor(s) record title interest is being conveyed to assignee? (Give percentage or share) 100%

4." What part of the record title interest is being retained by assignor(s)? None

S5a. What oveniding royalty or production payments is the essigror reserving herein? (See /rem 4 of General Instruc-
tions; specify percentage: no assignment will be approved ubich does not comply with 43 CFR 3231.7-2 on
limitation of overriding royaities) 3% .

b. What overriding royalties ot production payments, if any, were ptevxously reserved or conveyed? (Percq!mge
_only) - None ) : *

It is agreed that the obligation to pay any overriding royalties or peyments out of production of geothermal resources
created herein, which, when added to overriding royalties or payments out of production previously created, sggregate
in excess of 50 percent, of the rate of royality due the United States, shall be suspended.

1 CERTIFY That the statements made herein are true, complete, and carrect to, the best of my knowledge and belief
and are made in good fanth

Executed this .  dayof  July "~ L1985

" P.0. Box 3133

(Assignor’s Signature) . {Assignor’s Address)

-John W, Hook

salem . ~OR 97302
(City) (State) ' (Zip Code}

Title 18 U.S.C., Section 1001, makes it & crime (or any Person knowingly and willfully to make (0 any depariment or agency of ihe
United States aoy {aise, fictitious, or fraudulent statements or representations as to any metter within its jurisdiction.

THE UNTTED STATES OF AMERICA

Assignment np{:mved as to ihe lands deseribed below:

Assignment approved effective . : By -
. B ) .. . . . - ! . (Authorized Officer) -

{Titte) . . (Date)

AOTL: This torm may be reproduced provided tha! cosies are exact rrumutnont on ore sheet of both s: dn o/ s official jorm
in adecordance with the pmuisions of 45 CFR 3241.2~4.




-3. Effectiva dote of assig . -A

PART \§

- ASSIGNEE’S REQUEST FOR APPROVAL OF ASSIGNMENT K

" A. ASSIGNEE CERTIFIES THAT

1. Assignee is qualified to hold a geothermal resources lease under 43 CFR 3202.1

2. Assignee is [ Individual |_)Municipality [_] Association [} Corporation

3.. Assignee is the sole party in interest in this assignment (infarmation as (o interests of other parties in rbxs
assignment must be fumished as prescribed in Specific Instructions)

4.
S

(43 CFR 3201.2)

Filing fee of $50 is attached (Sce /tém 2 of General Instructions)
Assignee’s interests, direct and indirect, in geothermal

1 , do not d 20,480 chargeable acres

B. ASSIGNEE AGREES to be bound by the terms and provisions of the lease described here, provided the assignment

is apptoved by the Authorized Officer.

€. IT Is HEREBY CZRTIFIED That the stat made }

are true, complete, and correct to the best of under-

signed’s knowledge and belief and are made’in good faith.

Executed this ’ b day of July .19 g5

By

CHEVRON -USA INC.

(Alaizne-;l Signature)
Attorney-In-Fact
¢/o Chevron Resourcas Co.

P.0. Box 7147
San Francisco, CA 94120- 7147

(Addnu, include zip code)

as ta any mattee within its jurisdiction.

Title 18 U.5.C, Section 1001, makes ll - mma lor say p-non knowingly and willfully to maeke to eny department or sgency cf the

United States any {alse, [ictitious, or (r

GENERAL INSTRUCTIONS

1. Use of form = Use only for assignment of record litle

interest in geothermsl resourcee leanes, and jor assign.
ments of working or royaity interests, operdting agreements,
or subleases, An assignment of record. title may only
caver {ands in one lea U more thaa one assignment is

made out of a lease, (ile a separate instrument of trans(er.

with each essignment,

4. QOverriding royaities or poy oyt of production = Dae
seride in an ing. ! eny overriding

. roysities or pay out of pr ion d by sssign-
meat but not set out therein. If payments out of production
sre reserved by assignor, outline in detsil the emeunt,
method of payment, and other pertineat terms. :

5. Effect of agsignment — Approval of assignment of a def-
initely dncrlbod ponlon of the leased {acds creates.
4 upon spprovel of ansigamen:,

2. Filing and aumber of copies — File three (3) npleted
and. menually signed copies in proper BLM office. A $50

bocm. lessee of the Government as to the sssigned

- nonrefundable (filing fee must asel
File sseignment -!thul ninety (50) dln a(t" date of
{inal ct.euuen.

N o

i
takes ef{fect on the {irst dey of” the month !o!loﬂian tho
date of lllln( of ail required papers.

and ie ble for complying with all lesze
terma and cendmon-. inctuding unwly payment of snnual
rontal end i of any bond; except in

the case of sseignment of undivided intereats, royaities.
and operating sgreements,

8. A copy of the tlocnﬁd lesse, out of which this essign-
ment is made, .should bn mdo svailable to essignes by
assignor. .

SPECIFIC INSTRUCTIONS - . -,
(ltems not specified are self-explanatory)

PART t
{tem 1 = Type.cr print pleinly, in ink, between snd below
heavy dots, the assignee’s full nsme and mailing sddress,
inciuding zip code. .

PART I

A. Certification of assignes.
3.- If sasignee is an essocistion or plﬂmnhlp, assignee
must furtich « certified.copy of its. articies of sssociation

hoid geothermai revources leasen; (b) that the person exe-
cuting the sssignment is euthorized to sct on behsil of the
orgenizstion in such matters; sod {c) names ead addresses of
members cantroiling mare then 10 percent interest.

If sasignoe is & corporation, it mus¢ submit & statlemwat

centeining the following information: (a) State in which. it

aas in:erpur‘t‘rd; (b) that it ‘s euthorized to hold geothermal
resqurces lesses: (c) that olficer executing osssicnment (s
suthorized to act oa behalf of the D ion in such

-snd (d) percentage of veting stock and percentage of ail atock

owned by aliens or those having addresses outside the United
States. If 10 percent or more of the stock of any class is

3241.1-2).

or psrtrership, with a statement thet (8) it is suthorized -to N

owned or controtled by or on behall of any one stockholder,
showing of his 131 hip end holdi must be

1 14
furnished. X
If evidence of qualificetions snd ownership hes pre-
viously been fumished es required by the asbove, reflerence
by serial number of record In which it was {iled together with
a statement as fo any smendments. Quatifications of assignee
must be in (ull complisnce with the requistions (43 CFR

4. S1ot t of i - Assi must indicete
whether or not he is the sole party in interest in the assign.
ment; I not, assignee mus/ submit, at timae sssignment ig
‘filed, & signed statement giving the names of ather interested
.parties. Il there wce other perties interested in the assign-
‘ment, a separste wtatement must be signed by cach essmignew,
giving the nsture and extent of the interest of esch, the
nature of agreement bdetween them, if oral; sand a copy of
agreement, if written. A/l intereéated jarties musr fumish
evidence of their qualificstiona to hold such -lease iaterests,

. Separate sielements and written ogreements, il eny, must be

{iled with \he filing of \ho sssignment.



THERMAL POWER COMPANY
Santa Rosa Office -

‘ C!qckdma# 5000-F oot Thermal Gradient Hole
Proposed Under DOE SCAP Number DE-5C07-851D12580
Drilling Cost Estimates: Review and Comparison

" Rig Mobilization - Demob
* Rig Rate 5_2650/de for 60 days
Casing 9-5/8",6-%", and 4-k"
‘ BOP. Rental for 60 days ' A
Bits and Diamond Corlng
~ Cement ond Services
'Drllllng FIunds

Water Supply
- Borehole Directional Survey

~ Casing Head-Tubing Hanger - 4

Completion »Tubing," 2-7/8"to T.D.

Subtotal _
Contingency 10%

Total Estimate Cost

- TCC

TPC
4/29/85 7/5/85
"~ $ 20,000 $ 20,000
159,000 - 159,000
30,000 19,000
13,000 13,000
35,000 35,000
15,000 15,000
© 25,000 - 25,000
20,000 20,000
4,000 4,000
4,000 4,000
16,000 16,000"
© 341,000 330,000 -
34,000 33,000
$ 375,000 § 363,000

Add 4-%" csg.
BOP -Rental

 Water

-a) Mob—‘demob plus 'cemenﬁng, BOPNseth, casing and récrriing fime'» |

D) V\usf mclude ail bafs qnd dlcmond coring hardware, may |nclude cusmon for conrmgenC/

$ 303,525

-5 July 1985

Longyear

© . 4/16/85

§  56,000°
224,750°
- 7,775¢

Not known

_ 15,000
Not known

Not known

e

303,525

12,200
© 13,000
20,000

45,200

§ 348,725

- c) Omlfs 4- ‘&" casmg, whlch Thermql expects mll be requxred to recch ’000 feet,
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x . eoST  ACCOUNTING. srannnans-sxsnrr:nu rna cnuruacts oF
osoe 209 oR LESS :

If this propasal i3 ona-ctad <0 r-sult in thc aucrd of e
gentract o¢ $500,000 or less: tha offeror shell lndncatn whethaer

“ha exseption below {3 claimed. Fanluro o :hack the box baelow.

shall asean. that tha rasultant cantract fa subjeet tao CAS
raquirsments asr thnt tha offnror slacts to eonplv with gsuch

: Paquiremantn.

€ ) Tha sffuror hcrubv clatns an axcmutten from tha. cas'
recuirom-nts undar the provigions eof & CFR 331.38(b)(7) and
cartifies that natification ot tinal accestance eof all

"delivarable items has bean raceived on 8ll prime econtracts or
‘'subcontracts containing the Cost Accounting Standards clause or
“the Disclesure . and. Consistancy of Cost Accounting Practicass

clause. The offeror further certifias that the Contracting
Officer will bs immediately notified in writing whan an award . of
any gther econtract  or gubcontract containing Cost Aczounting
Stondards cleuses i3 received by the offaror subseauent ¢o this
elftlfifltl but b-farn thn date of any auard rcsultnng frau thls
sropesal. -

 111. €OST ACCGUNTING STANQARDS'ELIGISZLITY FOR HBDIFIED COHTRAC'

GDVERAGE

If the ¢ffaros is aligibla to use the nodnf:nd arovisnons ef:

ihQ ﬁFR 332 and elects to do so- the effaror gshall indicate by
-chacking the box below. : : . o o .

Chncking tha box below 3hall .uqa& that the rasultant

'u'eontract is subject ¢to the Disclosure snd SConsistency of Cast’
. dczounting Practicas slause in liau of the Co;t Aessunting

3tandards slaus-.yg'

¢ ) The offcror hereby claims an cx.mption from  the enst
. .Accounting Standards . clausd under <tha provisionas of & CFR
- 331.30(b3(2) and ccrtlfles that the offeror i3 eligible for usa’
- gf the Discleosure and Cansistancy of Coast Accounting Prazticas
- glause because (i) during the cost accounting period irmediately

oracading the  period in which this proposal was sutmitted, the

.. efforer racaived less than 810 aillien in awards of CAS-covered
- . national defansa prime contracty and nub:ontracts. and (ii) ¢he
. sum of such awards eaualed lass than 1§ acrcunt of tntal salcs ’
;ﬂuring that cast ac:nuntsne parind. - -

Thn affnror furth.r :nrtiflos that if aueh status :hangc:

~-;'bifuro an amard rasulting. from thig proposal, thu offaror aill
. advise thn Caﬂtroctine cfficar lsmediotaly. o

QAUYION- An etfaror a8y not elaim ¢the gbove ¢1|9|h|1itv far

. modified eontract gcoverage ¥ this proposal i3 expectad to Fasult

in the axard of a national defense gcantract of 310 aillion ar

.pore e If, during its currant  cost eccounting peried, tha
i effgror has Bsen awsrdad 8 3ingle CAS~-covered national- dnfannn
\ara-o gontract or subcontract of 310 alllien or aorae.

© 1y, ADDITIONAL cnsw Ac:ounrznc srannauns arrxzcasLs ru zxxsvznc“.’

CONYRACTS

144



e e d ca e i e arem e ea -

1839, " The otferecr 'shill, lndfcnt. below uh.fh.r- award af tha

Note: Statement applies to Thermal Power Company as’ offeror, and - .
_ not to parent.ccmpany.  Thermal Power Company maintains a separate
"accountlng system Lndependent of the. parent comnany s.

e

1860. ° - esntemplated contract would, in aczordanca with paragrash (2)(3)
1061, of tha Cost Accounting Standards eclause. rneuurc a change in:
10862, . aatablished cost . accounting practicas - .ffect\ng axisting -
; ig:is, . e8Atracts and subcontracts. '
‘igzz. e € ) VES T A
1987, . WOTE: 1 th. offcror has eh.ckad "yes® above and is auarded the
© 1068, - . contamplataed controct, tha offaror. will ba rescuired to c:mnlv
1869. = with the reauirements of paragraphs (ad)(i), (5) and (c) of tha
%g;g- ‘ ‘Adnlnastration of Cast Accounting Stancards Clause. : ‘
1972. FAR S2. 230 2 CUST ACCDUNTING 57ANDARDS NOTICES AND CERTIFICATIQN
§g;z. ~ UHONDEFENSE) (A?R 1!86) -
4.
107%. Hntnl Thia naticu doaes not aap!v to :-nll busincs:cs or forn:cn
. 107%. . sovirn-lnts. o
1076. - ‘ '

- 1077. (a) ‘Any contract ever $100,000. rasuxting from this
1877, - sol!eitat1on' shall be subject to Cost Accounting Standards (CAS)
1078. it it is awarded to a business unit tha® is currantly performing
1079. oA nat\onol dafanse CAS-cnvernd esntract or .subcantract, axsapt
10380. : Hh‘flo ; . .

1081, . - ‘ i
-ig:g. , - €1) -The .uarﬁ ia basnd on ldoquatn pricae comnntitlon.
B igg;. ’ ‘ © €2) .The priet is aet bv 1law ar r'qulatxon.
. 1086, : (32 The DF‘:D is blsed on aestablished catalag or market
© 1086, pricas . of commercial items sold in substanttal Quantitias to tha
~§g§;.1 . ‘genersl public; oe. )

1889. “{4) Onae of the examptions in & CFR 331. Sntb) applias (also
%g:g. . see Fadar.l Acquisition Regulltion (FARJ '38.301(bJ).. .
1092, . (b) Contracts not. exsmptod. fron cas shall be aub:ect to

%g;f. .. Pull eor nodnfind cnvcrngn as follows: - ,
1995, . (1) If ‘the bu:ane-s unit recoiving the award i3 currently
1366, . parforming a. nationel defense contract or subcontract subject to
- 3097, full CAS coverage (& CFR 331), this contrect will hava fuil Cas

- 1398, coverace ond will contain the clause=z from the FAR entitlad Czst
1099, Acounting Stancdards ($2.230- 3) Administration of _Cast Agcsunting
{igg; standnrds (52 230=-4). _ Co

. 1102, o It th. businasys’ unit recaiving the auard is currently

L1193, paerforming a national defense gontract ar subcaontract subject to

1136, - modified.  CAS cavarage (4 CFR '332), this contract will hava
1198, - .modifiad coversge oend will -cgontain thae - elauses antitled
- 11796, . Diselosure and Consistancy ot Coast Aczounting Practices
1la7, -{32.230-3) and'-&d@iniatration of Cost -dccounting Stancards
. 11398. (32. 230-6). _ ‘ L , . . . o
%%}g.t Ao c.rtifScatn ot €as Aaalicnbnlitv '

T 1112, XX’y ° Tha offere? is not porforntng anv CS&-:ov-r.d nat1nnal

] %i{é. daflnsa contract or subcontract.

145



TpPC ‘
Statement of Work

1.0 Introduction

The Cascade volcanic region ~has long been suspected to contain
considerable geothermal potential, as evidenced by recent volcanism and

other thermal expressions. There are few known surface manifestations

~of geothermal energy in spite of the obvious occurrence of heat

sources, One possible explanation is that the downward percolation of
the ‘extensive regioné] cold ground water .system suppresses surface
evidence of underlying hydrothermal systems. However, there have been -
few  wells drilled .in the Cascades region to a sufficient depth to
properly evaluate the tempefature and hydrological conditions beneath

the cold waten;'zone. ~ There is a great need'for characterization

" identification. of the deeper hydrothermal regime in order to more

conclusively define the geothermal potential of the Cascadeé volcanic -

environment.

DOE's primary objectives for this cosf—shared,dri]jjng project arevto

obtain and release to the public subsurface 1nformation. specifica]]y:

’rock,samplés (core and/of_dr111_ch1ps).
equilibrium temperature profiles,

_unconfaminatedvf1uid samples,

o o o ©°

7_ev1dencé for the existence and depth of potentially prbducib1e
aquifers, - o | -
‘geophysical well logs, and.

o

o - information on dri11ing, conditions - and problems in the
. Cascades environment. ' | '



2.0 Scope

1.

- The Participant, TPC, will drill a thermal gradient hole to a total

depth of 5000 feet in Section 28, T8S, R8E Willamette Meridian,
Marion County, Oregon.  This primary task will be accomplished by

- 24 hours per day continuous work to achieve its completion in an

- ‘estimated 60 days of rig operations.

The Participant will collect all 'required data both during and
subsequent to drilling the thermal gradient hole.

The Pdrtcipanf will provide all data and information gathered under

. this Project to DOE.

The Participant will obtain all permits and approvals required by :

government regulatory agencies for the performance of this Project;

- The Participant will perfbrm. all Project work in compliance with

federal, 'state and local laws, ru]es‘andﬁ;egulations and agency
orders and guidelines.

3.0 Applicable Docﬁments

Work performed' by the Participant will be -in compliance with all

Federal, State, and local laws, rules and regulations, and agency orders

and guidelines.

4.0 Technica]_Tasks

4.1

Project Management

A. Prepare and obtain DOE approval of a Prdject Management Plan

within . 30 days after award of this agreement. The plan will

include a work breakdown structure and a 1ist of deliverables



by task, identify the individuals and subcontractors respons-
ible for -each  task, .discuss-the management techniques to be

_used, " and’ include a- schedule that shows the period for peré'
. formance of each subtask and identifies principal milestones

. ;and‘ decision bo%ntsv for each. This p]an'w111 also desiﬁnate

~an 1nd1vﬁdua1 or individuals who well act as principa] points

of~conta¢f'w1th DOE'onrbeha1f,of‘the'Participant.

Submi‘t and obta1n DOE approva] of a PrOJect Inst1tut1ona1 Plan
prior7‘to 1n1t1at70n of site preparat1on - The plan will
ﬁdentffy' items requ1red' by governmental regu]afqry agencies
for the performance of this work, . the agency whoée requirement

the item fulfills, and the actual or prOJected submittal and'

~agency approval dates. The plan will also discuss any 1ega1

n'social‘ ~or institutional prob]ems ant1c1pated dur1ng perform—'

ance of the prOJect and planned solutions.

Prepare' and obtain DOE approva1 of a ProJect Dr1111ng P]an 

“prior to drilling. The p1an shall describe:

1. . Surface and subsukface conditions anticipated  to be

encountered during "drilling,” including configuration of
" the resource. )

2. Siteaccess.

3. Site preparation.’

4. - Hole design including hole-size, casing size, cementing,

etc.

5.‘ Rig}énd eqnipment specifications;‘



6. Well containment during and after drilling including

.applicable reguTatory requirements).

7. ‘ Drilling f1uids_and'd1§poéa1 method.

8{ “Hole compJetjon;

' 9.l']P1uggﬁng and:abahdonment;

10, Site restoration.:

11. .Antfcipated' “hole prob?éms.: if - any, and proposed

solutions.-

12, Heaﬁth}Asafety and envirohmenta] considerations.

13.. Site facilities, if any.

14, ’Dri]]fng schedule vincluding‘_ major activities and
estimated duration.

15, On-sife  supervision to be used during drilling, including

drilling supervisor(s) -and geologist(s).

>, Preﬁare and 'obtain DOE}apprové]'of a Pfoject Data Collection
“,P1an'i:pri9r:_ to drilling. . This :plan will address data

co11é;tibn¢ bpth‘ﬂduringAdri11ing and after drilling. The p1an

~will identify the types of data to be co]1ected,‘thé depth(s)
at which each. type of data will be co]]ecfed,:the timing of
 ¢011ection. 'and the 'méthod'by‘which the Parficipant plans to
~collect each - type _of»-data,:ihcluding type of instrument and-

"'pjéﬁnéd talibration;' where ~appropriate.  The plan. will

"flspecificélly'.identif} q11';Togs and samples of.rdck and fluid-

that;are'td:be’col1écted.



4.2

E. Conduct subcontractor _evaluations, select subcontractors and
- complete contract negotiations.with se1ected subcontractors.

| F.  Perform project 'management in accordance w1th the approved

. Project . Management P]an..: In add1t1on to close general‘
3coord1nat1on with _DOE, - immediate and full disclosure of any -
project prob]em areas to DOE 'is required, so that timely

‘ correct1ve action may be taken‘witH~DOEvsupport. if necessary.

De]irerab]es: vApproved Project A Management ~ Plan, Project
Institutional  Plan,- Project Drilling Plans and Project Data:

" Collection Plan..

Permitfing and Environmental Reporting

A Prepare, submit ~ and obtain  approval - of "~any documentation
' requ1red by governmenta1 regulatory agencies: for the per-
' formance of this work.1nc1ud1ng a geotherma1 Exp]oration

Permit and  a P1an‘of“0perations. A copy of all documentation
provided to -any governmental agency and pertinent to this
prOject shall be provided to DOE. S

”"B.f.‘An' approved env1ronmenta1 dOcument.'is. required for this

’,PPOJECt prior..to any ground d1sturbance It is anticipated
;‘that, an environmental - assessment will' be prepared by the
 Bureau of Land Management for this progect Th1s env1ronmenta1
“ assessment may sat1sfy DOE's env1ronmenta1 report1ng require- -
“ments. .~ If DOE - determines that a separate Environmental
"Evaluacion 'Report‘ 1s.‘required prior to any ground disruptive

actiyity;HVDOE will notify the Participant‘in_Writing. In that

eventg the_‘Participant nilixprepare the Environmenta]IEvaTu— :

_ation Report in accordance with DOE Env1ronmentat guidelines.
d»If a DOE Env1ronmenta1 Assessment is requ1red the Participant
- will prov1de 1nformat1on requ1red by DOE for DOE' s, preparat1on

f_of the Env1ronmenta1 Assessment
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. If DOE determines _.that . an EnVirpnmenta1 Assessment - is
required, - DOE  will notify TPC in writing.  Upon - such
';notification.‘ TPC will. prov1de 1nformat1on as required by DOE -

:”Vfor DOE S preparat1on of the Env1ronmenta1 Assessment

iDé]iVeréb]esri : 3Approved henvihdnmenta1' document "and. regulatory

‘documentatidn;.

4.3 ”Dr111€ng S

A. - Confirm- 1ogistics.‘ services and vendors w1th requirements

out11ned 1n ‘the approved Proaect Dr1111ng P]an._

' B. - Prepehe 'driJT site, accessh and Waten snpp]y~'and move in -

' dr111ing' rig -in accordance with approved Project Drilling
Plan. | ‘ -

AC, Drill "a . thermal grédient hole to 5000 feet TD in accordance

with. the approved Proaect Dr1111ng Plan. The Participant
' sha]]n report- on drilling status daily to the designated DOE
‘ ~representat1ve. so that discussions. concern1ng the dr1111ng

‘operat1on can be ‘made in a t1me1y manner

-Date Coljeetion

A, ACollect the fo]]owing‘data;as.a‘minimum in accordance with the:

?_.approVed Prdject Data C6T1ection P1an. These data sha11 be: o

‘provxded to DOE as soon as acqu1red

»(Rock Samp]1;g - The dr1111ng of the hole is des1gned such

‘that a continuous - core from bedrock to tota] depth will

be obtained. . It is ant1c1pated that ‘a 2.50" core will be
s’v.hecovered from the"dri11ing‘of HQ (3-85" OD)-siie hole,
CIF it L ds necessary to reduce to NQ (3.03") ho]e size, a
71_1;88" 'core w111 then be retrieved. Drill’ cutt1ngs will



. /- - - o
r/‘s'ﬁo,@ /o’[‘,,\,lq,/m_Q’ o
~also bg optained from at Teast the up Zgblfﬂﬁ,cdy—q,
hole.  The Participant's drillsite g 4&CLJWJL77é
" “data collection and on-site hand] Doty <&€
Ciya _ o A | -
~will provide procedures for identif
~ of ‘core and cuttings and will coordinate-urspusreron—ans

storage ofﬂthe samples with the. Participant.

Fluid ‘Samp1ing:¥'Da11y measurements of'the hydrau]ic head

i(natur_a] water level in the hole) will be obtained as
" allowed .duringf'the drilling operation. . ‘Lost circulation
* data will ‘be-col]ected. If artesian flow is encountered
'l énd. the issued‘drillfng’permit allows theiperformance of
a ﬁfWow test, a short-term test will be conducted at total
" depth. to obtain-samp1es bf fhe.formation water and well-
thead ‘températuré' and pressure. .'Dr1111n§»f1uﬁd samples
owill be co11ectéd as per SCAP, Tﬁe drillsite geologist
| w{11 mawnta1n a - log of - the da11y water level and lost
c1rcu1at10n data.-' If no ‘artesian flow is encountered,
the Part1c1pant will still endeavor to co]]ect samples of
uncOntamwnated aqu1fer fluids at 1ocatwons in the hole at
which fluid product1on wou]d be ant1c1pated on the" bas1s
of lost circulation, indications of fracturing in the
pore‘}or chips, geophysica1 well logs or other étandard

‘ 5nd1cators.“ Potential “methods  for co]]ection of these-

"vfsampTés include swabb1ng. ba111ng. air 11ft dr111 stem

‘A} tests énd pumping.  The Part1c1pant w111 exam1ne these

f:‘ahd/0r>—.othér fluid sampling - techn1ques -and address

:”~;fco1JQCtionj  of . thesé ‘vsamp]esiA”in ‘the ARkoject _Dafa

" ”,1 9011éct1oh'R1an. f"

vGéoghysiéa]-.Borho1e‘ LOQQing - "The complete _sufte' of

geophysica] -boréhOTe Jogs® fdentifiéd - in the SCAP
(temperature, ca11per. res1st1v1ty. se1f—potent1a1, sonic
@ngoqity and dens1ty 1ogs) along with natura] gamma, will

‘ ?;'be run . in the wellbore at two separate times. The first



" 'as soon as. ava11ab1e.

1oggiﬁg operation will occur'priorltO‘setﬁiﬁg'the surfaee

| casing which 1$A‘p1ahned- at 500'. The second will take
‘place at. 5000 total depth.- The open-hole logs (SP,

ea1iper. .reSiétjvity and sonic) will only be run from the
. shoe of ~‘the surface‘ casihg to tota]idepth The others
(temperature, gamma and density) will be run from surface
to total depth. = Cased hole gamma and dens1ty logging
will provide data for cross-ca11brat1on between the two
intended " logging. ruhs. _The-drii]site geologist, along
with the Thermal Power . Company geolegist. will observe
the logging . eperations; A eomprehensive logging
operation  report will be prepared for each Togging
,bperation.' "One ~set of field pr1nts will be sent to DOE

o _ i 724;-' /r\‘ |
Maximum . Temperature -Reading - Th — % .

avu/;tw

-

thermometers will be run at everJ

data will be co]iected-by the drills Z )

Daily Drilling Report - A dril é»ﬂy«7amV7
,completed every day and subm1tted to DOE

Directional _Survey - A multi-shot direction survey will

be made . at total depth” to .allow for oriented core

'f‘ana1ys1s. . Specific'rhole  cohditions may - require an
" additional survey o o

‘“Mud"v‘Log ;—x A mud".*1og‘wTT1 be mafntained'during'the
'*vdrj111hg operat1on - This “log will prov1de the fo11ow1ng
. principal data,. summarized at a vertical scale of 1" =

100', B - o

R P geo]ogie'f‘fie1q '-descrjptioh of 1eore (including
. Tlithology, - alteration minerology” and fracture

geometery assuming a.vertical hoTe)y



2. | graph of penetration rate versus depth,

3. graph of'measured‘water Jevel versus depth,

4. - lost cﬁrcu]ation zones (1ncTuding time/date, depth,
total . amount of»f1u1d‘1qss'and rate of fluid loss),

and

5. casing profile.

Temperature surveys

” TWo tempéfaturé surveys ‘are b]anned to be conducted one
week xénd oné month after the thermal gradient hole has

. -been’ completed.. These . surveys will be from surface to

- total depth. ‘ ‘ ' ‘

Deliverable: Data and samples.

4.5 Hole

Completion and Maintenance

~Upon satisfactory completion of drilling, open-hole geophysi-

cal logging ahd -sampling, a steel tubing string will be hung °

‘Aof. cemented. 1n.'the‘ borehole from750rface to TD and the well

chbletéd; in. accordance wjth'vthe, appfoVed Project Drilling

P]an; 

.- Upon complétjon of - the hole, DOE and the Participant shall
“review and discuss the data. A mutual agreement between DOE -
",'aﬁd~'the"ParticipahtivaSt_fbe' reacHedlprior,to re]edsing the
rig. ' o o

"The Participant sha11-'provide to DOE  within - 15 days of

;‘;comp1etion‘ of::the ho]é_ a schematic of the actual éomp]éted~

 hQ1é configuration.



SiD._ The hole and ‘site shall be maintained. for a period of 12
“mbnths, after hole completion in accordance with the approved
:Project ﬁDrillﬁhg- Plan. . The hole and site shall be made
- available to- DOE during this period for DOE's scientific use.

Thé will not attembt to preserve access to the site during-the 422;7-
period of winter snow cover, R .

Deliverable: Completed hole configuratibh.schemati , g

' 4.6 Abandonment and Site Restoration o \
If. the Participant ‘'so elects, the hole will ' -
.,fhé' site fully restored in accordance'W1th BLM regulations,

Fdreét SerViCe stipu1atﬁons; and the. Project,Drii1ing P1én.
‘Alternatively, 'fhen4Pahticipénﬁ mayveleét'to preserve.thé'hole;

“and drillsite ‘af its sole fisk. cost'and legal responsibility-.

:Ihl this ~ instance, the. Participant shall provide DOE with a

cbpy of7‘thé"p1ug‘ énd'abandbnmentiand s{te,reétoration plans -

fromf the appfoved;éPYan of Opérations and sHa11 " provide
‘confirmatibn'of'these;activities. | .

De]iVerabTeS::”ApprOVed P&A and restoratidn p]ans.:

R 50 'R'epor{s.} Déta; a.hd-.O'tHe'r‘ 6é1_1ve}a51es

|  -Aiv' Thé'§qué§£fDr1ii{ﬁgvéién as requjred by;Sﬁbtask'4.?.C.

;; ;87 i:fH;gbfbjéét Dafg:Co]Tectf§6AP1§ﬁtés'rgqu;red_by gubfa;ki4.1fb;j.
- é.'_:ThévPrQSectAMénééemenﬁiélén ;;»rééuﬁ%éa;byvsubta§k.4.1;A."

o D;_‘ THe'Project,Institutioha7“P1an;as réquired-by.Subtask'4;1.B.'

10



A1l data collected by the Participant under Task 4.4.

Regp]atory' documentation ,ahd. Approved. Environmental document
under Subtasks 4.2.A and 4.2.B. ' '

Comp]efed hole completion schematic: as required by Subtask
4,5.C. .

Approve& plug and abandonment plan as required by Task 4.6.

Projecf status  and management reports  as identified on DOE
Form CR-537, Reporting. Requirements Checklist.

1
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| g Diamond Shamrock
Thermal Power Company

9 July 1986
Ms Susan Prestwich
Messrs Earl G. Jones and
Ronald A. King Mr. P. M. Wright -
U. S. Department of Energy University of Utah
785 DOE Place 391 Chipeta Way, Suite C
Idaho Falls, Idaho 83402 Salt Lake City, Utah

Re: Cooperative Agreement
DE-FC07-851D12614
Quarterly Reports

Gentlemen:

Enclosed are the Federal Assistance Management Summary
Report and the Federal Assistance Program/Project Status

Report for the reporting period 1 April 1986 through 30
June 1986.

Should you have any questions, please feel free to contact

us. :
Youzs vén truly, *
v ce.President
Geothermal Exploration

WLD/ma |

enclosure

Thermal Power Company .
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401
Phone 707 576-7022




FORM EIA 459E
2 (1080 -

U.S. DEPARTMENT OF ENERGY
FEDERAL ASSISTANCE MANAGEMENT SUMMARY REPORT

FORM APPROVED
OMB No. 1900-0127

Page

of

1. Program/Project Identification No.

DE-FC07-851D12614

2. Program/Project Title
Cascade Geothermal Drilling

3. Reporting Period

ivougn 6/30/86

4. Name and Address

Thermal Power Company

5. Program}Proiec\ Start Date

9/30/85

3333 Mendocino Avenue, Suite 120 6. Comptetion Date
Santa Rosa, California 95401 - 9/30/87
1980 1987
7. FY 8. Months or Quarters
86 Months A M J N D J M
9. Cost Status  a. Dollars Expressed in $000 b. Dollar
Scale
10. Cost Chart 400
]
Quarter FY 86 Cum. — ]
Fund to Tot. 300
Source 1st 2nd 3rd 4th Date Plan
DOE pl O 0 0 170 0
A
Y
TPC el O 0 37 133 37 200
A
P
A
{p .
A i 100
Total P 340! 0|
Total A 0
Variance - .
’ P = Planned A = Actual ic\ Cumulative Accrued Costs
Total Planned Costs for Program/Project Ptanned | () 0 50
$480 Actual 37
Variance 13
11. Major Milestone Status Units Planned
Units Complete
P
1. Drilling - Hole Completed < L IERYAN
P
2. Logs - Fluid Data to DOE C L
P i
3. All Data - Final Rpt to DOE c ’
P ——
4, Abandon - Restore Site c
P
C




5

-

FEDERAL ASSISTANCE PROGRAM/MCJECT STATUS REPORT
FORM !}AASS& . FORM APPROVED
Ve > '

OMB No. 1900.0127

1. Program/Project Identification No. 2. Program/Project Title 3. Reporting Period
DE-FCO7-851D12614 Cascade Geothermal Drilling 471788 through_6/30/86
4. Name and Address 5. Program/Project Start Dat

Thermal Power Company . ?30/85 e

3333 Mendocino Avenue, Suite 120 -

Santa Rosa, California 95401 &‘§Tg€7§$“e

7. Approach Changes

"El None

8. Performance Variances, Accomplishmems, or Problems
Commenced drillsite construction on 6/3/86 and spudded Clackamas Thermal Gradient Hole on
6/7/86. The 7" surface casing was cemented at 488 feet depth on 6/13/86; BLM approved

same. Blowout prevention equipment tested and BLM approved on 6/18/86 Diamond coring
3.937" hole below 1316 feet at midnight 6/30/86

l: None

9. Open ltems

\ .




Diamond Shamrock
Thermal Power Company

August 5, 1986

Dr. Keith Barger

United States Geologlcal Survey
345 Middlefield Road )
Menlo Park, California . 94025

Dear Keith:

Enclosed please . find. five pieces of core from Thermal
Power Company/DOE’'s Clackamas Thermal Gradient Hole
(CTGH-1).. These selected pieces of core are being
provided to enhance your mineralogical identification and

" interpretation of alteration mineralogy samples from the
hole being sent by Mr. A. Waibel.  Your ready assistance
on this work. is greatly appreciated because it may affect
upcoming drill1ng decisions.

CIf I can providgvany additional information,‘piease do'anot
" hesitate to contact me at 707/576-7232.

. Best.regafds,

J. L. Iovenitfi
‘Senior Geologist

JLI/ma
JLI068

cc W. L. D’'Olier, Thermal Power
© E. D. James, Chevron
Susan Prestwich, DOE :
A. Waibel, Columbia Geoscience
P. M. Wright, UURI
OR-CL-BR:06

Thermal Power Company
A subsidiary of Diamond Shamrock, 3333 Mendocmo Avenue, Suite 120 Santa Rosa, Calu!orma 95401
Phone 707 576-7022



CRITERION 2:  TECHNICAL OBJECTIVES OF THE PROJECT

Thermal Power Company (TPC), if selected for a Cooperative Agreement, will
proceed under a Statement of Work, as approved by the DOE, which will include
the following objectives:

SCOPE

I.  TPC will drill a Thermal Gradient Hole to a total depth of 5000 feet
in Section 28, T8S, R8E Willaomette Meridian and in Marion County,
Oregon. This primary task will be accomplished by 24 hours per day
continuous work to achieve its completion in an estimated 60 days of
rig operations.

2. TPC will collect all required data both during and subsequent to
drilling the Thermal Gradient Hole.

3.  TPC will provideboll data and information gathered under this Project
to DOE.

4. TPC will obtain all permits and approvals required by government
regulatory agencies for the performance of this Project.

5.  TPC will perform all Project work in compliance with Federal, state
and local laws, rules and regulations and agency orders and guide-
lines.

PROPOSED DRILLING PLAN

Surface and Subsurface Conditions Anticipated

The drillsite, in Section 28 T85 R8E Willamette Meridian, approximately four
miles northwet of Olallie Butte, is situated in a clear cut parcel surrounded by
older forest stands within the Mt. Hood National Forest. An unknown thickness
of soil and rock overburden is expected above bedrock. Initial ground water
flows may be first evident when the borehole encounters the top of hard,
volcanic bedrock. A subsurface sequence of varied volcanic rocks, ranging from
hard, crystalline flows to bedded clastic deposits is expected to be penetrated by
the 5000-foot borehole. In the deeper intervals, discrete dikes or masses of
younger intrusive rocks may be recogmzed The geothermal resource evidence
sought is an expected sharp temperature increase somewhere between 3000 and
5000 feet. This phenomena would mark a transition zone between overlying cold
waters of the postuloted rain cap and the deeper hot fluids of a prospective
geothermal regime. The temperature increase may not be first perceived while
actually drilling and coring the borehole. A loss of drilling fluids,  into
expectable fractures, correlated with a temperature increase would be the most
“encouraging finding in terms of the primary objective of the Project. The TPC
perception of the configuration of the postulated geothermal resource has been
discussed in Criterion |.

 -|4-‘



Site Access and Preparation

Fortunately, numerous clear cut parcels of 10 to 80 acre areal size and a logging
road network exist in this portion of the Mt. Hood National Forest. The specific
site chosen is the northwest quarter of the southeast quarter of Section 28, T8S,
R8E, WM, in clear cut parcel 30 as shown on Forest Service maps. At the
approximate 4000-foot elevation of this site, a winter snow cover of 6-10 foot
thickness will preclude access during a five month interval, commonly November
to March. The specific site is immediate to an access road. A rectangular one
acre level bench will be cleared of any logged cuttings trash for the drillsite.
Care will be taken to minimize any toll of young second growth trees and
drainage changes in the existing land surface.

Hole Design

A proposed hole design for the 5000-foot Thermal Gradient Hole is shown in the
following Figure 12. TPC proposes the following drilling-coring program.

I.  Drill 12-1/4" hole with tricone bit and mud through overburden to
30-foot depth. Cement 8-5/8" casing back to surface.

2.  Drill 10-3/4" hole with tricone bit and mud to 500 feet depth. Run
geophysical borehole logs. Run 6-1/2" casing to 500 feet and cement
it in from shoe to surface.

3. Install head flange on 6-|/2" casing; install CSO ram above flange
and install MSP Hydril above CSO ram. Test and verify reliable BOP
equipment operation and compliance with BLM regulations.

4.  Continuously core with HQ diamond hea vtside diameter) to
5000 feet or greatest depth possible. Us€ 4- 1/2" dore guide casing as
required. If hole conditions become di , open corehole with 6"
bit and run geophysical borehole logs before cementing 4-1/2" casing
as intermediate protection string.

5. If required, reduce to NQ diamond heads (3.032" outside diameter)
and continuously core to 5000 feet. Run geophysical borehole logs.

Anticipated Hole Problems )

Loss of drilling fluid circulation is the chief problem anticipated. Lost
circulation material, additives or cement plugs may be utilized in resolving lost
circulation events above the 500-foot depth. Below the 4-%" casing shoe, the
continuous coring methods can proceed without fluid returns if an adequate water
supply is used (continuously pumped into the coring string) to lubricate and cool
the diamond core head. _

Drilling Fluids and Disposal

The drilling fluids, which will range between clay-water muds and water only,
will be confined and recirculated in the boreholée to the maximum

-15-
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extent possible. Storage of excess or waste drilling fluids will be contained in an
excavated sump immediate to the rig while the drilling-coring operations
proceed. At the conclusion of rig operations, the drilling fluid remainder will be
disposed of as required by BLM and Forest Service and the sump will be closed by
earth fill, compacted and levelled to the drillsite elevations.

g

It is contemplated that a steé€ rom surface to total depth, will be
hung or cemented in the borehote or valve, selected to contain the
wellhead pressure that may occur, will be fixed to the casing head flange and
will allow full closure or full opening of the borehole. The casing head gate will
be chained closed and locked. A prominent sign will identify the borehole, its
purpose, telephone number and party to contact if upset conditions occur.
Periodic inspections of the hole site and access roads will allow TPC's Santa
Rosa office to advise and assist DOE in its intended Access Interval activities.
TPC will not attempt to preserve access to the Thermal Gradient Hole during
the period of winter snow cover.

Hole Completion and Access Interval Status

Hole Abandonment and Site Restoration
{

These actions and their costs are included in TPC's proposal to DOE on the
condition that TPC shall have the right not to abandon the hole. If electing to
abandon, TPC will complete these actions in the 24th month of the Cooperative
Agreement, and in accordance with the BLM regulations and Forest Service
stipulations in the Geothermal Exploration Permit and in the Plan of Operations.
If TPC elects not to abandon, DOE will escape its cost share of these actions and
TPC will assume full legal responsibility and all future abandonment and site
restoration costs.

Rig and Equipment Specifications

The important subcontractors for drilling the proposed Thermal Gradient Hole
and for borehole geophysical logging have not been identified at this time. We
anticipate using a rig specifically designed to continuously core the proposed
Hole and with a 10,000-foot depth capacity in this mode of operation. We
anticipate no problems in obtaining the geophysical logging equipment to operate
in the 3.85" and 3.032" diameter boreholes established by the coring program.

Hole Containment

A double element (rams and Hydril) BOP stack would be secured to 500-feet of
6-%" casing, fully cemented from shoe to surface. The details and operating
verification checks of this critical equipment will be as approved by the BLM
avthority for operations on Federal geothermal leases. Containment after
drilling was described in Hole Completion above.

- 16 -
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Site Facilities

After completion of drilling operations and sump closure, no site facilities of any
kind are contemplated. The locked wellhead, the identification signs and the
clean, level two acre location bench will be the expected site condition during
the Access Interval required under the Cooperative Agreement.

Health, Safety, and Enviror;nenfdl‘ Considerations

TPC will fully comply with the special stipulations of the Federal geothermal
lease containing the drillsite, its Geothermal Exploration Permit as issued by the
BLM, and the Plan of Operoﬁons required and approved by both BLM and the
Forest Service. TPC will give special attention to drinking and natural water
safeguards, drilling fluid and human waste disposal and the fire risks posed by 'rhe
drllllng operation.

Drilling Schedule

The anticipated 60-day drilling schedule for the Clackamas 5000-foot Thermal
Gradient Hole is shown in the following Figure 13.

PROPOSED DATA COLLECTION PROGRAM

Data Collection During Drilling

The planned data collection program during drilling is described below. Included
is the specified DOE requirements (1-3) along with additional Thermal Power
Company data requisites. The program is designed to maximize data retrieval at
minimal costs for critical evaluation of the geotechnical characteristics and
potential of this prospect.

Rock Sampling

The drilling of the hole is designed such that a continuous core from bedrock to
total depth will be obtained. It is anhcnpoted that a 2.50" core will be recovered
from the drllhng of a HQ (3.85" OD) size hole. !f it is necessary to reduce to NQ
(3.03") hole size (see Proposed Drilling Plan), a 1.88" core will then be retrieved.
Drill cuttings will also be obtained from at leas'r the upper 500 feet of the hole.
The ‘drillsite geologist will provnde data collection and on-site handling of

samples (Appendix 3).

Fluid Sampling

Daily measurements of the hydraulic head (natural water level in the hole) will

~ be obtained as allowed during the drilling operation. "Lost circulation ‘data will
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‘be collected. If artesian flow is encountered and the ‘issued permit drilling

allows the performance of a flow test*, a short term test (less than | day) will be
conducted at total depth to obtain samples of the formation water and a
wellhead temperature and pressure. Drilling fluid samples will be collected as
per SCAP. The drillsite geologist will maintain a log of the daily water level and
lost circulation data (Appendix 3).

Geophysical Borehole Logging

The complete suite of geophysical borehole logs identified in the SCAP (temper-
ature, caliper, resistivity, self-potential, sonic velocity and density logs) along
with natural gamma, are planned to be run in the wellbore at two separate times.
The first logging operation will occur prior to setting the surface casing which is
planned at 500'. The second will take place at 5000 total depth. The open-hole
logs (SP, caliper, resistivity and sonic) will only be run from the shoe of the
surface casing to total depth. The others (temperature, gamma and density) will
be run from surface to total depth. Cased holed gamma and density logging will
provide data for cross-calibration between the two intended logging runs. The
drillsite geologist, along with the Thermal Power Company geologist, will
observe the logging operations. A comprehensive logging operation report will
be prepared for each logging operation. There are two potential situations which
may impact the second logging operation. The first is the inherent temperature
limitation of the geophysical tools and logging cable. ' It may be possible to pump
cool water into the wellbore to keep the in situ temperatures below the tool
limitation. This would only be possible if the hole could accept the fluid. The
second is related to hole conditions which may result in the setting of an
intermediate string of casing. Hole conditions may preclude the logging of this
immediate level. In such a case, a deep logging operation will be executed.

Maximum Temperature Reading

Three maximum recording thermometers will be run at every core ;'ecovery.
These data will be collected by the drillsite geologist (Appendix 3).

Daily Drilling Report

- A .dfilling report will be completed every day. A sample form is presented in

Appendix 4.

Directional Survey

A ‘multi-shot direction survey.is planned at total depth. These data will allow
for oriented core anolysus Specific hole conditions may require an additional
survey.

*BLM regulations on deep thermal gradient holes state that such holes cannot be
used to produce or physically test goethermal resources. Oral communications
with both the California and Oregon BLM indicate that testing may be allowed if

the hole is properly prepared to handle fluid flow (e.g. BOP, proper cemented
casing, ete.) -
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"Mud" Log

A "mud" log (Appendix 3, Figure 4) will be maintained during the drilling
operation. This log will provnde the following principal data, summanzed at a
vertical scale-of " = 100

I.  geologic field description of core (including lithology, alteration
minerology and fracture geometery assuming a vertical hole),

2.  graph of penetration rate versus depth,
3.  graph of measured water level versus depth,

4, lost circulation zones (including time/date, depth, total amount
of fluid loss and rate of fluid loss), and

5. casing profile.

Data Collection After Drilling

Two temperature surveys are planned to be conducted one week and one month
after the Thermal Gradient Hole has been completed. These surveys will be
from surface to total depth.
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TPC
Statement of Work

1.0 Introduction

The Cascade volcanic region has long been suspected to contain
considerable geothermal potential, as evidenced by recent volcanism and
other thermal expressions. There are few known surface manifestations
of geothermal energy in spite of the obvious occurrence of heat
sources. One possible explanation is that the downward percolation of
the extensive regional cold ground‘ water system suppresses surface
evidence of wunderlying hydrothermal systems. However, there have been
few wells drilled in the Cascades region to a sufficient depth to

. properly evaluate the temperature and hydrological conditions beneath
the cold water zone. There 1is a great need for characterization
identification of the deeper hydrothermal regime in order to more
conclusively define the geothermal potential of the Cascades volcanic
environment. '

DOE's primary objectives for this cost-shared drilling project are to

obtain and release to the public subsurface information, specifically:

rock samples (core and/or drill chips),
equilibrium temperature profiles,
uncontaminated fluid samples,

© O O O

evidence for the existence and depth of potentially producible

aquifers,

(]

geophysical well logs, and _
0 information on drilling conditions and problems in the
Cascades environment.



2.0

3.0

4.0

Scope

The Participant, TPC, will drill a thermal gradient hole to a total
depth of 5000 feet in Section 28, 78S, R8E Willamette Meridian,

~ Marion County, Oregon. This primary task will be accomplished by

24 hours per day continuous work to achieve its completion in an
estimated 60 days of rig operations.

The Participant will collect all required data both during and
subsequent to drilling the thermal gradient hole.

The Partcipant will provide all data and in%ormation gathered under
this Project to DOE.

The Participant will obtain all permits and approvals required by

government regulatory agencies for the performance of this Project.

The Participant will perform all Project work in compliance with
federal, state and local laws, rules and regulations and agency

orders and guidelines.

Applicable Documents

Work performed by the Participant will be in compliance with all

Federal, State, and local laws, rules and regulations, and agency orders

and guidelines.

Technical Tasks

4.1

Project Management

A. Prepare and obtain DOE approval of a Project Management Plan
within 30 days after award of this agreement. The plan will

include a work breakdown structure and a 1ist of deliverables



by task, identify the individuals and subcontractors respons-
ible for each task, discuss the management techniques to be

used, and include a schedule that shows the period for per-
formance pf each- subtask and identifies principal milestones

and decision points for each. This plan will also designate
an individual or individuals who well act as principal points
of contact with DOE on behalf of the Participant.

Submit and obtain DOE approval of a Project Institutional Plan
prior to initiation of site preparation. The plan will
identify items required by governmental regulatory agencies
for the performance of this work, the agency whose requirement
the item fulfills, and the actual or projected submittal and
agency approval dates. The plan will also discuss any legal,
social, or institutional problems anticipated during perform-
ance of the project and planned solutions.

Prepare and obtain DOE approval of a Project Drilling Plan
prior to drilling. The plan shall describe:

1. Surface and subsurface conditions anticipated to be
encountered during drilling, including configuration of
the resource.

2. Site access.

3. Site preparation.

4, Hole design including hole size, casing size, cementing,
etc.

5. Rig and equipment specifications.



6. Well containment during and after drilling including
applicable regulatory requirements).

1. Drilling fluids and disposal method.
8. Hole completion.

9. Plugging and abandonment.

10. Site restoratioh,

11. Anticipated hole problems, if any, and proposed

solutions.
12. Health, safety and environmental considerations.
13. Site facilities, if any.

14. Drilling schedule including major activities and

estimated duration.,

15. On-site supervision to be used during drilling, including

drilling supervisor(s) and geologist(s).

Prepare and obtain DOE approval of a Project Data Collection
Plan prior to drilling. This plan will address data
collection both during drilling and after drilling. The plan
will identify 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 each type of data, including type of instrument and
planned calibration,  where appropriate. The plan will
specifically ididentify all 7logs and samples of rock and fluid
"that are to be collected.



Conduct subcontractor evaluations, select subcontractors and
complete contract negotiations with selected subcontractors.

Pérform project' management in accordance with the approved
Project -Management Plan. - In addition to close general
coordination with DOE, immediate and full disclosure of any
project prob]ém areas to DOE is required, so that timely

corrective action may be taken with DOE support, if necessary.

Deliverables: Appfoved Project Management Plan, Project

Institutional Plan, Project Drilling Plans and Project Data

Collection Plan.

4.2 Permitting and Environmental Reporting

A.

Prepare, submit and obtain approval of any documentation
required by governmental regulatory agencies for the per-

formance of this work,including a geothermal Exploration

Permit and a Plan of Operations. A copy of all documentation
provided to any governmental agency and pertinent to this

project shall be provided to DOE,

An  approved environmental document is required for this
project prior to any ground»disturbance. It is anticibated
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 require-
ments.. If DOE determines that a separate Environmental
Evaluation Report 'is required prior to any ground disruptive
activity, DOE will notify the Participant in writing. In that
eVent, the Participant will prepare the Environmental Evalu-
ation Report in-accordance with DOE Environmental guidelines.
If a DOE Environmental Assessment is required, the Participant
will provide information required by DOE for DOE's preparation
of the Environmental Assessment.



If DOE determines that an Environmental Assessment is

requfred. DOE will notify TPC in writing. Upon such
notification, TPC will provide information as required by DOE

for DOE's preparation of the Environmental Assessment.

Deliverables: Approved environmental document and regulatory

~ documentation.

4.3 Drilling

A.

Confirm Tlogistics, services and vendors with requirements

outlined in the appfoved Project Drilling Plan.

Prepare drill site, access and water supply and move in

- drilling rig 1in accordance. with approved” Project Drilling -

4.4 Data

Plan.

Drill a  thermal gradient hole to 5000 feet TD in accordance
with the approved Project Drilling Plan. The Participant
shall repoft on drilling status daily to the designated DOE
représentative.' so that discussions concerning the drilling

operation can be made in a timely manner.

Collection

~Collect the following data as a minimum in accordance with the

approved Project Data Collection Plan. These data shall be

provided to DOE as soon as acquired.

Rock Sampling - The drilling of the hole is designed such

that a continuous core from bedrock to total depth will
‘be obtained. .It is anticipated that a 2.50" core will be
recovered from the drilling of HQ (3.85" OD) size hole.
If it s necessary'to reduce to NQ (3.03") hole size, a

1.88" core will then be retrieved. Drill cuttings will



also be obtained from at least the upper 500 feet of the

hole. The Participant's drillsite geologist will provide
data collection and on-site handling of samples. DOE
will provide procedures for identification and splitting

of core and cuttings and will coordinate disposition and

storage of the samples with the Participant.

Fluid Sampling - Daily measurements of the hydraulic head

(natural water level 1in the hole) will be obtained as
allowed during the drilling operation. Lost circulation
data will be collected. If artesian flow is encountered
and the issued drilling permit allows the performance of
a flow test, a short-term test will be conducted at total
depth to obtain samples of the formation water and well-
head temperature and pressure, Drilling fluid samples
will be collected as per SCAP. The drillsite geologist
will maintain a Tlog of the daily water level and lost
circulation data. If no artesian flow is encountered,
the Participant will still endeavor to collect samples of
uncontaminated aquifer fluids at locations in the hole at
which fluid production would be anticipated on the basis
of lost circulation, indications of fracturing in the
core or chips, geophysical well logs or other standafd
indicators. Potential methods for co]]ectidn of these
samp]eé‘ include swabbing, " bailing, air 1ift, drill stem
tests and pumping. The Participant will examine these
and/or other fluid sampling techniques and address
collection of these samples 1in the Project Data
collection Plan.

Geophysical Borhole Logging - The complete suite of
geophysical borehole logs identified in the SCAP

(temperature, caliper, resistivity, self-potential, sonic

velocity and density logs) along with natural gamma, will

be run 1in the wellbore at two separate times. The first



logging operation will occur prior to setting the surface
casing which 1is planned at 500'. The second will take

place at 5000' total depth. The open-hole logs (SP,
caliper, resistivity and sonic) will only be run from the

shoe ‘of the surface casing to total depth. The others
(temperature, gamma and density) will be run from surface
to total .depth. Cased hole gamma and density logging
will provide data for cross-calibration between the two
intended logging runs. The drillsite geologist, along
with the Thermal Power Company geologist, will observe
the logging operations. A comprehensive Tlogging
operation report will be prepared . for each logging
| operation. One set of field prints will be sent to DOE

as soon as available.

Maximum_Temperature Reading - Three maximum recording

thermometers will be. run at every core recovery. These

data will be collected by the drillisite geologist.

Daily Drilling Report - A drilling report will be

completed every day and submitted to DOE.

Directional 'Survgy - A multi-shot direction survey will

be made at total depth to allow for oriented core
analysis. Specific hole conditions may require an
additional survey.

"Mud" Log - A "mud" log will be maintained during the
drilling operation. = This log will provide the following
principal data, summarized at a vertical scale of "=
100'.

1. geologic field description of core (including
lithology, alteration minerology and fracture
geometery assuming a vertical hole),



2. graph of penetration rate versus depth,
3. graph of measured water level versus depth,
4. lost circulation zones (including time/date, depth,

total amount of fluid loss and rate of fluid loss),
and

5. casing profile.

Temperature surveys

)

Two temperature surveys are planned to be conducted one
week and one month after the thermal gradient hole has
been completed. These surveys will be from surface to
total depth. ‘

Deliverable: Data and samples.
4.5 Hole Completion and Maintenance

A. Upon satisfactory completion of drilling, open-hole geophysi-
cal logging and sampling, a steel tubing string will be hung
or cemented in the borehole from surface to TD and the well
completed in accordance with the approved Project Drilling
Plan.

B. Upon completion of the hole, DOE and the Participant §ha11
review and discuss the data. A mutual agreement between DOE

and the Participant must be reached prior to releasing the
rig.

C. The Participant shall provide to DOE within 15 days of
completion of the hole a schematic of the actual completed
hole configuration.



D. The hole and site shall be maintained for a period of 12
months after hole completion in accordance with the approved

Project Drilling Plan. The hole and site shall be made
available to DOE during this period for DOE's scientific use.

The will not attempt to preserve access to the site during the

period of winter snow cover,
Deliverable: Completed hole configuration schematic.

4.6 Abandonment and Site Restoration

If the Participant so elects, the hole will be abandoned and
the site fully restored in accordance with BLM regulations,
Forest Service stipulations and the Project Drilling Plan.
Alternatively, the Participant may elect to breserVe the hole.
and drillsite at its sole risk, cost and legal responsibility.
In this instance, the Participant shall provide DOE with a
copy of the plug and abandonment and site restoration plans
from the approved Plan of Operations and shall provide

confirmation of these activities.
Deliverables: Approved P&A and restoration plans.

5.0 Reports, Data and Other Deliverables

. A. The Project Drilling Plan as required by Subtask 4.1.C.
B. The Project Data Collection Plan as required by Subtask 4.1.D.

C. The Project Management P]én as required by Subtask 4.1.A.

D.  The Project Institutional Plan as required by Subtask 4.1.B.
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A1l data collected by the Participant under Task 4.4,

Regulatory documentation and Approved Environmental document
under Subtasks 4.2.A and 4.2.B.

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 identified on DOE
Form CR-537, Reporting Requirements Checklist.
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Chevron Resources Company
A Division of Chevron Industries, Inc.

535 Market Street, San Francisco, California
Mail Address: P.0. Box 7147, San Francisco, CA 94120-7147

April 17, 1987

Re: Clackamas Geothermal, Oregon

Dr. Gary Olhoeft

U.S. Geological Survey
P.O. Box 25046, MS 964
Denver, CO 80225

Dear Gary:

Thanks for the resistivity information on the core I sent you from the Clackamas
hole. More importantly, I am pleased that you are interested in logging the hole.
Mike Wright at U.U.R.L is more or less the custodian for the well; I have asked him
to call you directly. The hole is cased to 4200 feet, uncased to 4803 feet, but now
contains a 2 inch pipe to total depth for temperature measurements. Mike
mentioned that a workover rig might be in Oregon this summer, and could pull the
pipe for your logging of the bottom 600 feet.

Attached are (1) a copy of the temperature log, (2) a r'eport on the geophysical
logging, and (3) a copy of the resistivity/IP log for the 4200-4803 foot interval.

Sincerely, 2; ; ; /l
harlesM Swift, Jf.
ce:  Mr. E. D. James -

Mr. J. L. Iovenitti - Thermal Power Co.

Thanks for your interest in this project.

.
M vy



'Diamond Shamrock
Thermal Power Company ' W. L. D'Olier

1 October 1987

Ms. Susan M. Prestwich
Geothermal Project Manager
DOE, Idaho Operations Office
785 DOE Place -

Idaho Falls, Idaho 83402

‘ RE: Coopefative Agreement
‘ ‘ ‘ ~No. DE-FC07-851D1D12614
- Final Technical Report

Dear Ms. Prestwich:

Thermal Power Company herewith transmits 4 copies of the Final
Technical Report.for the 4800-foot Clackamas Thermal Gradient Hole.
Additional single copies were separately mailed to key persons as
shown below.

We enjoyéd partitipating in the Cascade Geothermal Drilling
Project, as a mutually beneficial opportunity created by DOE. Your
skilled management in this joint work was especially appreciated.

Very truly yours,

W. L. D'Olier
Vice President
Geothermal Exploration

0037S/pg 3/ao

cc: Hoyles - DOE
Wright - UURIY
Reed - DOE
Cole - Chevron

Thermail Power Company
A subsidiary of Diamond Shamrock, 601 Calsforma Street San Francisco, California 94108
Phone 415 981-5700, Telex 34387 DIASHAM SFO



Department of Energy

Idaho Operations Office
785 DOE Place
Idaho Falls, Idaho 83402

October 9, 1987

Mr. W. L. D'0lier

Vice President
Geothermal Exploration

~ Thermal Power Company
601 California Street _
San Francisco, CA 94108

SUBJECT: Completion of Cooperative Agreement DE-FC07-851D12614
Dear Bill: |

We received the copies of your final report. It looks fine. Thank You.
Also your letter and report of October 5, 1987. I have begun formal
closeout procedures on the cooperative agreement,

I, personally, wish to thank both you and your staff, particularly Joe
Iovenetti, for such professionalism, cooperation, and support during the
agreement. If all my projects ran this smoothly 1ife would be much easier.

Sincerely,

Susan M. Prestwich
Project Manager
Advanced Techno]ogy D1v1svon

cc: -Joe lovenetti, Thermal Power
Marshall Reed, DOE-HQ
Jeff Hoyles, DOE-ID
Mike Wright, UURI



< Diamond Shamrock
Thermal Power Company

11 April 1986

Ms Susan Prestwich
Messrs Earl G. Jones and

Ronald A. King Mr. P. M. Wright

U. S. Department of Energy University of Utah

785 DOE Place 391 Chipeta Way, Suite C
Idaho Falls, Idaho 83402 Salt Lake City, Utah
Gentlemen:

Enclosed are the Federal Assistance Management Summary
Report and the Federal Assistance Program/Project Status
Report for the reporting period January 1, 1986 through
March 31, 1986. ,

Should you have any questions, please feel free to contact

us.
Vice President
Geothermal Exploration
WLD/ma
enclosure

Thermal Power Company
-A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401
Phone 707 576-7022



EARTH SCIENCE LABORATORY
UNIVERSITY OF UTAH RESEARCH INSTITUTE
391 Chipeta Way, Suite C
Salt Lake City, Utah 84108
(801) 524-3422

H~) & SEL
: DATE
;éZA}il/(j%;%;LZE&Ik)&(LQZJ ﬁ\S;I:>fif
"ORG,./LOCATION TELEPHONE NUMBER
Dnille KQWQ%— VORI |
FROM - ORG./LOCATION TELEPHONE NUMBER
THIS TRANSMITTAL CONSISTS OF ?__——— PAGES.

(excluding cover sheet) ~— -

VERIFICATION TELEPHONE NO. (801) 524-3437




T 4 FEDERAL ASSISTANCE PROGRAM/PROJECT STATUS REPORT T FORM APPROVED
{10:800 . ’ OMB No. 1900.0127

1. ProgramiProject ldentification No. 2. Program/Project Title 3. Reporting Period
DE-FC07-851D12614 Cascade Geothermal Drilling ézzl§§__ﬁwmmhéillﬁﬁi
4. Name and Address . 5. Program/Project Start Date
Thermal Power Company ’ 9/30/85

3333 Mendocino Avenue,
Santa Rosa, California 95401

Suite 120 6. Completion Date
9/30/87

7. Approach Changes

7@ None

8. Performance Varianc_e:s, Accomplishments, or Problems
Recipient submitted Project Institutional Plan and Environmental Evaluation Report to

DOE-Idaho Operations Office on 3/11/86; they remain under DOE consideration at 3/31/86.

[: None

9. Open items . . .
Recipient submitted Plan of Exploration for Clackamas 5000-~Foot Thermal Gradient Hole to

U. S. Bureau of Land Management, Portland on 9/26/85. Also, submitted Application for
Geothermal Drilling Permit to same authority on 11/14/85. These submittals remained

under BLM processing at 3/31/86.

D Nqne

10. Status Assessment and Forecast

£l No Deviation from Pian is Expected

11. Description of Attachments

) @ None
- [Ll 19

12. Signature of Recipient a 13. Signature of DOE Reviewing Representative and Date .
W. L. D'Olier //%% | —



. . o T FORM APPROVED
1o . - OMB No 19000127

1. Program/Project identification No. 2. P.  m/Project Title 3. PReporting Period
DE-FC07-851D12614 Cascade Geothermal Drilling 17178 mrougn.3/31/86_
4. Name and Address ' o 5. Program/Project Stert Date

Thermal Power Company ' 9/30/85

3333 Mendocino Avenue, Suite 120 6. Completion Date

Santa .Rosa, California 95401 _ T 9/30/87

7. Approach Changes

@ None

B. Performance Variances, Accomplishments, or Problems

Recipient submitted Project Institutional Plan and Environmental Evaluation Report to
DOE-Idaho Operations Office on 3/11/86; they remain under DOE consideration at 3/31/86.

C None

9. Open htems

‘Recipient submitted Plan of Exploration for Clackamas 5000-Foot Thermal Gradient Hole to
U. S. Bureau of Land Management, Portland on 9/26/85. Also, submitted Application for -

Geothermal Drilling Permit to same authority on 11/14/85. These submittals remained
under BLM processing at 3/31/86.

.

D None

10. Status Assessment and Forecast

G No Deviation from Plan is Expected

11. Description of Attachments -

N lNone . ) /lL

12. Signature of Recipient and Date
W. L. D'Olier _

é 13. Signature of DOE Reviewing Representative and Date

7 A
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UNIVERSITY OF UTAH RESEARCH INSTITUTE

2t v

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITEC™
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

April 17, 1986
MEMORANDUM

T0: Mike Wright
FROM: Bruce Sibbett

SUBJECT: Thermal Power Company's Drilling Plan for the Clackamas Hole

Comments:

Hole Design ¢ & d: Drilling with HQ rod with an 0.D. of 3.7", through
the 7" surface casing will allow the drill rods to "whip around" within the
500' of surface casing subjecting it to continuous bending stresses. 4-1/2"
casing placed within the 7" casing would provide stabilization for the HQ
drill string. The statement in d) "use 4-1/2" core guide casing as required."
may indicate that the drilling plan does call for stabilization with 4-1/2"
casing within the 7" casing during coring but it is not clear. In Appendix I,
p. 1, #4, the drilling program does state that the 7" surface casing will be
temporarily sleeved with 4-1/2" casing. Failure to sleeve the HQ rods to
reduce the annulus in the surface casing could result in the HQ twisting off
and loss of the hole.

A casing shoe could be used to drill the 4-1/2" casing into the hole
bottom at 500' and the 4-1/2"-7" annulus filled with drilling mud (to
stabilize the casing) before the HQ coring begins. The 500' of 4-1/2" casing
can be pulled out later if it is necessary to ream out the corehole to 6" or
on completion of the hole.

If 4-1/2" casing is set to some depth to control either hole conditions
or cool water aquifers below the 500' of surface casing, a method of removing
the 500' of 4-1/2" casing within the 7" surface casing to facilitate possible
placement of a pump upon completion of the hole should be considered.

Although no pump is planned in the drilling plan the possibility should be
left open. This assumes that the piezometric surface of the thermal aquifer
will be within 500' of the surface such that a pump could be placed in the 7"
casing to draw out samples if the thermal aquifer does not flow spontaneously.




The hole design, Figure B, p. 8, indicates the 4-1/2" casing will not
extend to the surface in the completed hole, and in Appendix I, #7 the 4-1/2"
casing overlaps the 7" casing between 450 and 500 feet.

The drilling plan does not mention a liner hanger or how the 4-1/2"
casing will be hung. After the 4-1/2" casing is set to depth and cemented, a
4-1/2" casing sleeve will be needed in the 7" casing for continued drilling.
A liner hanger or some method is needed to control cementing of the lower
casing, centralize the 4-1/2" in the 7" casing and align the 450 feet of 4-
1/2" sleeving on top of the lower casing.

Fluid Sampling: The drilling plan doesn't specify exactly how fluid
samples will be obtained. Appendix I, #8 of the Detailed Drilling Program
seems to suggest the well is expected to flow spontaneously. Will airlift or
pumping be considered if the well doesn't flow? If the objective of obtaining
thermal fluid samples is going to be met, we will have to plan for it. How-
ever, the likelihood of the hole flowing spontaneously is very low.

The drilling plan for the Clackamas 5000-foot thermal gradient hole is
much improved over the original plan and seems satisfactory.

Boree 5 S HREF

BSS/jp



Diamond Shamrock
Thermal _Power Company

January 29, 1986

U. S. Department of Energy
Idaho Operations Office
785 DOE Place . _
Idaho Falls, Idaho 83402

.. Gentlemen:

Enclosed are the Federal Assistance Management

Summary Report and the  Federal Assistance
. Program/Project Status Report for the reporting

period October 1, 1985 through December 31, 1985.

Should you have any questions, please feel free
to contact us. '

Vice President
Geothermal Exploration

WLD/ma S o l

Thermal Power Company -
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401

Phone 707 576-7022



ot FEDERAL ASSISTANCE PROGRAM/PROJECT STATUS REPORT
ORM EIA-459F FORM APPROVED

110°80) - ) OMB No._ 1900.0127
1. Program/Project Identitication No. 2. ProgramlProlect Title 3. R Period
Dh‘§&6?'§§TDifgfz Cascade Geothermal Drllllng 0 r?g e";n) 12/31/85
4. Name and Address . 5. Pr ject Start D

Thermal Power Company g??%?%?‘ tort Date
3333 Mendocino Avenue, Suite 120 Totion Date
Santa Rosa, California 95401 ‘ v GT55%4

7. Approach Changes

E None

8. Performance Vanances Accomplishments, or Problems

Recipient submitted Project Management Plan to DOE on 10/25/85; it was approved by
U. S. DOE, Idaho Operations Office 1n November, 1985.

Rec1p1ent submitted Plan of Exploration for Clackamas 5000-Foot Thermal Gradient Hole

to U. S. Bureau of Land Management, Portland on 9/26/85. Also, submitted Application for
Geothermal Drilling Permit to same authority on 11/14/85. These submittals remained '
under BLM processing at 12/31/85.

.

l: None

9. Open ltems

E] None

10. Status Assessment and Forecast v

&J No Deviation from Pian is Expected

11. Description of Attachments

13. Signature of DOE Reviewing Representative and Date
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Idaho National Engineering Laboratory

June 2, 1986

Mrs. Susan M. Prestwich
Advanced Technology Division
Idaho Operations Office -DOE
Idaho Falls, ID 83401

REVIEW OF THERMAL POWER PLANS -SGS-16-86

Dear Susan:

At your request, I have reviewed the institutional plan, the drilling plan
and the data collection plan for Thermal Power's Clackamas hole. Thermal
Power should be commended for preparing a good set of plans that I feel
meet the intent of DOE's requirements. I have the following specific
comments: :

Institutional Plan

Thermal Power has obtained ail required permits and approvals for this
thermal gradient hole. The final outstanding permit, the water
appropriation permit, was approved in late May. This permit is based on a
temporary rule allowing limited duration geothermal exploration in the
Clackamas basin, and the original restrictions will apply when the permit
expires in 180 days. Thermal Power's drilling schedule will require
extension of the DOGAMI drilling permit which expires on July 8. Thermal
Power has completed the cultural and botanical surveys required by the BLM
special stipulations. No sensitive areas were identified. The Oregon
Dept. of Environmental Quality will require an analyses of the drilling
fluids and cuttings prior to giving approval to Thermal Power's disposal
plans.

The institutional plan references DOE's requirement for an EER. Has DOE
notified Thermal Power that they waive this requirement?

Drilling Plan

I did not see any problems with Thermal Power's drilling program as
outltined in the plan. Their site restoration plans appear to be
sufficient to meet Forest Service and BLM requirements. There are no
additional restoration requirements that I think DOE should request.

¢n§EGaG idano. nc.  P.O. Box 1625  Idaho Falls, ID 83415
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Data Collection Plan

With the Thermal Power-UURI resolution of disposition of the cuttings and
core, the data collection plan should meet the requirements as outlined in
the scope of work. If a high-temperature resource is encountered and the
attempt to flow the hole is successful, the flow rate estimates will have
to be back-calculated to the bottomhole temperature. For this reason, I
would recommend that the flow test be correlated with a temperature
survey.

Sincerely,

Susan G. Stiger -

~ Renewable Energy Programs
ks ) »

cc: J. 0. Zane, EG&G Idaho
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UNIVERSITY OF UTAH RESEARCH INSTITUTE.

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295

TELEPHONE 801-524-3422 '

November 25, 1985
' MEMORANDUM

T0: Sue Prestwich
FROM: Bruce Sibbett
SUBJECT: Comments on Thermal Power Company Dri1lihg Pregram, Clackamas Hole

There are some fundamental problems with the Clackamas 5000-foot thermal
gradient hole drilling plan. It is unclear whether they really want a core
hole with little casing or a 6" rotary hole cased to 4000'. I doubt that the
budget -can afford both, Also the program doesn't actually explain how a water
sample would be.obtained or how the well would be induced to flow.

The problems with the drilling program are listed below: .
Bits 10" and 5 5/8" bits are not standard sizes. They would have to use
9 7/8 or 10 5/8 and 6 or 5 7/8.

Page 1,#2 Drilling 9 7/8" hole to 500' with an air hammer is a good idea.

However, to allow for the couplings on the casing and have enough
clearance in the annulus to cement the 7" casing a 10 5/8" hole
would be preferred.

Page 1,#4 "Prepare diamond coring system suggests they will move off the
. - rotary rig and move in cor1ng rig. I don't know of any rotary rig

which can do wireline HQ coring. Core rigs don't have the power to

- rotary drill a 9 7/8" hole in basalt and don't have an air

- compressor system. Setting 500' of 7" casing is also very
difficult with a core rig. Experience on Ascension Island and
Newberry Crater suggest that drilling the upper large diameter hole
with a rotary rig then moving in a core rig is most cost effective
when possible,

Page 2,#5 If hole conditions become difficult drilling with HQ, opening the
' hole up to 6" with a rotary (?) bit will not solve the problems
such as lost circulation or caving. Also they would have to switch
. drill rigs aga1n because the core rig can't eff1c1ent1y drill that



size hole to any depth., How will they run a "rig flow test"? It
is not that easy.

Page 2, #7 I'm not sure a 50' lap between 7" and 4 1/2" casing is adequate.
Also, how will they disconnect from the 4 1/2" casing? If they set
the casing on the bottom cementing the annulus from the bottom is a
problem. Normally a liner hanger is used which requires a greater
overlap.

They can't cement 4 1/2" casing in a 6" hole because even
flush joint 4 1/2" casing is 5 1/4" 0D at the joins leaving only
3/8" clearance in the annulus. Irregularities in the hole and
swelling clay zones, both will be there, will reduce the annulus
more making it highly unlikely that cement could pass through 3500'
of hole without plugging off. For a good cementing operation one
would normally have 2" clearance in the annulus.

The 130 HP diesel engine for the drill rig is far to small.

RECOMMENDATIONS:

If Thermal Power really wants the hole cased to 4000 feet they should
forget about coring and use a large rotary drill rig., With such an approach
lost circulation will probably be a major probiem. The section on
"Geological...Conditions" (White, 1980) fails to mention that the drill site
is mapped as Quarternary High Cascades basalt flows which may present major
lost circulation problems.

The alternative is to design the hole strictly as a core hole. In that
case the surface part of the hole could be rotary drilled with a 6 1/2" air
hammer. This would require a good operator with a light touch to keep the
hole straight which is important for the core drilling. Air drilling reduces
the lost circulation problems. A 4 1/2" J55 casing would then be set and the
hole cored with HQ (10lmm hole).

A fluid sample may be obtained by pumping air down 2" liner pipe hung
inside the HQ drill rod for air 1ift up the inside of the drill pipe. This
method would lock control on where the produced fluids come. from and puts the
drill string at risk in the open hole but would be less costly than drilling a
deep rotary hole and casing it.

REFERENCE:
White, C. M., 1980, Geology of the Breitenbush Hot Springs quadrangle,

Oregon: Oregon Department fo Geology and Mineral Industries
Special Paper 9, 26 p.

Brvee S 5231f242227¢
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April 29, 1986

Ms Susan Prestwich _ i
DOE Project Officer ’ '
U. S. DOE, Idaho Operations Office

785 DOE Place

Idaho Falls, Idaho 83402

Re: Cooperative Agreement
No. DEFC07-851D12614
PROJECT DATA COLLECTION PLAN

Dear Ms Prestwich:

Thermal Power Company herewith submits five copies of the PROJECT
DATA COLLECTION PLAN for the Clackamas 5000-Foot Thermal.Gradient
Hole. .

Two outstanding issues remain with respect to drillsite geotechnical
activities. = First, the detailed geophysical borehole logging
program will be formulated upon contractor selection. This process
is expected to complete by 9 May 1986. The second issue is how to
provide DOGAMI with a representative suite of cuttings and core.
Adequate representative samples have been indicated by DOGAMI to be

..a small envelope of cuttings from each 30 ft. from the rotary
drilled portion of the well plus several inches of core from each
major lithology change in the cored portion of the well." '~ Since
UURI will be ‘the repository of the cuttings - and core, Thermal
recommends that UURI be responsible for responding to the DOGAMI
request.

We look forward to the execution of this program.

Sincerely,

~:§c>e. DB VG ™y

J. L. Iovenitti
Senior Geologist

JLI/ma

cc Mr. A. Cooper, Chevron Resources Co.
Ms J. Wood, Thermal Power Co.

Thermal Power Company
‘A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue Suite 120, Santa Rosa, California 95401
Phone7075767022
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14 November 1985 |

U. S. Department of the Interior
Bureau of Land Management
Division of Mineral Resources
P. O. Box 2965

Portland, Oregon 97201

Attention:  Mr. Robert Fujimoto

Subject: Geothermal Drilling Permit Application _
Clackamas 5000-Foot Thermal Gradient Hole
Federal Geothermal Lease OR 12344

Gentlemen:

We submit herewith our application for Geothermal Drilling Permit, on USGS
Form 9-1957, for the Clackamas 35000-Foot Thermal Gradient Hole. This
application supplements our Plan of Exploration which was delivered to your
office under our letter dated September 26, 1985. We would proceed under an
approved Permit, with drilling operations in June-July 1986, after obtaining
additional approvals from the U. S. Department of Energy which is supporting
this Thermal Gradient Hole under a Cooperative Agreement with Thermal Power
Company. '

Our Detailed Drilling Program is deliberately flexible in order to best respond to
the actual thermal and fluid conditions found at depth and to obtain the highest
quality information on the geothermal resource, if encountered.

Please contact the undersigned at 707/576-7040 for all additional comments,
explanation or information which you may require in considering this application,
its approval and issuance as a Permit. Your early attention will be greatly

appreciated.
Vice .President :
Geothermal Explogatgmc E [ V E D
WLD/ma NOV 181985
Enclosures: 5 Application Documents _  ADVANCED TECHNAOGY

BRANCK

Thermal Power Company
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401
Phone 707 §76-7022
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usGs® 91987 OMITED CTATES OEPARTIENT OF THE DRTSKION Yors Approved

GECLOGICAL SUSVEY, CONGERVATION DIVISIOW Budget Duresy No,
GEOTHERWL DAILLING PERMIT ' ~ . LEASE SEAIAL ¥O.
the U.8. Geologicel Survey requires this form of other Buperviscr approved form to be Ppropared and filed &n ‘ QR 12344
triplicacs with requisits sttachments vith the Bupervisor. The Bupervisol BuSt spprove this permit prioy to B. SURTACE MAUGEDR: BLA L ) T L)
any lssse operstios. . - Onhez { )
Clackamas 5000' Thermal Gradient Hole (CTGH) TR
15. TYPS OF WORKs DAILL WTM WELL { SEORILL ( [T UG MR OLREICTIONALLY DRILL { §} OTMER X} |~ N/A
Ib. WKl TYPE: PADUCTION ( ) DORCTION ( ) MEAT KXCHANGE ( ) OBGZRVATION [ ) WATZR SUPPLY (| ) OMMER (3 . WELL WO, ]n. PERUT w0,
lc, WELL STRTUS: Proposed C'l"(x}‘l‘{;lu AREA
. 1ESSTR/OPEMTOR P . L
owmao Thermal Power Company - Squirrel Creek
b3, . .o Ro, BLE N,
3. ADONSHS OF LESSXR/OPEMATOR 3333 Mendocino Avenue, Suite 120 <. ¥ ‘.
Santa Rosa, California 95401 . Sec. 28 T8S RBE
15. LOGATION Of wild Willamette Meridian
At surtface Approximately 2200' N and 1500' W of SE Corner of Sec. 28
At proposed prod. soe - gyme as Surface Location : 1. conry
Marion
16¢. DISTMACE FRON PROPOSED LOCATION TO WELAREST PROPERTY OR LUASE LINE B3, STATE
g 1500' W of East Line of Sec. 28 Orezon
I7. DISTANCE FPOR PROPOSEID LOCATION TO MEARKZST WELL, DRILLING, COWPLETED, OR APPLIXD FOR Ow THIS LEASE B3, APPRCX. srum-r.un N
No previous well drilled or applied for on this lease. 1 June 1986
BT. ACRES ASSICHID (WELL SPACING)
N/A
10.. DRILLING WEDIA ARD CBARMCTIRISTICS: AIR () 9. PROPOSED DEPTY 20. KLXVATIONS) BESTINATED J{xk PisAL [)
WTER (¥ HD (X) m«) Othar ( ) meASURED: 5000
RIFEREWCE DATUM: GR Mmr () PP() ) ()
g veETIOAL: 5000 ot s () omre ()

21: EXIEYING AND/OR PROPOSED CASIMG AMD CEMENTIRG PROGRAN (Liet sxisting program firet, followed by proposed prograa, nnd separate dy & sufficlent spece
to clearly distinquish _the two programs)

$11z OF OLE . $13L OF CAA MG WLICHT PER FOCOT COUPLING GRADE SLTTING DEPTH QUNNTITY OF CMENT
Collars & Threads Top_ | posuoe
14-3/4% 11-3/4" 28 bs. - N/A 1/4" wall 0 30 | 25cuft.
10" or 9-7/8" ™ 26 s, Buttress K-55 0 500 266 cu. ft.
6" or 5-5/8" 4-1/2" 11.6 Ibs. Long K-55 450 | 4000 605 cu. ft.

23. PROPOSED MORK SUMMARY

Prepare 160' x 200! drillsite pad and lined sump adjacent to existing access road into clear cut parcel 30. Move in truck mounted rig.
Drill 14-3/4" hole to 30’ depth, run 11-3/4" conductor to bottom and cement to surface. Drill 10" hole to 500" depth; run 7" K-55 26
pound Buttress casing to bottom and cement to surface. Install casing head on 7" casing, then BOPE consisting of a double control gate
and Hydril. Test BOPE per BLM regulations. Diamond core with HQ heads to 5000'. Run geophysical barehole log suite to 5000. QOpen
HQ hole with 6" bit to 4000’ or other selected depth; run 4-1/2" K-55 11.6 pound LT&C casing to 4000', cement solid from shoe to lap
in 7" casing at 450'-500° depth. Briefly flow well to obtain expected geothermal fluid samples. Hang 2-7/8" J-55 tubing string to 5000'; -
fill same with water. Release rig; leave CTGH-1 shut-in awaiting DOE high precision temperature log.

This will'be a vertical borehole; no directional drilling/coring practices will be applied. However, borehole directional surveys will be
run with the geophysical logging suite.

This deep thermal gradient hole would be drilled under a Cooperative Agreement between Thermal Power Company and the U. S. Department
of Energy as part of fh¢ DOE program to 1) gather data to characterize the deep hydrothermal resource of the Cascades voleanic region
and 2) transfer&)hns afnto thwubhc in order to stimulate further development of hydrothermal resources.

A ///)

> AN

siaad W Mﬂ'bher ﬂﬂﬂ[ice President, Geothermal Exploration BATT 44 Nowember 1085
(This space foz Pederal usel

{Use mdditional space on reverse side of form)

AYPFROVED BY - TITLR DATE

CNDITIONS OF APPRIVAL, IP ANY,

This perwit is vequired by low (30 U.5.C. 1023)) regulationss 3O CPR 370.%1) Pederal Geothermal lease Terws and Stipulations and other rejulatory foquire-

ments. The United Gtates Criminal Code (18 0.5.C, 1001) makes it 8 criminal offense to make & willfully fales Ststament OF Feprasentation to any Depsrtasrt
or Agency of the Unitad Statsa As £0 any matter within ite juriedictiom. .

. (Bes instructions oo reverse side)



THERMAL POWER COMPANY, Operator

Santa Rosa Office v 14 November 1985

DETAILED DRILLING PROGRAM: CLACKAMAS 5000-FOOT THERMAL GRADIENT HOLE

Prepare the drillsite pad and lined sump in late May 1986. Install 5'x 5'x 4' deep board

cellar. Move in truck mounted drill rig by 1 June 1986.

[

Drill 14-3/4" hole with tricone bit and clay-water based mud through overburden to
30-foot depth. Run 11-3/4" conductor and cement solid to surface with construction
cement top poured outside the conductor.

Drill 9-7/8" hole w‘ithv tricone bit and clay-water based mud to 500 feet depth. Use air
hammer if possible. Run geophysical borehole logs. Run 7", K-55, 26 pound, Buttress
coupled surface casing to 500 feet and cement solid from shoe to surface. Use Class G
cement plus 40% silica flour. Pump 266 cubic feet of cement slurry, which is 250% of
annulus volume to be filled.

Install 7" Larkin 4000 psig casing head with two side ports on 7" surface casing. Install
temporary 6", 3000 psig head flange on casing head. Install BOPE consisting of a
double control gate, bolted to the head flange, a MSP-2000 Hydril bolted above the
gate, a hydraulic accumulator, control panel and rig floor aétivator. Pressure test and
verify reliable BOPE operation and compliance with BLM regulations. Propose 1000
psig for 30 minutes to pressure test BOPE, casing head, weld and 7" casing. Notice
BLM-Portland representative timely to allow observation/approval of this pressure
test. Rig choke manifold line on one side port and kill line on other side port. See
Figures la and 1b.

Prepare diamond coring system and continuously core with HQ diamond heads (3.85"
outside diameter and 2.5" core diameter) to 5000 feet or greatest depth possible. This
coring will be done with polymeric-water based drilling fluids which may be com-
pletely lost to the rock formations. Temporarily sleeve the 7" surface casing with
4-1/2" core guide casing to preclude rod whip.



5. If hole conditions become difficult, open corehole with 6" or 5-5/8" bit, run
geophysical borehole logs and sample formation fluids by rig flow test before hanging
or cementing 4-1/2", K-55, 11.6 pound casing as intermediate protection string (see 7
below re cementing). Resume HQ coring to 5000 feet or greatest depth possible. If
required, reduce to NQ diamond heads (3.032" outside diameter) and continuously core
to 5000 feet.

8. At 5000 feet (or more) total depth, run geophysical borehole logs from TD to 4-1/2" or
7" casing shoe. Have adequate water supply on site to pump into borehole for cooling
in order not to exceed geophysical tool temperature limitations.

1. If 4-1/2" casing was not required for borehole protection to achieve 5000-foot depth,
be prepared to open diamond corehole with a 6" bit and cement 4-1/2" casing at the
top of the deep geothermal zone, if encountered and prospective for improved
evaluation as an isolated zone. Use Class G cement, 40% silica flour and perlite.
Pump 605 cu. ft. of cement slurry which is 200% of annulus volume to be filled
between a 4000-foot casing shoe depth and a 4-1/2" to 7" casing lap between 450 and
500 feet.

8. Remove BOPE stack and temporary head flange. Blind flange the casing head. Obtain
geothermal fluid samples from the prospective geothermal zone by short term flow
test through the casing head side port and choke manifold line. Contain the
geothermal fluid samples on the drillsite and in a Baker steel tank for toxicity
evaluations to guide in subsequent disposals.

9, Run 2.875" OD J-55 tubing (solid string-water filled) to total depth and hang tubing in
casing head if required for DOE high precision temperature log. Put 3" gate and
lubricator connection on tubing or casing head. Release rig, fence the sump, clean and
post the drillsite. Chain and lock the 3" and side port gates in the closed position.
See Figure 2.

WLD/RJB/ma

Attachments - Supplemental Information and 5 Figures
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BOLTED v HEIGHT m
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ENGINEERING AND DIMENSIONAL DATA

u.s
Conneclor Helght Helght Galions
Size ond Open Approx. Flange Hub Clearance Body for Full Piston
Prassure Bors, Weight, Body, Body, Diem., Olam, Plston Suoke
Rating (PSY n Pounds in n. tn n Stroke inches
62000 1N 1,850 2% 294 251 285 4
8'"-2000 8, 2,450 W% R ary 4.57 51
10"-2000 " 3,520 1% n, 321 1.4 8y
20"-2000 % 14,900 2% 1] 6% NS 1313

*MSP 2000 Blowout Preventers are turnishod with 1" opening and closing poris. 11" or 14" are avallable on special requast.

DIMENSIONAL AND ENGINEERING DATA ON
SHAFFER TYPE E HYDRAULIC DOUBLE CONTROL GATES

e |
) =M 3
- | A v
| m
c J o
Dimenrivas! fiovation of Shatter Type § /s g
Nydrowiic Devbie Control Gate e ———
Dimensions! Pioa of Shotter Type § Wydrwwiic Dewtie [}
Centrel Gots ~
m
M, A ] < [} € ¢ us. (R %
Servicn | Teal Doers Gan. | Ges.
Proasure | Press- Appren. Conter | Comtae | Opoa Fhuid b | Fand do
fxtag, | e, Vorticel | Wegk, | ] | Changs | Ciming | Oposing | Cioss | Opee
S | MU ] [T Lbs. o N Moight | W | Loagh [ Bewr | Frewt | fass | Rams Rate Roms | Bems

8" 3000 | 60007 7%, | 4915 (C8.0.thiv 8%,”0.D. | 28" ay” 73 1w WL | 248" | S0 | 257101 1275 | 23
6 15000 110,000] 79" | 8735 {CS.0. tuu 81, 0.0, | 265" 131y | T4y" (14 A7 ] 287" | 6tot | 25710t 205 f 23

8" { 3,000 4,000t ¢ 8,525 1C.8.0. thvu 7" Q.D. 5L | 30y" 75" WL | e | 261 | 8ot | 1Bdtot | 275 (&)
8" | 8,000 (10,000 | ¢ 6,705 | C.6.0. thru 7" 0.D. aryg" | M " 150 | 18y [ 2 [y [re@i01 {278 23
10" 1 3,000 8,000 | 11” 6,865 {C.S.0. thru By 0.0. |27y | day” 80%" [ 165" | 8% 1 29%” [ 610 [ 181101 (328 2.7

10” | 8,000 110,000 | 11" 9,485 |C5.0. theu 087 0.0. | 30§ | 38x" | 851" [y | 21 3" ] 6101 | 136101 |32 2.7
12” | 3.000 6,000 | 133" {10,106 | C.8.0. thrw 103" 0.D. | 0" 401" 1 B4y sy | 2 MWL | Blol ]| 114t01 288 29
14" 1 8,000 110,000 113y | 12248 |C.8.0. thru 104 0.D. | M4* 42" | 41T it | 23%" | 87y [ B0t 114101 1255 | 29
16" | 2.000 3,000 | 16* 8,300 {C.8.0. thu 133" O.D. | 278" | 373" | ®6y" [ 175" | 205 | 34x" | 601 | 106101 [288 | 30

Thermal Power Company
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" THERMAL POWER COMPANY
Santa Rosa Office

Supplemental Information for Geothermal Drilling Permit
Clackamas 5000-Foot Thermal Gradient Hole

L]

Formation Evaluation

This thermal gradient hole will be diamond cored (HQ size or 2.5" core diameter)
from 500 feet to 5000 feet total depth. An 80% core recovery or better is
anticipated. The geophysical wireline logs to be run from surface to total depth
include hole caliper resistivity, self-potential, sonic velocity, density, natural
gamma ray and temperature. A borehole deviation survey will be run at total
depth to record the actual course of this intended vertical hole.

Drilling Hazards

The risk of blowout, consequent to drilling without returns, is the only significant
drilling hazard posed for this thermal gradient hole. ‘However, the prospective
geothermal zone, if present and at high temperature, is confidently expected to
be deeper than 3000 feet. The BOPE stack, consisting of a double control gate
and Hydril, anchored to 500 feet of cemented 7" surface casing, will be in place,
tested and periodically retested, ready for immediate activation at both the rig
floor and at the control panel distant from the head of the borehole. Addition-
ally, both a choke manifold line and a kill line will be connected to the casing
head side ports while all drilling and coring operations proceed below 500 feet.

Drilling Eqﬂpment

A truck-mounted rig, with diamond coring depth capacity not less than 7000
feet, will be utilized on this borehole. A mast hoisting capacity of 75,000 pounds
or more would be backed by a diesel engine of 130 HP. Duplex mud pumps of
approximately 230 gpm capacity would be included.

Geothermal Fluid Sampling

A short term flow test will be conducted at total depth (5000'), and possibly at
intermediate depth, for the collection of uncontaminated fluid samples. Surface
flow measurements will be taken in the process. The choke manifold line
connected to a two-inch side port on the casing head will be used to flow
geothermal fluid from the borehole to a large portable steel tank (e.g. Baker
Tank). The drilling sump will be used for back-up econtainment. At completion,
the fluids in the tank and sump will be chemically analyzed. If no hazardous
constitutents are present, the fluids will be sprayed along existing logging roads
as directed by the U. S. Forest Service. If hazardous constitutents are indicated,
a joint recommendation on disposal will be formulated by the Oregon
Department of Environmental Quality and Thermal Power Company. Disposition
of the fluids will be coordinated with the Forest Service, if appropriate.



Abandonment

Abandonment, if elected by the Operator as an integral part of the DOE Project,
would be accomplished in September, 1987. Following removal of the tubing
string from the borehole, 50-foot cement plugs would be placed across the shoe
of the 4-1/2" casing, across the top of the lap between the 4-1/2" and 7" casings
and from 10-foot depth to the surface. The casing head would be cut off, the
board cellar removed and the cellar hole filled to ground level. The sump would

. be filled to ground level and the drillsite restored to a natural state as existed
before drilling. Abandonment may occur at a much later date, as allowed under
the terms of the existing Federal lease under the drillsite, and in such other
manner as approved by the BLM.

Location

The drillsite for the proposed thermal gradient hole is located approximately
2200 feet north and 1500 feet west of the southeast corner of projected Section
28, T8S, R8E, Willamette Meridian as shown in Figure 3. Section corners are not
present on this unsurveyed land. Drillsite elevation is approximately 3900 feet
above sea level, as read from the Breitenbush Hot Springs 15 minute topographic
map (1961). The drillsite location is within clear cut parcel 30 of the Mount
Hood National Forest. Surface and bottomhole locations of the intended vertical
5000-foot borehole should be similar.

Geological, Geophysical, Hydrological Conditions

The drillsite is situated in the High Cascades portion of the Cascade Range ten
miles north of the major Quaternary stratovolecano, Mt. Jefferson. This
5000-foot hole would evaluate the Clackamas geothermal prospect which lies in
the northern portion of the heat flow anomaly which exceeds 100 milliwatts per
meter square (Black et al, 1983). The drillsite lies in the Olallie Lake Plateau
which consists of the relatively uneroded composite cones of Olallie Butte, Sisi
Butte and Pinhead Butte. None of the rocks in this area exhibit reversed
magnetism indicating that they are at least younger than the last magnetic
reversal: 690,000 years ago. Petrochemical data for this area suggests that this
region may be a growing stratovolecano. A contemporary magmatic intrusion,
\postulated under Olallie Butte, is taken to be the heat source for the Clackamas
geothermal project.

The borehole will penetrate a sequence of volcanic rocks which are expected to
contain cold water flows to depths of 3000 or 4000 feet. Below this, prospective
geothermal fluids may be contained in the Miocene-Oligocene pyroclastic
voleanic rocks of the Breitenbush Formation. Three principal fault directions
have either been mapped or inferred (linear analysis) as offsetting these volcanic
rocks. North-south trending normal faults define the Western Cascade/High
Cascade boundary and control the alignment of the major volcamc cones and a
conjugate set of shear faults, trending approx1mate1y N60°W and N50°E result
from the present day north-south compression. The northwest trending faults
are clearly the dominant failure plane direction and they assist thermal waters,
originating at depth under the High Cascades, to migrate westward and updip to
Austin and Breitenbush Hot Springs. The Clackamas 5000-foot Thermal Gradient
Hole is situated at a fault mtersectlon northwest of Olallie Butte. Maximum
bottom hole temperatures of 550°F are considered possible as shown in Figure 4.
The reservoir, if intersected, may be of the two-phase liquid dominated type. If
such a system is found, the produced fluid will have a high-steam quality.
Salinities are expected to be moderate. -
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