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DATA COLLECTION PLAN
| MZI-11A

1.0 Geotechnical Data Collection During Drilling
The surface hole will be drilled llth tri-core bit to approx1mately 550°'.
Cuttings for DOE will be collected at 10 foot intervals in four unwashed spllts
of at least 500 grams each. Sepa{ate samples for the Oregon Department of
Geology and Mineral Industries (DOGAMI) will be collected at 30 foot intervals
then washed and dried.. A field-quality lithologic log will be prepared and

accompany the DOE cuttings.

epth of approximately 550'. Below this the
pth by continuous diamond core. Continuous
core will be recovered by wireline retriever. The core will be washed, boxed,
photographed and temporarily stored at CECI's field office at 201N Sunriver
Plaza, Sunriver, Oregon. An accoppanying field guality lithologic log will be
repared for all the core. This log will include core recovery percentage,
primary lithologic description, secondary mineralization/ alteratioq, T
description of fractures, fracture coatings and vein;gg:
All of the core, except for approLimately two dozen 4" to 6" pieces requested by
DOGAMI and possibly a few small samples selected by CECI for thin sectioning,
will be collected by and stored at the University of Utah Research Institute.

Surface casing will be set to a d
hole will be deepened to total de

The drilling contractor will note all lost circuiation zgnes; recording lost
circulation amounts, depth and time.

The "hydraulic head®" or depth to (fluid in the hole will be repeatedly monitored
throughout the day whenever the wireline core retriever is re-lowered into the
hole. A daily record of the fluﬂd level will be maintained and the time and
hole deEEh of significant changes will be recorded. o

If artesian flow is_encountered,
flow test and record the rate of

the drilling contractor will perform a simple
flow. The temperature of the artesian water

will be recorded and representative samples will be igal
analysis. _At least 2 liters of clear, filtered water will be collected in

plastic bottles and sealed to pre

vent evaporation. A two liter sample of the
o . g - e ]
e artesian flow will also be provided.

drilling f1luid in use prior to th

Mud flowline temperaturesgzil;_pg

———

recorded while core drilling is in progress

(approx. 550' to T.D.). During intervals of established circulation, mud
temperatures will be recorded every two hours by the drilling contractor. At
least once every 48 hours, non-equilibriated bottom hole tempe;izg£§§_ﬂill_gg
recorded during core retrieval oﬁerations.
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2.0 Geotechnical Data Collection After Drilling

Geophysical well logs will be run from the base of surface casing (approximately
5507 depth) to total depth. Geophysical logging will be performed prior to
casing any of this interval. The logging tools employed will provide indication
of lithologic and porosity paramgters. These logs will include gamma ray,
electric induction/self potential, and acoustic velocity logs. The logging
tools employed will be designed for high temperature, hostile environments and
rated to a minimum of 450°F. '

?3E2Ef3EE5E—3933i32;Bf33§§;ffzugi;;_ff_532933339 subsequent to the open-hole

geophysical logging. 1- ‘ Oor equivalent drill rod (BQ) will be run in
the hole to T.D. This tubing wi%l be filled with water and allowed to thermally
equilibriate with formation temperatures. Temperature logs will be run ins;g§§_

the tubing after one week, after |one month, and after one year following
completion of drilling. il

/ .
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3.0 Environmental Monitoring and Data Collection

Visual

CECI will photograph the site prior to surface disturbance, and will compile a
photographic record of the project. The site will also be photographed after
completion of drilling and site reclamation. Photographs of the site will also
be taken from the top of Mt. Scott and Rim Drive during drilling.

Water Quality

Up to five water quality monitoring stations will be established near the
project area. Water samples will be collected and evaluated by an indepéndent
subcontractor (Century West Engineering, Bend, Oregon). Water samples will be
collected prior to drilling to establish the baseline water quality. Water
samples will also be collected during and after drilling to document any
influence of drilling operations on water quality. The following water quality
monitoring stations have been selected:

T31S, R7-1/2E:

Section 10: Scott Creek Crossing of USFS Rd. 2388 (water truck loading)
: Large spriﬁg on Scott Creek, 200 yds. north of drill site

Section 11: Confluence of north and south forks of Scott Creek

Section 13: .-Scott Creek upstream of Scott Creek Campground

Noise T .

Noise monitoring will be conducted by the BLM and CECI. .. BLM personnel will
collect data independent from CECI. CECI will use a third party subcontractor
(R & W Engineering, Portland, Oregon). Noise monitoring stations will be
established by CECI at the following locations:

1) At the Drill Site

2) At the National Park Boundary approximately .43 mile NW
of the drilling

3) At the top of Mt. Scott within Crater Lake National Park

4) At Lost Creek Campground, 2 miles west of the drill rig within Crater
Lake National Park

Ambient noise levels will be recorded prior to drilling by CECI at each of these
locations. Noise levels will be recorded during core drilling at each of these
locations during a one week period when the coring operations is between 550
feet and 1500 feet. BLM will monitor for noise periodically during all phases
of the operation. All noise data will be exchanged between BLM and CECI.

Oregon Department of Environmental Quality and GRO #4 standards will be used by
the CECI subcontractor to collect the noise data. ‘
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4.0 Coordination of Research Activities

. All inquiriés for release of technical data regarding MZI-11A will be
directed by CECI to UURI.

. CECI will make daily drllllng reports by telecopler to DOE and UURI during
drilling operations.

. CECI will provide UURI copies of field recorded data within 30 days after
Eshpletion of drilling and logging and will provide DOE copies of all
completion and survey reports as submitted to regulatory agencies.

. All rock cuttings and core will be temporarily stored at CECI's office at
201N Sunriver Plaza, Sunriver, Oregon. Examination of the core at this
facility by DOE, UURI, DOGAMI, BLM, and USGS personnel will be allowed by
CECI with prior notification and DOE approval. Inquiries by industry
representative to examine the core will not be granted by CECI until after
the core is transferred to UURI.

. Access to the drilling site hardhat area (to observe data collection) will
be limited to CECI personnel, regulatory representatives and authorized DOE
representatives.

. Access by DOE to lbg the well will be coordinated through CECI project
manager or project geologist. —_

. CECI will maintain a record of samples and data provided to state and
federal agencies.
. CECI and DOE will exchange any data collected w1th1n one year of completion
'~ of MzI-1lA.
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1.0 Introduction

1.1 Abstract

This Project Management Plan is intended to define procedures pertaining to
Cooperative Agreement between the United States Department of Energy (DOE) and
California Energy Company, Inc. (CECI). This volume includes procedures for

. activities between CECI's home office and field personnel, DOE, regulatory
agencies and other parties. The drilling, institutional, and data collection
procedures are covered in separate volumes.

This manual is a guide for use by management administrative and field personnel.
It defines certain specifics pertaining to the drilling deep Temperature
Gradient Well MZI-11A.

1.2 Project Description and Objective

CECI plans to drill a deep temperature gradient hole located at SE 1/4, SW 1/4,
Sec. 10, T31S, R7-1/2E, Klamath County, Oregon. The gradient well will be
logged by CECI, and the data collected will be transferred to the DOE for
publication.

1.3 CECI's Responsibilities

CECI will furnish the materials, facilities, equipment, personnel, services and
all other necessary and related items for the drilling of, data-collection from,
and plugging and abandonment of MZI-1lA. CECI is also responsible for obtaining
all necessary licenses and permits and prov1d1ng DOE all data collected under
the Cooperative Agreement.

1.& DOE;s Responsibilities

DOE will provide a specific amount of financial assistance, will monitor the
project as specified elsewhere in this document, and will act upon CECI's
request for approval in those instances in which DOE approval is required.

2.0 Organization .

2.1 CECI Project Team

The Company is organized into functional areas which include, administration and
finance, project development, exploration, land management, drilling operations
resexvoir production management and power plant development. Each area is
supervised by a senior staff Vice President who reports to the President.

Project teams are organized according to the technical requirements of the job.
Key personnel are assigned based on experience and technical abilities. A
senior staff member is assigned overall project management responsibilities.
The Project.Manager coordinates all discipline managers and is responsible for
management of the project schedule and budget. The Project Drilling Manager
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will be in charge of all activities at the project site including safety,
environmental control of the drill site, ahd céordination of subcontractors and

service contractors.

Key Personnel:

Project Manager:

Drilling Supervisor:

Data Collection:
Well Site Geologist

Environmental:

Admin. Coﬁtroller:

Subcontractors:

Site Preparation:

Drilling Equipment:

Mud Supply:

Cement "Supply:

Well Logging:

<i31m Moore,)Senior Vice President Exploration

ZIE_f’B;;é McClain, Mgr., Project Development

Robert Pryde, Vice President Drilling Operations
Alt: Gordon Gollan, Manager, Drilling

.CSE%E;ngiEﬁiq Senior Geologist
t: Paul Brophy, Geologist

Richard Nosker, Geologist

-{Dave McClain) Manager Project Development

Alt: Anna Carter, Compliance Manager

Richard Nishkian, Vice President Finance
Alt: Dave Workman

Local Contractor

Longyear Drilling Company
Duane Wilson

Westera Drilling Supply
Halliburton

Dresser Atlas

Dennis A Lynch

Water Quality Monitoring: Century West Engineering
: Dave Williams

Noise Monitoring: R & W Engineering

Harry Reeder

2.2 DOE & UURI Project Team

DOE Project Team is organized to provide technical and contract/finance
oversight of the project. DOE may also designate certain DOE contractors to act
in DOE's behalf regarding technical oversight. University of Utah Research
Institute (UURI) will provide for DOE the primary earth science technical review
and EG & G, Idaho Inc. will provide the environmetnal technical review for DOE.
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Key Personnel:

DOE Project Officer:

DOE Contracts Officer:

DOE Environmental Officer:

DOE Public Information Officer:

Susan Prestwich, Geologist
Advanced Technology Division

" Elizabeth Bowhan
Contracts Sepcialist
Contract Management Division

Cliff Clark
Environmental Manager
Environmental Division

Pete Mygatt
Public Information Officer
Office of External Affairs

E.G. & G. Environmental Support Staff: Sue Steiger

UURI Team Leader:

UURI Geologist:

UURI Geochemist:

2.3 Addresses:

California Energy Company, Inc.

CECI Corporate Headquarters
3333 Mendocino Ave., Ste. 100
Santa Rosa, CA 95401

Phone: 707-526-1000 Telex:

CECI Sunriver Office
P.0O. Box 3399

201 Sunriver Plaza
Sunriver, OR 97702

Phone: 503-593-2414 or 2415

CECI Subcontractors

Longyear Drilling Company
308 E. Pima St.
Phoenix, AZ 85004

Phone: 602-258-6543

Agreement No. DE-FC07-86ID12654

Mike Wright, Director UURI

Dennis Neilson
Head Geological Group

Joe Moore -
Head Geochemical Group

-

520-744-2088 Telecopy:

707-526-0504



Dresser Industries, Inc.
2421 Portola Road
Ventura, CA 93003

Phone: 805-642-7774
Century West Engineering
P.0. Box 1174

Bend, OR 97709

Phone: 503-388-3800

R & W Engineering, Inc.

6415 SW Canyon Court, Ste 100
Portland, OR 97221

Phone: 503-297-5676 g
DOE:

U.S. Department of Energy
Idaho Operations Office

785 DOE Place

Idaho Falls, ID 84302

Phone: 208-526-1147
Telecopier No. 208-526-6524

University of Utah Research Institute
391 Chipeta Way

Salt lake City, UT 841-81295

Phone: 801-524-4322

Telecopier: 801-524-3453

2.4 CECI Personnel Responsibilities

2.4.1 The Project Manager is responsible for the management .of the project,
reporting to both California Energy Company and DOE management. The Project
Manager will have overall responsibility and authority for the management and
control of the project for California Energy Company, and will be the prime
contact with the DOE. He will have complete responsibility for planning,
scheduling, administration, design, cost control and execution of all aspects of
the work performance and cost. The Project Manager will direct the members of
the project team and coordinate their acitivities to accomplish the work task
according to the schedule. He will review all documents and reports for
conformance with the project requirements and based on his experience and
knowledge, review and evaluate all cost to ensure that they are complete and
accurate.
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The Project Manager is responsible for administration of the Project Management
Plan, to organize, plan, budget, schedule, monitor and report all phases of the
project. The Project Management Plan identifies interrlated, well-defined,
controllable tasks with critical interfaces between task, subcontractors and
regulatory agencies clearly described.

Project review will be performed at regular intervals consisting of the
following activities: '

o Comparison of control budgets and actual expenditures.
o Evaluation of planned and actual schedule accomplishment.
o Forecasting estimates at completion.

Results of project review will be summarized in periodic reports to DOE and
California Energy Company management.

2.4.2 The Drilling Supervisor will report directly to the Project Manager and
will be in charge of all activities at the drill site and its immediate
vicinity. The Drilling Supervisor will have complete authority regarding safety
and drill rig operations. He will direct day to day drilling operations and
supervise all subcontractors and equipment suppliers. He will coordinate with
the senior geologist regarding data collection during drilling and supervise the
safe collection of data while the rig is on location. The Drilling Supervisor:
will manage all site preparation, mobilization, drilling, logging and completion
operations in accordance with the Project Drilling Plan.

2.4.3 The Senior Geologist will report directly to the Project Manager and will
be responsible for supervising field assistance and will direct collection of
all rock and fluid samples and directing all logging activities. The Senior
Geologist will coordinate all activities with the Drilling Superintendent to
assure safe and complete data recovery. The Senior Geologist will prepare the
Project Data Collection Plan and supervise the interpretation of the data and
preparation of reports.

2.4.4 The Project Environmental Coordinator will report directly to the Project
Manager and will be responsible for, environmental monitoring and onsite
compliance. The Environmental Coordinator will interface with the Winema
National Forest, Bureau of Land Management, State and local authorities
regarding compliance with all permits and environmental approvals. He will
supervise environmental monitoring subcontractors preparation of envirommetnal
monitoring reports. '

2.4.5 The Compliance Manager will report to the Project Manager and will be
responsible for preparation of the Project Institutional Plan and coordination
of document control. The Compliance Manager will be responsible for
distribution of reports to responsible agencies and will keep the Project
Manager apprised of the status of all reporting requirements. The Compliance
Manager will assist in the development of all Project Plans and will develop a
project reporting procedure to assure compliance with all permits and DOE
reporting requirements.
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2.5 DOE Personnel Responsibilities

2.5.1 The Project Manager for DOE is the person who shall be CECI's contact for
all technical matters pertaining to the Cooperative Agreement. DOE's Project
Manager is DOE's technical representative for the Agreement and has the
following responsibilities: monitors and assesses the status of progress toward
achieving the program milestones and objectives; reviews and evaluates all
technical reports prepared by CECI; represents DOE at program review meetings;
reviews cost vouchers; and coordinates with CECI in choosing among alternatives
for future program activities. The Project Manager will be assisted by
designated DOE Contractor personnel in carrying out these responsibilities.

2.5.2 The Contracting Officer has the responsibility/authority for executing,
-amending, and terminating award instruments. In addition, the Contracting
Officer, or designee, has the responsibility for: conducting negotiations
concerning the statement of work, costs, and schedule; administration of the
agreement; arranging for audits, as appropriate, and resolving audit findings;
assuring policies and procedures are implemented approving payments, and taking
actions required to close-out the agreement.

3.0 Work Breakdown

3.1 Work Breakdown Philosphy

The work breakdown is organized to accomplish drilling a deep thermal gradient
hole to a depth of 5000 feet and perform data collection both during and
subsequent to drilling. The work tasks for this Project have been developed
based on DOE's and CECI's objectives. The work breakdown is organized to
coordinate all interdependent tasks in a scheduled and controlled manner.

The work breakdown structure (List of Tasks) and the person with primary
responsibility for each of the tasks follows. Where all or a portion of a task

will be subcontracted, the subcontractor is also listed. -

3.2v Work Breakdown Structure

Task Responsibility

Area 01 Project Administration : Jim Moore/Dave McClain

Task 100 Project Management Plan
200 Project Control/Management
300 Clerical
400 Control

Area 02 Drilling Operations Robert Pryde/
Longyear Drilling

Task 100 . Project Drilling Plan :

200 Drilling Supervision

300 Site Preparation

400 Mobilization/Demobilization
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500 Drilling Operations
600 Supplies

700 Core Logging

800 Completion

900 Abandonment

Area 03 Data Collection : Jée LaFleur

Task 100 Project Data Collection Plan
200 Rock Sampling
300 Fluid Sampling '
400 Geophysical Logging
500 Reporting

Area 04 Permitting and Environmental Reporting Dave McClain

Task 100 Project Institutional Plan
200 Permit Compliance _
300 Environmental Evaluation Report
400 Environmental Monitoring
500 Reporting '

Area 05 Project Reporting Anna Carter
Task 100 BIM Drilling Reports

200 Winema National Forest Reports

300 Oregon DOGAMI Reports

400 DOE Drilling and Data Reports

3.3 Task Descriptions

Area 01 Project Administration

This task includes functions necessary for administration throughout the life of
the project. These functions include project management, scheduling,
monitoring, accounting, reporting, and clerical support.

Area 02 Dri'lling Operations

This task includes functions and actions necessary for drilling, hole
completion, and maintenance.

Site access is by existing logging roads. The hole, upon completion, will
consist of approximately 550 feet of 4-1/2 inch casing cemented back to surface
using Halliburton. Below the shoe of the 4-1/2 inch casing the hole will be
cored to total depth. Should excessive hole problems be encountered, the hole
will be cased through the probelm zone (after open hole logging) and hole size
reduced. It is planned to core the entire hole from the shoe of the 4-1/2 inch
surface pipe to total depth. 1In addition to the fact that core drilling will
provide excellent, continuous subsurface rock samples, it also allows drilling
even if circulation is lost.
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Drilling fluids will consist of EPA approved, non-toxic additives. It is
anticipated that these fluids will be allowéd to desicate in the sump until they
can either be hauled off or worked into the native materials, dependent on
chemical content and the surface manager's direction.

Thé well will be completed as a deep observation hole with 1-3/4 inch water
filled tubing extending from surface to total depth.' ‘Access to the tubing will
be secured with a locked bull plug.

Drill rig will be capable of drilling or coring to a depth of at least 5000 feet
using mud, air or areated mud as a drilling fluid. The rig will be truck
mounted. In addition to the drilling rig, a truck will be available to haul
drilling water. Mud will be contained in steel and/or earthen pits during the
drilling process and at completion of the well will be allowed to desiccate on
site or hauled to an approved disposal site.

As per BIM regulations, the -well will be fitted with Blow Out Equipment (BOE) as
described in permit stipulations. After completion of the drilling operation,
the BOE will be removed from the master- gate and well containment/control will
be achieved by use of that wvalve.

No permanent site facilities will be constructed. It is anticipated, however,
that both California Energy Company and its drilling contractor will have an
office trailer on location. :

Drilling Procedure

The proposed program calls for drilling 7-7/8" hole with mud, aerated mud, or
air (depending on subsurface conditions encountered) to 550+ feet and cementing
550' of 4-1/2" casing to surface with "Halliburton". The remainder of the hole
will be cored. Coring provides better geological information requires less
drilling fluid (lowering potential for "washing out" in highly fractured or
unconsolidated rocks), and increased flexibility in protective casing strings.

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

2. Move in and rig up a combination core and rotary rig. Approximate
~location size 100' x 60',

3. Spud 7-7/8" hole and drill to approximately 550'+ using a fresh water and
gel drilling mud. Standby air drilling equipment will be part of the rig
package to aerate the drilling mud if any serious lost circulation is
encountered. Collect drill cuttings at 10 foot intervals, no electrical
logs to be run over this interval. '

4. 4-1/2" casing will be run and cemented at 550' to surface with
Halliburton. -

5. Weld on casing head flaﬁge. Nipple up to 4-1/2" casing with a master
valve and hydraulic operated annular B.O.P. Pressure test all equipment
to 500 psi, with advance notification to BLM to witness test.
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6. Drill out cement plug to 2' below 4-1/2% casing shoe with &4-3/4" bit.

7. Start core drilling with 2.500" ID x 3.783" OD (HQ) wireline coring
system. Reduce hole and core.size as mandated by drilling conditions.
~ Appropriate electric logs will be run to correlate with rock properties
observed in the core. Logs will reflect temperature,
porosity and lithologic parameters. It is anticipated that in addition
to temperature logs, S.P., Gamma Ray, electric induction and acoustic
logs will be run.

8. At completion, run l 3/4" tubing or equlvalent (BQ) drill rod .to total
depth; fill w/water and cap.

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

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

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

Area 03 Data Collection

This task includes those functions and actions necessary for c6mp1etion of the
Data Collection Plan and distribution of the date reports. The following data
collection task will be included in the Data Collection Plan.

Data Collection During Drilling

Proposed data collectlon during drilling operation will include ‘the following
major activities:

o Sampling of drill cuttings of every 10' during rotary drilling prior to
cementing of surface casing. Preparation of detailed lithologic log.
Depth 0' - 550°. : :

o Continuous wireline core sampling. .Labelling and photographic record of
core. Preparation of detailed structural, mineralogical and lithologic
logs by qualified staff geologist. Sampling for thin section description
as warranted by geologic conditions.  Depth 550' - 5000°'.

o Daily recording of core recovery as a percentage of total depth drilled.
In addition, a rock quality designation (RQD) will be determined as an
indication of the degree of fracturlng within the hole. '
Depth 550' - 5000°'. :

o Drilling and mud service contractors to be required to report all lost
circulation zones together with depth encountered and time of lost
circulation. Will be monitored by well site geologlst
Depth 0' - SOOO'
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o Any artesian flow during drilling will be sampled and formation water
: flow tested. Depth: as necessary.

o Temperature Logging. Drilling mud flowline temperatures will be
recorded while drilling is in progress. Non-equilibrated bottom hole
temperature will be taken when drilling operations permit.

Depth 550' - 5000'.

Data Collection After Drilling

At the cessation of drilling operations and prior to completion of the hole, the
following program of data collection will be undertaken.

Geophysical Well Logs. Assuming no intermediate casing is set, logs will be run
from beneath the surface casing at 550 ft. to bottomhole. If it is necessary to
run intermediate casing, the same logs will be run prior to that casing
operation. A

' Well Logging Contractor: Dresser Atlas or Schlumberger

Well Logs: Gamma Ray Log - Lithologic characteristic
Electric Induction/SP log - Resistivity variation
Acoustic Log - Formation velocity/porosity

All tools used will be designed for high temperature hostile environments and
rated to a minimum of 450°F.

Temperature Logging. At completion of drilling operations and subsequent to
open hole geophysical logging, 1-3/4" tubing will be run in the hole. The
tubing will be filled with water. Temperature logs will be run inside the
tubing within the first week, after one month and at one year follow1ng
completion of drilling.

Area 04 Permitting and Environmental Reporting

This task includes all regulatory, compliance and monitoring programs for the
projéct. Compliance and monitoring requirements for the project and identified
in the Project Institutional Plan. Environmental monitoring will include water
quality, noise, and visual monitoring.

Area 05 Reporting

This task includes all cbmpliance reports for the BIM, Winema National Forest,
Oregon DOGAMI, and DOE. '

4.0 Schedule

The Project Schedule has been outlined to assure successful completion of the
drilling of the deep temperature gradient well and provides for close
coordination and integration.of all project tasks. California Energy will use a
12 month schedule to complete all drilling well completion and data logging and
reporting operations. A major schedule constraint to operations at this
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location is the winter snow season. All site operations must be completed by
November 30 to avoid extreme weather conditions. Operations will also-be
constrained by winter snow pack which can restrict-site access from November
through April.

The schedule in Figure 1 identifies the time requirements to accomplish the task
identified in the work breakdown structure.

5.0 Project Status Evaluation

5.1 Cost Control

5.1.1 Direct Labor System

CECI uses a direct labor system for payroll and billing. It records
project task numbers weekly for each employee. Billing and payroll are
generated and controlled by the system. All CECI time sheets for this
project will note Job Code 42 denoting tthe Mazama Prospect Area unit
account and task descriptions will identify the specific well number and
the work breakdown area and task numbers as shown in Figure 2 Example Time
Sheet.

'5.1.2 Cost Accounting

"DOE will receive a semi-monthly invoice itemizing all charges against the
project. The cost accounting system to support this invoice and provide
backup invoice data is_in two sections: payroll-related costs and
non-payroll costs. ‘

The basis for all payroll-related costs is the employee's time card.
Individuals record their time worked on each task in the Work Breakdown
Structure to the nearest hour on weekly time cads, which are approved by
that individual's supervisor. This information is entered into the direct
labor system,. The project manager is responsible for approval of the
hours charged to the project. Once the information is verified and
approved, it is combined with the employee's actual payrates to produce
project labor costs and billings. These hours and costs are also used to
update the actual expended portion of the project control system. This
system is such that any labor charge can be easily tracked back to the
original signed time card.

Non-payroll costs are billed semi-monthly. The project manager is
responsible for verifying and approving all non-payroll charges against the

project.

5.1.3 Approval of on Site Materials Purchased

The Project Manager is responsible for approval of purchase of all
materials. He may delegate this responsibility to the Drilling Manager on
site or to the drilling subcontractor. The Project Manager will be
responsible for verifying these changes and approving that the invoice is
chargeable against the project.
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5.1.4 CECI Vehicle Cost

Actual mileage logs will be recorded for CECI vehicles used in connection
with this project. The mileage log will record the total miles driven
semi-monthly, vehicle license number, and employees name.

5.1.5 Subcontractor

The Project Manager will be responsible for approval of all subcontracts
and will review and approve all subcontractor invoices.

5.2 Pefformance Evaluation

CECI will send the DOE .a .detailed progress report monthly which will include the
project progress, schedule and will relate the expenditures to budget. Cost to
date will also be estimated-on the daily drilling reports telecopied to UURI and
DOE.

6.0 Administrative Procedures

6.1 Project Files

Project files are established to facilitate document retrieval. The project
file will be set up by the Project Manager-and be indexed to the work breakdown
structure. .

6.2 Communications

6.2.1 Incoming Correspondence

Project Manager: Reviews correspondence, assigns routing instructions,
then returns all original correspondence to Secretary for disposition.

'6.2.2 Outgoing Correspondence

All outgoing project correspondence shall be reviewed and signed by the
Project Manager. In the Project Manager's absence, to avoid unnecessary
delay, another responsible member of the project team may review and sign
the correspondence. However, in such cases, signators shall sign their own
name and write the word "for" above the typed name for the Project

Manager.

Correspondence initiated by California Energy includes the following
. reference:

Cascades Geothermal Research
DOE Cooperative Agreement No. DE-FC07-86ID12654
MZI-11A C

Outgoing correspondence is distributed according to the Project Manager.
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6.2.3 Notes of Conference

Notes of conference will be taken for all meetings. Index and subject file
- numbers are assigned according to the project file index.

6.2.4 Telephone

Telephone conversations of major importance to the project (change in
scope, contractual matters, etc.) shall be formally confirmed by a letter.

"6.2.5 Telecommunications

Telecommunications consist of telexed, telecopied, computer
telecommunicated correspondence. Subject file numbers are assigned
according to the project file index. Daily drilling reports will be
telecopied using the report form found in Figure 3.

6.2.6 Document Transmittal

Copies of outgoing document transmittals are maintained by the Secretary.
If acknowledgment of receipt is required by the project, the signed
acknowledgement copy is filed with the outgoing copy of the transmittal.

6.3 Business Management

6.3.1 Estimated Cost

The total estimated cost of the work under this Agreement is $605,000. For
performance of work under this Agreement, the agreed share ratio of
allowable direct labor and indirect costs is 38% DOE and 62% CECI and the
agreed share ratio of allowable travel, purchases, and subcontracts is 50%
DOE and 50% CECI. CECI shall be reimbursed by DOE for not more than 38% of
the direct labor and indirect costs and 50% of the travel, purchases, and
subcontract costs of the project determined to be allowable in accordance
with General Provision No. 29, entitled "Allowable Cost and Payment." The
remaining cost of the project so determined shall constitute CECI's share
for which it will not be reimbursed by DOE. If at any time CECI has reason
to believe that this or any revised estimate is in error, CECI shall so
notify DOE in writing and provide DOE with a new estimate within thirty
days. =

6.3.2 DOE's Financial Support

The total cost to DOE for all the work under this project is Two Hundred
Eighty-Five Thousand Dollars ($285,000), and under no circumstances will
DOE's support exceed this amount. This limitation includes termination
costs, if any.

6.3.3 CECI's Financial Support

All costs in excess of the Two Hundred Eighty-Five Thousand Dollars
($285,000) to be provided.by DOE will be provided by CECI.
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6.3.4 Obligated Funds

The amount of funds presently obligated to this Agreement by DOE is Two
Hundred Eighty-Five Thousand Dollars ($285,000).

6.3.5 Payments

Progress payments will be made on the basis of allowable costs incurred
subject to the applicable cumulative ceiling. Invoices shall be submitted
to DOE upon completion of each of the following milestones:

Maximum Cumulative

Milestone Amount Payable by DOE
1. Rig Mobilization $ 25,850
2. Drill to a Depth of 1400' ‘ $ 86,950
3. Drill to a Depth of 2800' $143,350
4. Drill to a Depth of 4000' and Demobilize o $199,710
5. Well Data to DOE $210,203
6. Complete Site Maintenance and Restoration $215,000

Payments approximate costs associated with respective phases but do not
exactly correspond. The schedule is for progress payments only; actual
allowable costs will be determined in accordance with Article III and
General Provision No. 29.

-

6.3.6 Payﬁent Methods

A. Four copies of invoices shall be submitted to the address specified on
Block 12 of the NFAA (DOE Form 4600.1).

B. Payments due for amounts properly invoiced in accordance with the terms
and conditions specified elsewhere in the Cooperative Agreement shall
be made either by Treasury check(s) payable to CECI or by electronic
funds transfer(s) to a financial institution designated by CECI. The
method of payment shall be determined by the Government at the time of
payment in accordance with applicable Department of Treasury
requirements.

C. After award but no later than fourteen (14) days before an invoice or
bill is submitted for payment, CECI shall designate a financial -
institution for the receipt of electronic funds transfer payments
hereunder; and provide the appropriate Government representative
(Contracting Officer or.finance official as determined by the
Government) with the name of the designated financial institution,
financial institution's or correspondent financial institution's
9-digit American Bankers Association identifying number, telegraphic
abbreviation of such financial institution, and account number at the
designated financial institution to be credited with the funds.

Agreement No. DE-FC07-86ID12654 ‘ -14-



D. In the event CECI during the performance of the Cooperative Agreement
' elects to designate a different financial institution for the receipt
of any payment made using electronic funds transfer procedures,
notification of such change and. the information as specified in
paragraph B. above must be recieved by the appropriate Government
representative thirty (30) days prior to the date such change is to
become effective.

6.4 Procurement Procedure

California Energy Company, Inc. ("CECI" or "Cal Energy")»maintains a Code or
standard of conduct that shall govern the performance of its officers, employees
or agents engaged 1n the awardlng and administration of contracts u51ng Federal
funds..

1.

No employee, officer or agent shall participate in the selection, award or
administration of a contract in which Federal funds are used, where, to his
knowledge, he or his immediate family, partners or organization in which he
or his immediate family or partner has a financial interest, or with whom he
is negotiating or has an arrangement concerning prospective employment.

Cal Energy's officers, employees or agents shall neither solicit nor accept
gratuities, favors or anything of monetary value from contractors or

potential contractors.

All procurement transactions shall be conducted in a manner to provide to
the maximum extent practical, open and free competition.

Proposed procurement actions shall follow a procedure to assure the
avoidance of purchasing unnecessary or duplicative items.

Where appropriate, an analysis shall be made of lease and purchase

alternatives to determine which would be the most economlcal pract1ca1

procurement.

Solicitations for goods and services shall be based upon clear and accurate
description of the technical requirements for the material, product or
service to be procured. Such a description shall not, in competitive
procurements, contain features which unduly restrict competition.

Positive efforts shall be made by CECI to utilize small business and

. minority-owned business sources of supplies and services.

The type of procuring instruments used (e.g., fixed price contracts, cost
reimbursable contracts, purchase orders, incentive contracts) shall be
determined by CECI but must be appropriate for the particular procurement
and for promoting the best interest of the program involved. The
"cost-plus-a-percentage of cost" method of contracting shall not be used.

Contracts shall be made only with responsible contractors who posses the
potential ability to perform successfully under the terms and conditions of
a proposed procurement. Consideration shall be given to such matters as
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contractor integrity, record of past performance, financial and technical
resources or accessibility to other nécessary resources.

10. All proposed sole source contracts or where only one bid or proposal is
received in which the aggregate expenditure is expected to exceed $5,000
shall be subject to prior approval at the discretion of the Federal
sponsoring agency.

11. Some form of price or cost .analysis should be made in connection with every
" procurement action.

12. Procurement records and files for purchases in excess of $10,000 shall
include the following:

a. Basis for contractor selection; ‘

b. Justification for lack of competition when competitive bids or offers
are not obtained; "and

"c. Basis for award cost or price.

13. A system for contract administration shall be maintained to ensure
contractor conformance with terms, conditions and specifications of the
~ contract.

14. Contracts in excess of $10,000 shall contain contractual provisions or
conditions that will allow for-administrative, contractual or legal
remedies in instances in which contractors violate or breach contract
terms, and provide for remedial actions as may be appropriate.

15. All contracts in excess of $10;000 shall contain suitable provisions for
termination by Cal Energy.

16. All contracts for construction for more than $100,000 shall have required
bonding. ‘

6.5 DOE Project Monitoring

DOE will closely monitor the performance of work under the cooperative
agreement. This monitoring shall include: frequent.telephone communications;
site visits with frequency and duration as dictated by program needs; onsite
monitoring; participation in program review meetings; review of specified
program reports; determination that milestones are satisfactorily accomplished;
and generally handling routine contract administration activities ak necessary
to maintain the program budget and schedule within established limits.

In addition, DOE may assign an on-site or resident technical monitor for a
portion of the program performance. The principal responsibility of the
resident technical monitor will be to maintain frequent communications regarding
project technical progress stataus with DOE program and project management
personnel. S
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7.0 Coordination of Information and Communication

7.1 Project Information System

CECI shall prepare and submit to DOE and it designates (postage prepaid) the
plans and reports indicated on the Reporting Checklist. Preparation of the
specified plans and reports shall be in accordance with DOE Order 1332.2,
Uniform Reporting System for Federal Assistance (grants and cooperative
agreements). CECI shall be responsible for acquiring data from any
subcontractors, to ensure that data submitted are compatible.

CECI shall not claim that any report contains any trade secrets or commercial or.
financial information deemed by the Participant to be privileged or

confidential, or-that the Participant has any proprietary interest in any

report. :

CECI and DOE will coordinate public disclosure or dissemination of new data or
information arising out of the design, construction or operation of the project,
it being understood that the intent is to release all data and information to
the greatest practicable extent in order to achieve the objective of obtaining
maximum public value from the results of this project. It is understood that
the foregoing is not intended to afford either party the right to prevent a
public release by the other. CECI will distribute reports to the following
distribution list;

U.Ss. Depar&ment of Energy Susan M. Prestwich, Geologist -
Idaho Operations Office ‘ Advanced Technology Division .
785 DOE Place '

Idaho Falls, ID 83402 Elizabeth M. Bowhan
: Contracts Specialist
Contracts Management Division

Earl G. Jones
Director
Financial Management Division

U. s. Départment‘oflEnefgy

Technical Information Center
Oak Ridge, TN 37830
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University of Utah Research Institute . Mike Wright, Director
391 Chipeta Way o Earth Science Laboratory
Salt Lake City, UT 84108

7.2 Media Information Procedure

All activity concerning the media will be coordlnated through California Energy
Company and the Winema Natlonal Forest. :

Interviews’will be granted only when prearranged. This may be done by phone at
any time by contacting Jim Moore or Joe LaFleur at:

Santa Rosa Office: 707-526-1000

7.3 Public Tours

None of the proposed sites are in areas of heavy public use. During operation
the sites will be occupied on a 24 hour per day by Company and contractor
personnel. Persons not directly involved in the operations will be restricted
from the site.

Tours given by California Energy, DOE or the Winema National Forest for the
benefit of the media or the general public w111 be prearranged at least 24 hours
ahead of time.

All planned visiting guests will be met and escorted by California Energy
personnel. Guests will meet at the Chiloquin Junction, Highway 97 and Road
2308.. From there they will follow CECI into the forest and onto the drillsite.

The entire drillsite is a.designated hard hat area. Visitors are to first
proceed to the drilling managers trailer office to receive and don hard hats.

7.4 Third Party Communications

The Bureau of Land Management (BLM) and Winema National Forest (WNF) have
established responsibilities and authorities for communication (refer to the
Introduction to the Mazama Core Hole Manual in the Project Institutional Plan).
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IﬁSTITUTIONAL PLAN

California Energy Company/DOE-
Cost Share Agreement DE-FC07-86ID12654

Deep Temperéture Gradient Core Hole.HZI—llA

BACKGROUND

The MZI-11A site is on Winema National Forest (WNF} lands in Klamath County,
Oregon, on Lease No. OR 34669. The U.S. Bureau of Land Management (BLM) issued
California Energy unitized (Mazama I and II Units) and nonunitized geothermal
leases in the WNF under the USFS Contingent nght Stlpulatlons procedure on
January 1, 1984. ‘ .

BLM is the lead agency responsible for administration of the leases and
operations on the 'leases. Permitting and operating procedures for exploration
and development on leases are set forth in regulations promulgated under the
Geothermal Steam Act of 1970 and in the federal Geothermal Resources Operational
Orders (GROs) administered by BLM. Proposed operations are permitted through
submittal of plans of operation and applications for permits (as set forth in
GRO No. 5) to the BLM Portland Office. BLM Inspections and Enforcement
personnel administer compliance with the GROs for subsurface (drilling)
operations through their Lakeview or Prineville District Offices.

WNF, the surface manager, works closely with BLM in the environmental
documentation process, coordinates operations and maintains communications with
interested. parties, Crater Lake National Park and Klamath County. WNF is the
lead agency for administering USFS‘regulations and issuing and administering
surface use permits (road use, water access, fire prevention, etc.).. For this
project, WNF is also taking a more active role in administering compliance with.
BLM GRO No. 4 - General Environmental Protection Requirements.

On January 29, 1984, a Plan of Exploration was submitted to BLM identifying 24
sites for drilling of temperature gradient (TG) core holes up to 4,000' in
depth. BLM and WNF proceeded to. prepare an Environmental Assessment (EA) for
the proposed drilling. . Applications for Permits to Drill nine holes were
submitted to BLM on March 29, 1984 under an assumption that the environmental
process would be completed in time to allow drilling during the 1984 field
season. BLM and WNF issued a Draft EA and Preliminary Finding of No Significant
Impact (FONSI) on May 14, 1984,

Concerns about possible impacts on Crater Lake National Park,. expressed late in
the EA process, received careful consideration at all levels and delayed
issuance of the Final Amended EA, FONSI and Decision Record until .December 12,
1984. 1In consideration of the environmental/regulatory delay, and in accordance
with the provisions of the leases and the USFS Contingent Right Stipulation
procedures under which these leases were approved for issuance, BLM granted
California Energy a temporary suspension of the obligations of the Mazama I and
II Units from April 1, ‘1984 to May 1, 1985.



PERMITTING AND. COMMUNICATIONS

All permits and environmental approvals necessary to complete the MZI-11A hole
have been obtained. Copies of any changes to permits and approvals, and all
completion reports will be submitted to DOE as they are generated.

California Energy has maintained close communications with regulétory agencies,
conducted tours of the-sites, and has been responsive to requirements and
requests throughout the history of the permitting of this project.

In order to ensure compliance in the field with the stipulatiohs of permits, and
to maintain appropriate communications, California Energy hasvdeveloped a
"Mazama Core Hole Manual.® . The manual contains an introduction to regulatory
agency permits, a list and copies of permits and supporting documents and a list
of Authorities and Communications. The Mazama Core Hole Manual is distributed
to California Energy management, geological and drilling personnel, with
courtesy copies to BLM and WNF.

The "Mazama Core Hole Manual” is made a pért of this Institutional Plan by
reference and is attached hereto as Exhibit I. A T



&t '

Cascades Geothermal Research

PROJECT DRILLING PLAN

Mazama Deep Temperature Gradient

Hole MZI-11A

Winema National Forest
Klamath County, Oregon

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

Agreement No. DE-FC07-86ID12654



Y

TABLE OF CONTENTS

Section
1.0 Introduction

1. Abstract . . . . ¢ ¢ ¢ ¢ o o - .
1

2.0 Drill Site

MZI-11A Site Location. . . . . .

2.1
2.2 Geologic Setting e e e e e s e e
2.3 Site Preparation . . . . . . . .

3.0 Drilling
Drilling Operationsf e e e e e .

1

2
.3 Hole Completion. . . . . . . . ..
4 Anticipated Hole Problems. . . .

4.0 Schedule. . . . . . & & 4« v « o o o =

5.0 PermitsS ¢ v o« 4 ¢ o o ¢ 4 o o o o o

Agreement No. DE-FC07-86ID12654

1
.2 Prgject Description and Objective.

Drilling Fluids and Disposal Methods

Page



a1

PROJECT DRILLING PLAN
MZI-11A

1,0 Introduction

1.1 Abstract

This Project Drilling Plan is intended to summarize drilling procedures
pertaining to drilling MZI-11A under a Cooperative Agreement between the United
States Department of Energy (DOE) and'California-Energy Company, Inc. (CECI).
This volume includes drilling procedures for CECI's field personnel based on the
Bureau of Land Management (BLM) and Oregon Department of Geology and Mineral
Industries (DOGAMI) drilling permits.

1.2 Project Description and Objective

CECI plans to drill a deep temperature gradient hole located at SE 1/4, SW 1/4,
Sec. 10, T31S, R7-1/2E, Klamath County, Oregon. The gradient well will be
logged by CECI, and the data collected will be transferred to the DOE for
publication. . ' :

2.0 Drill Site

2.1 MZI-11A Site Location

The MZI-11A site is located in the SE 1/4, SW 1/4, Sec. 10, T31S, R7-1/2E in the
Winema National Forest-(sée location map Figure 1). The drill site is an old
log landing acessible by existing roads, 'at an elevation of approximately 6050
feet. The permitted source of water for drilling and miscellaneous use is the
main fork of Scott Creek about 1/2 mile north of the drill site (see Figure 2).

2.2 Geologic Setting

Mount Mazama is located at the north end of the Klamath Graben, where this large
NNW trending Basin and Range rift bends northward into coincidence with the High
Cascades trend. The zone of crustal weakness created by this intersection was
apparently facilitated by the repeated influx of mafic magma from great depth
and the evolution of upper level silicic magma chambers.

The Mazama Quaternary stratovolcano lies on a pile of interspersed shields,
"stratocones, small monogenetic volcanoes and valley fillings of basalts and
andesites that compose the volcanic rocks of the High Cascades. This base of
older High Cascades volcanics may date back to 7 million years B.P. At greater
depth, the volcanic rocks of the Western Cascades group probably underlie the
Mazama massif. This group is composed of subequal amounts of basalts, andesites
and rhyolitic tuffs and flows that range in age from 15 to 35 million years.
About 20 km west of Crater Lake the Western Cascades group is roughly 18,000
feet thick and dips gently westward; however, the depth and thickness of this
sequence beneath Mt. Mazama is speculative. The nature of the older basement
rocks underlying the Mazama area is unknown, but Paleozoic metasediments are
suspected. :
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The east flank of the Mazama massif consists of an older silicic volcanic field
composed of dacitic domes and associated lava flows. Many of these dacitic
domes are aligned in northwest trending vent linears. Two such vent trends
comprise the NW trending ridges that flank the Scott Creek drainage. They may
- reflect older fault zones that facilitated magma ascension. Whether the NW’
linear trend of Scott Creek is fault controlled is undetermined but possible.

Mount Scott, a large and pfominent volcanic vent, is centered about 2-1/4 miles
NW and up-hill of the MZI~11A site. Lava flows from Mount Scott extend down to
the area of the MZI-11A site and presumably overlie older dacite flows of the
east-side dome field.

2.3 Site Preparétion

The drill site  is a level area which was recently used as a logging landing.
The site is covered with scattered logging slash material and a small amount of
natural revegetation material.

Site preparation will include removal of brush leveling the pad with a backhoe
bucket blade and digging and lining with plastic the mud sumps. Brush will be
stockpiled along the side of the pad to be used for reclaimation cover after
abandonment. An open area approximately 200 x 200 feet is available for pad
construction without any additional clearing.. Additional parking areas for
trucks and equipment is available along the main access road. Two sumps will be
constructed by a backhoe and be approximately 6 x 10 x 20 feet each and lined
with visquine. B

"3.0 Drilling

3.1 Drilling Operations

Drill rig will be capable of drilling or coring to a depth of at least 5000 feet
using mud, air or aereated mud as a drilling fluid. The rig will be truck
mounted. In addition to the drilling rig, a truck will be available to haul
drilling water. Mud will be contained in steel and/or earthen pits during the
drilling process and at completion of the well will be allowed to dessicate on
site. .

The proposed program calls for drilling 7-7/8" hole with mud,'aereated mud, or
air (depending on subsurface conditions encountered) to 550+ feet and cementing
550' of 4-1/2" casing to surface with "Halliburton." The remainder of the hole
will be cored.- Coring provides better geological information, requires less
drilling fluid-(lowering potential for "washing out” in highly fractured or
unconsolidated rocks), and increased flexibility in protective casing strings.

‘As per BLM regulations, the well will be fitted with Blow Out Equipment (BOE) as
described in permit stipulations. After completion of the drilling operation,
the BOE will be removed from the master gate and well containment/control will
be achieved by use of that valve.
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No permanent site facilities will be constructed. It is anticipated, however,
that both California Energy Company and its drilling contractor will have an
office trailer on location.

The planned hole design consists of the following:

1.

9.

Set 5'+ of 8—5/8“‘conductof pipe with backhoe or rotary rig and cement with
Ready-Mix. ’

Move in and rig up a combination core and rotary rig. Approximate location
size 100' x 60'. Cellar as necessary.

Spud 7—7/8“Aholevand’drill to approximately 550'+ using a fresh water and"
gel drilling mud. Standby air drilling equipment will be part of the rig
package to aereate the drilling mud if any serious lost circulation is
encountered. Collect drill cuttings at 10 foot intervals, no electrical
logs to be run over this interval. -

4-1/2" casing will be run and cemented at approximately 550' to surface with
Halliburton. :

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

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

Start core drilling with a 2.500" ID x 3.783" OD (HQ) wireline coring -
system. Reduce hole and core size as mandated by drilling conditions.
Appropriate electric logs will be run to correlate with rock properties-’
observed in the core. Logs will reflect temperature, porosity and
lithologic parameters. It is anticipated that in addition to temperature
logs, S.P., Gamma Ray, electric induction and acoustic logs will be run.

At completion, run 1-3/4" tubing or equivalent (BQ) drill rod to total
depth; fill w/water and cap. It may be necessary to run open ended,

depending on hole conditions.

Run periodi; temperature surveys up to twelve months after completion.

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

3.2 Drilling Fluids and Disposal Method

Drilling fluids will consist of EPA approved, non-toxic additives. It is
anticipated that these fluids will be allowed to dessicate in the ‘sump until
they can either be hauled off or worked into the native materials, dependent on
chemical content and the surface manager's direction. '
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3.3 Hole Completion

The hole, upon completion, will consist of approximately 550 feet of 4-1/2 inch
casing cemented back to surface using Halliburton. : Below the shoe of the 4-1/2"
casing the hole will be cored to total.depth.

The well will be completed as a deep observation hole with 1-3/4" water filled
tubing extending from surface to total depth. Access to the tubing will be
secured with a locked bull plug.

3.4 Anticipated Hole Problems

Potential downhole problems include loss of tools, deviation in hole direction
and loss of circulation. Loss of tools can occur for several reasons, the most
likely will be twisting off. 1If a mechanical failure occurs an attempt will be
made to fish out the tools and resume drilling. If deviation in hole direction
occurs corrective measures may include using a stiffer drill string, and/or
pulling back, plugging and redrilling through the problem area. Should
excessive hole problems be encountered, the hole will be cased through the
problem zone (after open hole logging) and hole size reduced. It is planned to
core the entire hole from the shoe of the 4-1/2" surface pipe to total depth.
In addition to the fact that core drilling will provide excellent, continuous
subsurface rock samples, it also allows drilling even if circulation is lost.

Loss of circulation is most critical in setting the 550 feet of surface casing.
Recirculation of the cement to'the surface is a requirément of the BLM permit.
If lost circulation occurs in the first 550 feet of hole cement plugs will be
used to block off the problem zone. If localized plugs are not effective, then
the hole can either be filled with Ready-Mix, and drilled out or a shorter
string of surface casing set above the problem zone. The BLM permit requires
surface casing be at least 10% of the total depth. Exemptions to this rule can
. be obtained but depend upon the type of cement job and length of the casing
eventually set. The Project Manager will keep DOE informed if lost circulation
can not be controlled and a shorter surface casing must be set. Lost
circulation during surface casing program at CECI's North Newberry core hole
caused a two week delay and $60,000 cost overrun. " This example is considered a
typical situation.

4.0 Schedule

Activity : Period
Site Preparation - ' Completed by 9/12/86
Mobilization . Rotary Rig on site by 9/12/86

Coring Rig on site by 9/20/86

Set Surface Casing . Completed by 9/20/86

Initiate Coring 9/24/86 (late start)

Total Depth . . 11/15/86 (early completion)
Completion ' 11/20/86

Temperature Logging 11/30/86

Abandonment ‘ . 1/20/87

Agreement No. DE-FC07-86ID12654 A -4~



' 5.0 Permits

Drilling operations are governed by GRO #4 and the permit stipulations in the
BLM and DOGAMI permits. Copies of these permits are enclosed in the Project
Institutional Plan. :

Agreement No. DE-FCO7-86ID12654 . v —3-
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August 1, 1986

Express Mail

Mr. Bob Fujimoto

Division of Mineral Resources
Oregon . State Office

Bureau of Land Management

825 N.E. Multnomah Street
Portland, Oregon 97201

RE: Temperature Gradient Core Hole Drllllng - 1986
North and South Newberry, Deschutes National Forest
Mazama I & II Units, Winema National Forest

Dear Bob: : ’ ' T

Cal'Energy's exploration plans for this field season have now been confirmed, as
follows. Begin the North and South Newberry TG core holes on about August 11,
the M2I-11A site on about September 1, and (tentatively) the MZII-1 site about
September 15, 1986.

Submitted herewith are originals and two copies of Sundry Notices prop051ng
modifications to the Drilling Program for the follow1ng holes:

Cal Energy Deschutes DOGAMI

Desig. BLM Permit NF Permit Permit Lease # Leaseholder
CE~NB-4  OR-920-86-DNB-003 } _ 129 OR-11985 Delta Funds
CE-NB-3 5-22-85% 127 OR-12668 ™~ Christian F. Murer
MZI-11A OR-920-85-WN-001 116 OR-34669 Calif. Energy
MZII-1 *x - . 117 OR-34681 Calif. Energy

.*Cal Energy has agreed with Deschutes NF that we will comply with the

stipulations Of BLM's permit issued for CE-NB-4 in the drilling of CE-NB-3.

**We understand that BLM may want to withhold approval of the changes to the
MZII-1 hole until near-completion of the M2ZI-11A hole.

" The proposed changes to the downhole program are as follows:

(1) Depth: It is intended to drill up to 5000'x. ' However, the
surface casing will be run to 550' to allow ﬁrilling to 5500°
if allowed by drilling conditions and if necessary to obtaln

meaningful data). ‘ b E [ \I E [J

' (2) Surface casing will be 4-1/2" instead of 5-1/2". FUG ¢ g5

(3) Wireline coring will begin with 3.782 OD (HQ). marv A



Sundry Notices

Page Two

We are also submitting these changes to DOGAMI and the surface managers, by copy
of this letter and enclosures. . ' .

Please call if you need clarification or further information.

Very truly yours,

(P

Anna K. Carter
Compliance Manager

AKC:41/42

Enclosures

CC:

Steve Henderson, BLM Portland (all)
Dennis Simontacchi, BLM Lakeview {(all)
Dennis Davis, BLM Prineville (all)

Hal Seigworth, Deschutes NF (CE-NB-3 and CE-NB-4)
Donna Owens, Deschutes NF " v

Art DuFault, Winema NF (MZ1-11A and MZII-1)
Marv Stump, Winema NF . "

Dennis Olmstead, DOGAMI (all)

Susan Prestwich, DOE, Idaho Falls (MZI-11a)
Elizabeth Bowhan, DOE, Idaho Falls °
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. BLM: Geothermal Drilling Permit

L _ No. OR-920-85-WN-001
. .DOGAMI: 116

Foxm: O35S ¥-1938 : mmmomm o Pore Approves
EROCICAL SUNEX, CORKZRVRITON OX JIEICN Bucget Burwau Ne.
"
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. Winema NF Owesr ()
TaT ol Trve:  PROCCTION () DRSECIION () MEAT OCHMGE (| ) GEZDVATION ( ) OTmR PR TTRIT AGIIDTNT W

Temperature Gradient Core Hole Mazama I
la. I STATUS:

e U.5. Geological Servey requasts this fors or other Supsaviger approved fors t he prepared sad flled in

ﬂhuﬂmmnmm‘dumw. The SIparvise? SRSt APFTeve this parmat priow
OB ANy lesse CpETAtioms.

Nat vet drilled

- FIILD GR AXEA
T. MM OF LESGXX/CMORIOR

Winema Nat'l Forest

California Epnergv Companv. Inc, - SES oo foo RoL R
3. ADDRESS Of LESGER/GPTRATOR ’ Sec. 10 T31S R7LAE

3333 Mendocino Ave., :Ste. 100, Santa Rosa, CA 95401 . Ry, oY
1). LOCATIONM OF MILL OR FACILITY . ek

Approx. 2225'E and 725' N of SW Corner Sec. 10 T31S R7LE F’l'osregon
l4. TYPL Qr wOOX

CEAICE PLARS >4 | CUATERT TO DNJECTICH ) FILL OR ALTER CASTRG t)
SITE AXD ROAD COREIPUCTION O FRECTURR TEST (] KILTIPLE CORPLITE )
CORTTROCT WM PROOUCTION PACTIITIES () SECOUT OB ACIDIZX ) e | N t)
ALTER IXISTING PRODUCTION PACIZITIES { ) REFAIN LI 1 orzn €

1S. OCSCHIBE PROPOSED OPETATIONS (u;wmm&mnumlv~ Ses instroctions fOr carrent wvell canditions on rwverse)
To change the drilling program to reflect new proposed depth of 5000¢+. A revised
drilling permit form is attached for convenience in documentating the changes. See
Items 19 and 21 .and attached Drilling & Coring Procedures.

16. OQESCRIBE PROPOSLD GPIRATIONE (Cae this space £OT all aCTivities Othar TRAR well worx)

(Usa reverse side if nesdad)

17. I berwoy csrtify zhat the 20Tegoing LS CIua? and COXTOCT
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= —%ﬁ‘—’mﬁm@%— mrrmx _Vice Presjdent Txnloration marz 1/31/86
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— .
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GCeothermal !'4as8e Turex and Stifmlations and OTBAr requlatary roquireasnts. e Onited States Criminal Cods (18 7.5.C. 1001) nakes it & criminal offa
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UMITED STATIS OEPARTHINT OF TNE INTIRION
CICIOGICAL SUPVEY, COMSZAVATION DIViEiom

Porm: USCS 91957

fors Approved
Budget Bureau Mo.

EEQTMEPRAL DRILLIG PERAIT . LOEE UOUAL WO,
The 0.5. Ceclogical Survey roquirws this form or othar Supcrvivor &yproved for® to be proparsd asd filed in OR 34669
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la. TYPR OF wWORX: mmmm()mu()m()vwmtlmwm()mﬁ URIT AGRIIRENT RAKC
Drill/Core Temperature Gradient Core Hale Mazama I
i». WKLl TYPL: m()m()mm()mmml)mm()m() . WELL WO. - 8. PIRAIT
Temperature Gradient Core Hole i MZI - 11A*
o Tm— i o
California Enerqgy Company, Inc. (707) 526-1000
T TAGORISS OF LEISELL/CPIATOR - : - SEC. T., R.. B.& M.
3333 Mendocino Ave., Ste. 100, Santa Rosa, CA 95401 SEY,SW%, Sec. 10 T31S,
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Klamath
16. QLSTARCE FROM PROPOSED LOCATION TO NZAREZST PROPERTY OR .LIASI LI STATE
2onrox. .43 miles SE of MZ I Unit boundary Oregon
17. OISTANCT rROs PROPOSED LOCATION TO HEAHREST WELL, DRILLING, COMPLETID, GR APPLIFD POR Ot THIS LEASE L), APPRIX. S™AFTING DATZ
) . ' ‘| September g, 1986
Approx. .6 miles north.of MZ I-11 .J‘N/;\cm;s ASSIGNED (WELL SPACING)
18, DRILLING MEDIA AND CHARACTERISTICS: mg& 19. PROPOSED 'm:?n 20, LIEVATIONS: ESTIMATEZD (x VIMAL ( )
warza () o B roan () Other () )easuren: 5500 6050 :
REFERZNCE DATUM: CR MAT () OP () XB ()} RT(
TRUE VEXTICAL: cugiw FIARCE () OTREZR ()
21. [IXISTING AMD/OR PROPOSED CASING AND CIMENTING PROCRAX (List cnlunq progran first, followed BY proposed program, and sepsarate by & sufficient spa
to cloarly distingquish the two programg)
SIZL Qr HULX SIZE Qr CASING WEIGHT PIR PrOQT COUPLING GRADZ SE‘I"ING QEPTH QUANTITY Qr CXMENT
(Ccllars & Threads Top Bortos
Set 6-7' of] 8-5/8" condug¢tor pipe (optiohal). Surf.| 6-7' To Surface
7-7/8" 4-172°% 11.54 8RD ST&C K55 Surf.| 550' | To Surface
Drill out cgment plﬁg‘ ang resume drilling with 3.783 OD (HQ)} wirel‘inE coring| system.
Reduce corelsize to 2.98¢ OD (NQ), as mapdated by drilling conditionk.

22. PROPOSID WORK SUMMAKY
"#appproximate Kettleman designation: 47-10.
See attached Proposed Drilling and Coring Procedure.
g
. {Use additional space on r-va?u yide of fc
23.
; i i ion - . 1, 1
Q.’.‘ ¢ & Y)?,M Senlclr Vice President Exploration July 3
SICHED /] James L. Moore ok — DA
(Thus .pH:. tor foderal use) N
APPRNVED BY TITIZ - DATE

COMDITIONS OF APPROVAL., 1P ANY:

This permit is required by law {30 0.S.C. 10623)s regulations: 10 C™R 270.71; Faderal Geothermal lsase Terms and §
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or Agency of the United States &8 TO any matter within its juriediction.
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" PROPOSED DRILLING AND CORING PROCEDURE

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

The proposed program for drilling and completion is outlined below. The 4-1/2"
surface casing will be set and cemented in a 7-7/8" hole rotary drilled with
either mud or air as prescribed by subsurface conditions. The remainder of the
hole, 550'-5000'+ will be drilled by using conventional wireline coring
equipment.” With this technique, two progressive reductions in hole size are
permitted if 1-1/2" tubing is to be run for final temperature measurement.
Previous recent drilling experience from the flanks of Newberry suggests that
such a designed program should not have any significant difficulty in reaching
the planned total depth of 5000'%. ‘

Drilling Procedures

1. Prepare site and set 7't of 8-5/8" conductor pipe with back-hoe and
cement with Ready-Mix in a 5' x 5' x 7' deep cellar.

2. Move in and rig up a combination core and rotary rig.
3. Spud 7-7/8" hole and drill to 550'+ using a fresh water and gel drilling'
mud. Standby air drilling equipment will be part of the rig package to

aerate the drilling mud if any serious lost circulation is encountered.

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

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

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

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

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

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

10. After completion of temperature surveys, plug and abandon the hole in
conformance with stipulations of the Forest Service, Federal

GROs and DOGAMI's Laws and Administrative Rules relating to Geothermal
Exploration and Development in Oregon.
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i.s. DLSCRIBE PROPOSID OPERATICONS (Use whios space £0F wall actavicias only. wmtw@:wMMQm)
To change the drilling program to reflect new proposed depth of 5000+. A revised
drilling permit form is attached for convenience in documentating the changes. See
Items 19 and 21 .and attached Drilling & Coring Procedures.
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'PROPOSED DRILLING AND CORING PROCEDURE

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

The proposed program for drilling and completion is outlined below. The 4-1/2°
surface casing will be set and cemented in a 7-7/8° hole rotary drilled with
either mud or air as prescribed by subsurface conditions. The remainder of the
hole, 550'-5000't+ will be drilled by using conventional wireline coring
equipment. With this technique, two progressive reductions in hole size are
permitted if 1-1/2° tubing is to be run for final temperature measurement.
Previous recent drilling experience from the flanks of Newberry suggests that -
such a designed program should not have any significant difficulty in reaching
the planned total depth of 5000't.

Drilling Procedures

1. Prepare site and set 7't of 8-5/8" conductor pipe with back-hoe and
cement with Ready-Mix in a S' x 5' x 7' deep cellar.

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

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

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

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

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

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

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

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

10. After completion of femperature surveys, plug and abandon the hole in
conformance with stipulations of the Forest Service, Federal

GROs and DOGAMI's Laws and Administrative Rules relating to Geothermal
Exploration and Development in Oregon.
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August 1, 1986

TO: DISTRIBUTION LIST, Attached

RE: MzI-11A Temperature Gradient Core Hole, Winema NF
Cost- and Data-Sharing with Department of Energy

The U.S. Department of Energy (DOE) will be cost-sharing the drilling of the
temperature gradient core hole MZI-11A under Cooperative Agreement No.
DE-FC07-861ID12654 with California Energy Company. DOE will be using the
support services of E.G.&G. for environmental review and the University of
Utah Research Institute (UURI) for geological/technical review and liaison
with Cal Energy. As soon as DOE's designated technical support staff are
identified to us, we anticipate that there will be convened a.meeting or
conference call(s) among BLM, Winema NF, DOGAMI, DOE, E.G.&G., UURI and Cal
Energy staff to exchange pleasantries.

DOE's involvement and righfg to data will in no way alter our reporting
requiremehts to permitting agencies, although it will affect Cal Energy
decisions as to what data will be identified as proprietary. Because DOE is
cost-sharing this hole, much of the data generated will become public
information through Cal Energy reports to DOE and reports generated by UURI
or other DOE designates. It has been the experience of DOE personnel that,
during drilling, they receive phone calls asking how the hole is doing.
Because the hole is being cost-shared with "public funds®" some response is
appropriate (DOE usually gives the depth reached that day and the date a
press release will be forthcoming).

Cal Energy must submit management, technical and institutional plans to DOE
that identify Authorities and Responsibilities for all aspects of this
project. We have previously submitted copies of all plans and permits and
the Environmental Assessment prepared by BLM and Winema NF to DOE. Our
Institutional Plan to DOE must identify what data will be released, when, by
whom and in what form. We would like to have your input, if any, before
formalizing the plan. ' '

Attached is a list of Regulatory Authority and Communications for the Mazama
holes, drafted last year after a planning meeting in Klamath Falls with BLM
and Winema NF. This list (originally intended for distribution to Cal
Energy's staff in the field) will be expanded to add DOE contacts and their
designates. Please review the draft list for accuracy and relay your
guestions, concerns or preferences regarding the coordination of
dissemination of information to the public (or any other issue arising from
DOE cost-sharing) to Jim Moore, Dave McClain or me at 707-$g§§lq90§ i\¢ E [
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We intend to submit tﬁe technical, insitutional and management plans
required under the DOE agreement within about ten days and hope to begin
drilling this hole by about September 1, 1986.

Very truly yours,

Anna K. Carter
Compliance Manager

AKC:26242/C5

Enclosure: Authorities and Communications

‘cC:

Jim Moore, Senior Vice President/Exploration
Phil Essner, Vice President/Lands

Bob Pryde, Vice President/Drilling Operations
Gordy Gollan, Drilling Supervisor

Joe LaFleur, Senior Exploration Geologist

Paul Brophy, Senior Geothermal Geologist

Dave McClain, Manager/Project Development
Susan Mitcham, Administrative Assistant, Lands



DISTRIBUTION LIST - 8-01-86

U.S. Bureau of Land Management

Pat Geehan, Deputy State Director for Mineral Resources, Portland

Bob Fujimoto, Physical Scientist,. Division of Mineral Resources, Portland
Jack Feuer, Geologist, Inspections & Enforcement, Portland '
Steve Henderson, Petroleum Engineer, Inspections & Enforcement, Portland

Gerry Asher, District Manager, Lakeview

Dennis Simontacchi, Geologist, Lakeview

Dennis Davis, Prineville

Steve Sherman, Area Manager, Klamath Falls Resource Area

Mr. Tom Cottingham, Environmental Specialist, Klamath Falls

U.S. Forest Service

Carlin Jackson, Director, Lands and Minerals, Portland

Art DuFault, Forest Supervisor, Winema National Forest, Klamath Falls
Marv Stump, Energy Coordinator, Winema NF :

Ms. Dee Westerberg, Public Information Officer, Winema NF

Tom Neal, Road Maintenance

Bill Jensen, Chemult Ranger District (Mazama I Unit)
Dave Pederson, Klamath Ranger District (Mazama II Unit)

Oregon Department of Geology and Mineral Resources

Don Hull, State Geologist, Portland
Dennis Olmstead, Petroleum Engineer/Geologist, Portland

U.S. Department of Energy

Elizabeth Bowhan, Contract Specialist, R & D Branch, Idaho Falls
Ms. Susan Prestwich, Geologist, Geothermal Program Manager, Idaho Falls
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REGULATORY AUTHORITY AND COMHUNICATIONS'

' The Bureau of Land Management (BLM) and Winema National Forest (Winéma)

have established the following responsibilities and authorities:

BLM Drilling compliance/GROs/DOGAMI contact
Winema NF Surface compliance/GRO 4/Public information.

Jack Feuer, Inspections and Enforcement, BLM Portland (503-231-6991) is
responsible for administration of our BLM permits. All communications,
however, are to be directed to the contact persons listed below, in the
ocrder listed.

DRILLING/DOWNHOLE COMPLIANCE

BLM (Lead Agency):

1lst DENNIS SIMONTACCHI Déy: 503-947-2177
Inspector, Lakeview Night: 503-947-2355
2nd DENNIS DAVIS Day: 503-447-4115
Inspector, Bend ‘Night: 503-382-3440

-

DOGAMI ~ Oregon Department of Geoiogy and Mineral Industries:

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

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

California Energy Company:

lst BOB PRYDE Field Phone: Day/Night (to be supplied)

Santa Rosa: 707-526-1000
Home: 707-585-2063
2nd GORDY GOLLAN . F;eld Phone: Day/Night (to be supplied)
' Santa Rosa: 707-526-1000
Home: . 707-894-4128"



SURFACE: ON- AND OFF-SITE COMPLIANCE
(Site Construction, Water, Roads, Fire):

Winema National Forest (Lead Agency):

1st BILL JENSEN, Chemult Ranger District: ' 503-365-2229

2nd MARV STUMP, Winema NF, K. Falls: 503-883-6799
BLM:

Dennis Simontacchi 503-947-2177

(Environmental monitoring plan compliance)

California Energy Company:

Field Operations: Bob Pryde/Gordy Gollan

Environmental/Permits/Reports: Dave McClain/Anna Carter

) PUBLIC INFORMATION
(Tours, Media Contact, Press Releases, Drillsite Visitors):

Winema National Forest (Lead Agency):

lst DEE WESTERBERG, Public Information Officer: 503-883-6715
2nd ART DUFAULT, Forest Supervisor: 503-883-6714
BLM:

lst STEVE SHERMAN, Klamath Falls Area Manager: 503-883-6916
2nd ED SALIBERTI: . 503-883-6916

California Energy Company:

lst* DAVE McCLAIN Santa Rosa:  707-526-1000
Sunriver Ofc: 503-593-2414

. Night: 503-389-2204

2nd* ANNA CARTER Santa Rosa: 707-526~-1000
Night: 707-526-7924

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



Public Information - continued

'Exploration Planning/Policy ' . Jim Moore
Land/Lease/UnitlAdministration Phil Essner
Geoloéy/Geotechnical/Hydrology ' Joe La Fleur/Paul Bfophy
Drilling Operations Bob Pry&e/Gordy Gollan/Jim Qoore

Environmental Compliance/Monitoring/
Permits-Reports Dave McClain/Anna Carter

AKC:42:7-85
726242
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MAZAMA I AND II UNITS
Deep Temperature Gradient Core Holes

PERMITS

PLEASE READ ALL PERMITS AND RULES SO THAT YOU WILL BE ABLE TO ANTICIPATE
REQUIRED NOTIFICATIONS, TECHNICAL CONSTRAINTS AND REPORTS. READ THE DOE DATA
COLLECTION PLAN FOR MZI-11A. SEE MAP AT END POCKET FOR APPROVED ACCESS ROUTES
TO THE SITES AND TO WATER SOURCES. KEEP THE SUNRIVER OFFICE INFORMED OF YOUR
FIELD HOUSING PHONE NUMBERS. ‘

BLM and WINEMA NF:

BLM and Winema NF have approvedAa four-hole drilling program. BLM is permitting
the holes one at a time and has issued a permit for the MZI-1l1A site. As soon
as we determine whether we are going to drill MZII-1l, we must notify BLM.

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

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

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

DOGAMI :

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

OR WATER RESOURCES DEPARTMENT:

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

DOE COST SHARING:

DOE 1is cost-sharing the MZI-11A hole with Cal Energy. In addition to the
notices required under the BLM, WNF and DOGAMI permits, we must send a daily
drilling report to DOE and the University of Utah Research Institute (UURI).
Call in the report to Santa Rosa for typing and transmittal by telecopy. UURI
will be providing technical advice to DOE and must be provided access to the
drillsite. Please coordinate all media releases through DOE.



.AUTHORITIES AND COMMUNICATIONS

The Bureau of Land Management (BLM) and Winema National Forest (WNF) have
established the following responsibilities and authorities:

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

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

DRILLING/DOWNHOLE COMPLIANCE

BLM (Lead Agency):

1st DENNIS SIMONTACCHI Day: 503-947-2177
Inspector, Lakeview Night: 503-947-2355
2nd DENNIS DAVIS : Day: 503-447-4115
Inspector, Bend Night: 503-382-3440

DOGAMI - Oregon Department of Geology and Mineral Industries:

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

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

CALIFORNIA ENERGY COMPANY, INC.:

1st BOB PRYDE/GORDY GOLLAN Field Phone: Day/Night (to be supplied)

Santa Rosa: 707-~526-1000
2nd DESIGNATED DRILLSITE: Field Phone: Day/Night (to be supplied)
GEOLOGIST Santa Rosa: 707-526-1000

Sunriver Office: 503-593-2414
3rd JIM MOORE Santa Rosa: 707~-526-1000

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



SURFACE: 6N— AND OF?JSITE COMPLIANCE
(Site Construction, Water, Roads, FPire):

WINEMA NATIONAL FOREST (Lead Agency):

lst BILL JENSEN, Chemult Ranger District: 503-365-2229"

2nd MARV STUMP, Winema NF, K. Falls: 503-883-6799
BLM:

Dennis Simontacchi _ 503-947-2177

CALIFORNIA ENERGY COMPANY, INC.:
Field Operations: Bob Pryde/Designated Drillsite Geologist

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

PUBLIC INFORMATION
~ (Media/Public Inquiries, Tours, Press Releases, Drillsite Visitors):

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

WINEMA NATIONAL FOREST (Lead Agency):

lst DEE WESTERBERG, Public Information Officer: 503-883-6715
2nd ART DUFAULT, Forest Supervisor: 503-883-6714

BLM:
1st STEVE SHERMAN, Klamath Falls Area Manager: . 503-883-6916
2nd ED CILIBERTI, Chief, Public Info, Portland: 503-231-6274

DOE:
- Susan Prestwich, DOE Project Officer 503-526-1147

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



™

PUBLIC INFORMATION

Continued
CALIFORNIA ENERGY COMPANY, INC.:
1st* DAVE McCLAIN Santa Rosa: 707-526-1000
2nd* ANNA CARTER Santa Rosa: 707-526-1000

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

Exploration Planning/Policy Jim Moore
Land/Lease/Unit Administration Phil Essner
Geology/Geotechnical/Hydrology Joe La Fleur/Paul Brophy
Drilling Operations Bob Pryde/Jim Moore

Environmental Compliance/Monitoring/
Permits-Reports Dave McClain/Anna Carter



DOE AND UURI CONTACTS

U.S. DEPARTMENT OF ENERGY (DOE)

Idaho Operations Office Telecopier 208-526-0524 Xerox

785 DOE Place ‘ 208-526-1184 3M

Idaho Falls, Id. 94302 Confirmation 208-526-1503 (Bernice)
Susan Prestwich . 208-526-1147

DOE Project Officer Home 208-522-3356

Role: Technical Oversight

Elizabeth Bowhan - ' 208-526-1229
Contracts Specialist
Role: Contract/Finance Oversight

Cliff Clark 208-526-0457
Role: Environmental Review '

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

Public Relations: Prestwich/Bowhan (for releases prepared by others)
DOE Public Information .
Pete Mygatt, Director 208-526-1318

Office of External Affair;
Role: DOE Generated Releases

UNIVERSITY OF UTAH RESEARCH INSTITUTE (UURI)

391 Chipeta Way Contact Secretary: Beth Orvin 801-524-3422
Salt Lake City, Ut. 841-8-1295 Carolyn Davidson

' Telecopier: 801-524-3453
Role: Technical Advisors to DOE o

Mike Wright (Priﬁary contact) 801-524-3422
Director Earth Science Laboratory Home 801-277-8330
(Geophysicist)

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

Joe Moore, Head Geochemist Group
Project Geochemist

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



CALIFORNIA ERERGY COMPANY, INC.

Santa Rosa Headquarters: 707-526-1000

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

Sunriver Field Office: 503-593-2414 or 2415

California Energy Company, Inc.
201 N Sunriver Plaza

Sunriver Business Park ’

P. 0. Box 3399

Sunriver, OR. 97702

Mazama Drillsite Rig Phones - 24 Hours: " 503-

Robert A. Pryde/Gordy Gollan - Coso Rig Phones: 619-375-1818
Radio Phone 619-375-1128
Heritage Inn, Ridgecrest 619—446—6543
Bar S Motel, Ridgecrest 619-446-2551

Reference Numbers:

CTC House, Sunriver, OR. _ 503-593-2404 (2405)

Thunderbird Motel, Klamath Falls, OR. 503-882-8864
Spring Creek Ranch, Chiloquin, OR. 503-783-2775

Ft. Creek Resort, Ft. Klamath, OR. ' 503-381-2207
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Mr. Dennis Olmstead \((Z[/ %\Q\\r/)
Petroleum Engineer/Geologist \~L<§QEQYuJV
Oregon Department of Geology
and Mineral Industries
910 State Office Building
1400 S.W. Fifth Avenue
Portland, OR 97201
RE: Agreement between Cal Energy and DOGAMI Regarding Distribution of -
Core and Cuttings from MZI-11A Hole in the Winema National Forest,
Klamath County, Oregon L
Dear Dennis:
LN
This ietter of agreement outlines and confirms procedures by which the
Oregon Department of Geology and Mineral Industries (DOGAMI) will receive
selected core and cutting samples from the‘proposed deep temperature gradient
hole MZI-11A to be drilled by California Energy Company, Inc. (Cal Energy): The

hole will be drilled with cost sharing funds from the U.S.
(DOE) under terms defined by US DOE Agreement No.
1986.

Department of Energy
DE-FC07-86ID 12654 of July 24,

The following sampling procedures will be adoptad for MZI-11A and any other
hole drilled by Cal Energy under DOE assistance contracts in Oregon: ‘
Cal Energy will rotary drill the surface casing to a maximum depth of 550'
with cutting samples taken approximately every 10 feet for routine
identification and logging. An additional 100 gram sample will be taken
approximately every 30' throughout the rotary drilled section specifically
for DOGAMI's use. This sample will be washed, dried, labeled and forwarded
to DOGAMI within 60 days of completion of the hole.

It is proposed that MZI-11A will be cored from the shoe of the surface
casing to total depth (T.D.). A detailed lithologic description of the
core with relevant associated data will be compiled and forwarded to DOGAMI
following cempletion of the hole. From the lithologic log DOGAMI will
select individual core samples they require for their permanent core
repository. It is anticipated that each sample will be four to six inches
in length with an approximate maximum of 20 samples throughout the hole.
These samples will be collected and documented by Cal Energy and forwarded
to DOGAMI within 60 days of selection by DOGAMI.

A courtesy copy of the photographic record of the core will also be
forwarded to DOGAMI.

Initial storage of all cuttings and cores will be at Cal Energy's field
office at Sunriver Business Park, Sunriver, OR. Within one year of
completion, cuttings and cores will be transferred to a permanent facility
as defined by the DOE cost share Agreement.

Cal Energy will provide DOGAMI a copy of the DOE Agreement for their
reference.
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6. DOGAMI will maintain the right at any time to access the complete set of
cores and cuttings at either Sunriver or at the permanent storage
facility.

7. It is understood that all data provided to DOGAMI by Cal Energy on MZI-11A
or other holes or wells from the Mazama Federal units will remain
' proprietary for a period of at least 8 years pursuant to DOGAMI Boarxrd Order
of June 7, 1985 unless otherwise agreed by Cal Energy.

We look forward to working with you on this and othér deothe:mal
exploration projects in Oregon. Please sign the enclosed copy of this agreement

letter and return to our office. 'Thaqk you. %,

Agteed to: - Agreed to:

\ oo LV e

Jafies L. Moore o Donald Hull, State Geologist

Senior Vice President Exploration Oregon Department of Geology and .
California Energy Company, Inc. Mineral Industries -
Date: g ' Date: .
PB:lat:42"

cc: Donald Hull, DOGAMI ... .--»

"Elizabeth Hyster—Bowhén; DOE
Gerry Asher, BLM Lakeview

Dennis Simontacchi, BLM Lakeview
Dennis Davis, BLM Prineville
Marvin Stump, Winema NF

R R
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CALlﬁDRNIA ENERGY CORPANY: BEDTHERMAL EXPLORATION BRIEFING PAPER

Reguired Decision _ : .

The decision requires lhe selection and iaplesentation of eilher the
proposed action, one of Lhe Lhree alternatives identified in the
Environeaental Assessaent (ER), or olher options. The propesed action is
drilling up to 24 feaperature gradient/core holes, with a maxieus of 8
holes drilled in the first field season (originally 1984, now 1983).

& decision should be made as soon as possible, but no later than the end
of the calendar year so lhalt {he proponent can make necessary
arrangeeents prior to the next field season.

The initiating event was the subrittal of a geotﬁernal Plan of
Exploration (POE) by the proponent, California Energy Cospany, Inc. (Cal
Energy). The POE, received by the BLM on March 1, 1984, requesied

. approval to drill up to 24 leeperature gradient/core holes on two federal

geolhercal unit areas on the Wineea National Forest, adjacent to Cratler
Lake National Park. This action follows leasing and unit agreesent
approvals.’ S

Leasing

Cal Energy was awarded federal geothernél leases totaling appraoximalely
97,000 acres in the Wineea National Forest. Cal Energy received
concurrenl approval for two f{ederal geothermal unit agreesents,
encospassing approxieately 84,000 acres of the 97,000 acre total.

According to the regulations, geothersal leases on Forest Service lands
can only be issued with lthe consent of, and subject to such teras and
conditions as may be prescribed by the Forest Service. Usually; the
Forest Service prepares an environaental analysis for lhe lease
applications, in order to deteraine whether lhe leases should be issued,
and with what, if any, stipulations to mitigate or elimsinate iepacts Lo
surface ﬁesources.

All of tﬁe federal geothersal leases on the Winema National Forest
contain a contingent right stipulation, which states in part: *"All
operations on this lease are subject to Governsent approval with such
site-specific. stipulations as ray be necescary Lo assure reasonable
protection of or aitigation of effects on other values. @& plan of
operatxons shall not be approved if it-results in unacceplable iapact on
other resources, land uses, and/or the env1r0nsent.

The contingenl right stipulation is a eechanisa which allows the Forest
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‘Sgrvice to reccacend geolhersal leasing to the BLM, wilhout first

condutting an environsental analysis. With this strategy, lhe
environaental analysis process is postponed until such tiee that a
site-specilic, posl-lease operation is proposed, and Lhe rights of Lhe
lessee are contingent on Lhe results of any environmsental analysis.

-

Unit Agreenentﬁ

The unitl agreeaents are contractual agreenent§ between the lessees and -
the Federal governaent, and allow for the tieely and orderly exploration g
of geolhersal resources without regard to individual lease-boundaries.
There are two approved geothersal unit agreesents involved in this PDE,
Mazaea 1 and Mazaea I1. Under Lthe coebined teras of lhese unit
agreeeents, Cal Energy is obligaled to drill 4 wells within 1B sonths of
the effective date of the agreesents (Janpuary 1, 1984). The 18 month
tisefrase will be extended for that period of tiee required by Lhe
Federal governeenl to coaplete the environsental analysis., The unit
obligations escalate during subsequent 12 to 18 month periods.

Plan of Exploration

According Lo the requlations, a plan of operations and individual
drilling permits sust be submitted by the lecsee or the lessee's
representative, and approved by the authorized officer (BLM) prior to
cozmencenenl of actual drilling operations. Specific types of plans of
operations include Plans of Exploratlion, Injection, and Developsent.

The Plan of Exploration details the surface use requiresents, on 3
site-specific basis, of the proposed drilling operations, and includes
discussions on waler use, road and drill pad comstiruction, and seasures
to prevenl or control impacts Lo olher surface resources.

Any approved plan and accompanying drilling perait(s) would include
standard design features, including Geothersal Resource Operational (BRD)
Orders, and special stipulations. Several key standard design features
appropriate to this proposal are: ' )

6RO Order 1, section 5. Drilling fluids or cultings shall notl be
discharged onto the surface where such discharge aight contzainate lakes

- and perennial or intermiftent streaes. Exvavated pils or sumps used in

drilling shall be backfilled as soon as drilling is coepleted and
restored to conforma wilh the original teopography. ‘ :

6RO Order 3, section 1.A.  1In uncased portions of wells, ceaenlt plugs
shall be placed Lo protect all subsurface mineral resources including
fresh water aquifers. Such plugs shall extend a sinieum of 100 feet
below, if possible, and 100 feet above such zones. Cesent plugs shall be
placed in a manner necessdry lo isolate forealions, and lo protect the
fluids in such forsations (roe interzonal eigration or contaaination.



History .of -Events

Cal Ene}gy subaitled their Plan of Exploration o drill up to 24
teaperature gradient/core holes, to a saxieus deplh of 4000 feet. The
plan was received by the BLN on March 1, 1984, Upon receipt of the POE,
the BLM Lakeview District, in cooperation wilh the Winema National '
Forest, initiated an EA based on the proposed action. An
interdisciplinary teaa was foreed {roa personnel of Lhe Lakeview District

‘and Klaeath Falls Resource Area offices of the BLM, and Winesa Kational

Forest. Crater Lake National Park staff participated as observers. The
following week a suemary of the POE was senl out to interested parties,

requesiing public coaasents,

On May 11, 1984, the EA was coepleted and eade available for public
review and corzent. Two letters of coesent were received; one froas the
Sierra Club, and one {rom 1he Nalional Park Service Regional Qffice in
Seattle, ¥ashington. Both letlers expressed concerns about lhe potential .
iepacls on Lhe environsentl, and in particular on Crater Lake National -
Fark, as a result of the proposed drilling operations. 1In addition, the
Regional Director of the Park Service wrote a sesorandue to the National
Park Service Direclor, identifying concerns and asking that the issue be
brought 'teo their Assistant Secretary, as required by Llheir headquarter s
instructions. That eesorandum also requested that the Departsent's

" Office of Environeental Project Review (OEPR) review Lhe EA.

The Stale Director, in consideralion of ongoing circusstances, wrole a
sesorandue {o the Director (500), stating thal the BLM had advised the
Park Service Regional Office that while the BLM understands the Park
Service concerns regarding polential iepacts to Crater Lake National
Park, the BLM must follow its own procedures in pereil review and NEPA
compliance, which call for quality control and issue resolution at the
field level. The smeeorandua went on to state that the State Director’'s
review of the situation continues to strongly confirms that the BLM should
resolve concerns at the field level, in coordination with the Park
Service and Forest Service.

In light of the concerns expressed, and in keeping with the concept of
field level resclution of concerns, the State Director, along with other

.BLM and Forest Service sanagers and staff, and representatives of Cal

Energy, conducted an on-sile field inspection of the proposed drilling
sites and neighboring Park lands on June 30, 1984. A National Park
Service ranger quided the partly around the east rim of Crater Lake. Rs a
resull of the inspection, the State Director acquired a belter
understanding of the proposed action, proxieity of operations Lo the
Park, and scope of environmental impacts. On July 3, 1984, the first of
two Park Service/Forest Service/BLM seetings to review the EA was held,
Also, the State Director requested the Lakeview District, in conjuction
wilh the Wineea National Forest ~to conductl a public aeetlng and field
trip open tp all interested parties.

On July 20, 1984, the public eeeling and field lrip were held. About 50
people attended, representing the television and print eedia, 'J. S,
Congressean Bob Sajth's staff, State Senator Judy Carnahan, Klaeath
County Corsissioners, the Klasath -Indians, various environsental
organizations, the Oregan Departeents oﬁ Fish and Hildlife, Eeology and



Kinerals Industries, State Lands, and Water Resources, the National Park

Service, Forest Service, and BLM, No new concerns were raised during the
seeting or field trip.

The ER was subsequently asended, specifically to address the Park Service
concerns. BLM, on July 19, 1984, requested the advice of.lhe USES
regarding the hydrologic concerns of the NPS. The USES replied (copy
atlached) that *the polential for affecting the flow of hydrothersal
fluids into Crater Lake is clearly very seall... A second Park
Service/Forest Service/BLN aeeling was held to review the draft aaended
EA, and Finding of No Significant Isepact (FONSI). The Park Service
concluded that, with ainor eodifications, the asended EA adequately
addressed those concerns. The asended EAR was revised to incorporate
lhose eodifications, and transeitted to the Lakeview Districlt Manager and
¥inesa National Forest Supervisor, along with the FONSI, for signature
and concurrence. .

The decision is dependent on Lhe following factors:

Environaental éensitivities;
Drilling concerns;

Bureauy Mineral Resources Policy;
Park Service toncerns;

Public concerns,

N 2 N e
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Environsental sensitivities

The amended EA concludes that the following polential environaental
consequences are anticipated for the below listed eavironaental
coeponents, as a result of the proposed action or another
drilling-relaled alternative approved wilh standard and special design
features 1ncorporated: :

Crater Lake National Park
short-lere increases in dust levels;
noise levels a nuisance to recreational users at Lest Creek
caapground and the Pinnacles overlook;
virtually undetectable intrusions in the scenic quality.

surface water ~ minor deplelion of local waler sources.

soils - spil cospaction and loss of ground cover (0.2 acres per
8rill site under all drilling alternatives; increased
disturbance associaled u:th rocad construction under
alternative 1).

wildlife - minor and leeporary iepacts due to soae interruption
of localized habital occupancy.

transportation systea - sinor unavoidable iapacts froe coepaction,
surface displaceeent, dust, and noise due to increased
iraffic and essential road raintenance,

®¥ood products - no iaspacts.

threatened and endangered species — a0 impacts. »

cultural resources - no ispacls under the proposed action or
alternative 2; possible iapacts on unidentified cultural
resources under alternative 1.

, ‘minerals - posilive impact due to increased ainerals ln{ornatxon.

*  land uses - no imspact on existing author:zed uses,



"The potential for intermingling ol geochenically discrete groundniler

aquifers would be elininated by selection and isplesentation of the
hydrologic-related aitigation seasure as stated in the EA, "the zones of
fluid inflow or fluid loss [in the welll will be required to be sealed.®

Noise levels can be controlled with standard design features (Geothersal
Resource Operational Order nuaber 4). This 6RO Order states, “"Lhe lessee
shall not exceed a noise level of &5 dB(R) for all geothersal-related
activity 2s seasured at the lease boundary line or one-hall aile froa the
source, whichever is greater.” MNoise levels could be further reduced by
selection and implezentation of the noise-related miligation eeasure as
stated in the EA, "no more than one site in the vicinity of MII-13 and
MI1-14 would be drilled sisultaneously.®

Possible igpacls on unidentified cultural resources, resulting froa the
ieplecentation of Allernative { would be eliainated by selection and
isplesentation of the cultural resources-related eitigation eeasure as
stated in the EA, “appropriate [cultural resources] site surveys and
sitigation (2s needed) would be conducted prior to ground disturbing
activities.®

Drilling concernsg

Two drilling uncertainties are associated with any dfilling alternative:
the potential for water {lowing within a hole between aquifers with
different precsure heads; and the polential far a blowout (uncontrnl]ed
enissions of (lu1ds and/or gases froe a well).

There are no guarantees that either evenl would not occur; however,
standard design features thal would be incorporated into any drilling
pereit would einimize the potential for either of these two occurrences.
In addition, it would be prudent o incorporate the aitigation measure
regarding intermeingling of ground water (see discussion in the
environeental uncertainties section above) as contained in lhe letler
from the Director, USES, to the State Director, even though this measure
1s a standard design feature. Reiteration of Lthe USES mitigation seasure
would: acknowledge the consultation and cooperation of the USES; notify
those parties concerned about the hydrology of Crater Lake that the BLM
has treated those concerns wilh high regard; .and single out this standard
design featlure as being sore important than sose olher standard design
features. :

"With respect to the uncertainty of a blouout; the EA did not discuss in

detail the risks associaled with such an event. A blowout would:be
considered an accident, and the U. S. Supreee Court has determined that
"a risk of an accident is not an effect on the physical environsent,® and
is therefore beyond the reach of NEPR (Metropolitan Edison v. People.
Agaxnst Nuclear Energy et al., no. 81-23%99, decision of April 19,1%83).

Also, the EA did nol address sitigation eeasures to further rgduce the
potential risks or iepaclts associated with a blowout, because the

standard design features (casing, ceeenling, and blouout‘prevenlioh

equipeent specifications and testing) are sore than adequate to saintain
effeclive conlrol of a drilling well. These slandard design features
incorporate current induslry specifications and practices with respect to
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6RD Crder 4, seclion 2. GCperations under a geolheraal lesse shall not
unreasonably interfere with or endanger operations under any olher lease,
license, claia, perail, or other authorized use of the sase land. 6RO
Order 4, seclion 11. The lessee shall conduct noise level measuresents
during exploration, developsent; and production operations to delersine
the polential nuisance Lo nearby residenls as well as the potential
health and safely danger Lo noise emissions.” Noise level seasuresents
and acconpanyxng data shall be filed with the authorized officer.

GRO Urder 4, section 11.C. The lessee shall not exceed a noise level of
65 dB(R) for all geolhermal-relaled activity including bul not liamited to
exploration, developsent, or production coperations as eeasured at the
lease boundary line or one-half mile from the source, whichever is
grealer.

Special stipulation. All wells drilled below 500 {eel shall be equxpped
with blowoul prevention equipeent.

Rpproval Process

Wilh the consolidation of onshare minerals responsibilities, the BLN has
the authoritly to approve indusiry operations on all federal leases,
regardless of surface ownership or sanageaent. The existing nationwide
BLH/Forest Service/Beological Survey Memorandum of Understanding for the
geolhersal progras requires concurrence of post-lease operations by the
surface ranagement agency.

In order for Cal Energy o enter on the land and start dirt work/drilling
operalions, the following docueents require approval by the authorized
officer, an8 concurrence by Lhe surface managesent agency, where
appropriate:

Document Aulhorized Of{ficer Concurrence

EA Lakeview DM Forest Supervisaor
FONST . ‘Lakeview DM Forest Supervisor
Decision Docusent State Director

Plan of Exploration Deputy State Directlor Forest Supervisor
Drilling Perait Deputy State Director Forest Supervisor

In addition, concurrence of the decision will be obtained froa the
Regional Forester, USFS. Allhough this concurrence is not required, such
action exeaplifies the cooperative working relationship between BLM and
USFS. The Rational Park Service Regional Director has been continually
advised on BLM's progress on this eatter, and will briefed prior Lo any-
decision to insure his inputl and understanding.

A 30-day period should Tapse between the dale of this decision and its
irnplesentation (approval of the Plan of Exploration and the drilling
pereits) to allow for appropriate prolest/appeals.



