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THE DECISIONS

A. U.S. Forest Service Decision

As lead agency as well as the agency responsible for surface management, the
decision being made by the U.S. Forest Service is whether or not to approve the
proposed geothermal activity and take subsequent action on the following
approvals and authorizations for implementation of surface disturbing
activities:

Approval of Plans of Operation for Exploration, Development,
Production, Utilization, and Disposal;

Authorization for, and approval of,
disturbance and occupancy.

specifications for surface

Based on information analyzed and disclosed in the Final EIS, public comments,
the Deschutes National Forest Plan, the Newberry National Volcanic Monument
(NNVM) legislation, and associated documents that the Final EIS _is tiered to or
incorporates, it is my decision to approve the geothermal activity proposed.in
Alternative B, with the mitigation and monitoring elements described in
Attachments A and B of this ROD, and with the following modification:

Plant site 3 is not to be developed as the power plant location. Only plant
sites 1 and 2 are to be considered for final siting of this facility.

It is also my decision to take subsequent actions to authorize implementation.
Subsequent approvals are conditioned upon CE Exploration Co. (CEE) adopting and
adhering to the mitigation measures and monitoring elements included as part of
this decision and summarized in the attachments to this ROD.

Wich this ROD, I am also approving a non-significant Forest Plan amendment to
specifically address the expected visibility of the steam plumes for. this
facility. The text for the amendment to be added to Standard and Guideline
M9-83 of the Forest Plan is, "For steam plumes associated with the Newberry
Geothermal Pilot Project and emanating from this management area (M9),
"modification" is allowed as a visual quality objective." Attachment C of this
ROD provides background information and rationale for this amendment.

B. Bureau of Land Management Decision

As a cooperating agency as well as the agency responsible for management and
administration of Federal geothermal leases and subsurface activities, the
decision being made by the Bureau of Land Management is whether or not to
approve the proposed geothermal activity and take subsequent action on the
following approvals and authorizations for implementation of surface disturbing
and subsurface activities:

Approval of Plans of Operation for Exploration, Development,
Production, Utilization, and Disposal;

Approval and issuance of individual Geothermal Drilling Permits and
Sundry Notices for the project;

Approval of a Site License.
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Based on information analyzed and disclosed in the Final EIS, public comments,
the Deschutes National Forest Plan, the NNVM legislation, and associated
documents that the Final EIS is tiered to or incorporates, it is my decision to
approve the geothermal activity proposed in Alternative B, with the mitigation
and monitoring elements described in Attachments A and B of this ROD, and with
the following modification:

Plant site 3 is not to be developed as the power plant location. Only plant
sites 1 and 2 are to be considered for final siting of this facility.

It is also my decision to take subsequent actions to authorize implementation.
Subsequent approvals are conditioned upon CEE adopting and adhering to the
mitigation measures and monitoring elements described in the Final EIS and
summarized in the attachments to this ROD.

C. Decision to be made by Bonneville Poer Administration

As a cooperating agency as well as the agency responsible for developing,
purchasing, marketing, and transmitting electrical power to customers in the
Pacific Northwest, tche BPA will decide whether or not to adopt the Final EIS and
the decisions made by the U.S. Forest Service and BLM. BPA's decision will be
made no sooner than 30 days after the publication of the Notice of Availability
in the Federal Register, and will be released to the public in a separate Record
of Decision.

ADMINISTRATIVE APPEAL PROCEDURES

A. U.S. Forest Service

APPEAL RIGHTS
The Forest Service decision is subject to appeal pursuant to 36 CFR 215.7. A
Notice of Appeal must be filed within 45 days of the date of publication of the
legal notice in the Bend Bulletin.

Mail appeals to:
Regional Forester
USDA Forest Service
Pacific Northwest Regional Office
ATTN: 1570 Appeals
P.O. Box 3623
Portland, Oregon 97208-3623

In accordance with 36 CFR 215.14, Content of an Appeal, appellants are
responsible for providing the Appeal Deciding Officer with sufficient evidence
and rationale to show why the Responsible Official's decision should be changed

or reversed.

IMPLEMENTATION DATE
Implementation of the decision will occur no sooner than 50 days following
publication of the legal notice in the Bend Bulletin.

FOR FURTHER INFORMATION REGARDING FOREST SERVICE APPEAL PROCEDURES, CONTACT:
Susan Skakel, Environmental Coordinator, Deschutes National Forest, 1645 Highway
20 East, Bend, Oregon, 97701. Telephone (503) 383-5563.
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B. Bureau of Land Management

The Bureau of Land Management's decision may be appealed to the Interior Board
of land Appeals, Office of the Secretary, in accordance with the regulations
contained in 43 CFR, Part 4 and BLM Form 1842-1. If an appeal is taken, your
notice of appeal must be filed in this office (at the following address) within
45 days from receipt of this decision. The appellant has the burden of showing
that the decision appealed from is in error.

Where to File Notice of Appeal:
U.S. Department of the Interior
Bureau of Land Management
Oregon State Office
P.O. Box 2965
Portland, Oregon 97208

If you wish to file a petition pursuant to regulation 43 CFR 4.21 (58 CFR 4939,
January 19, 1993) (request) for a stay (suspension) of the effectiveness of this
decision during the time that your appeal is being reviewed by the Board, the
petition for a stay must accompany your notice of appeal. A petition for a stay
is required to show sufficient justification based on the standards listed
below. Copies of the notice of appeal and petition for a stay must also be
submitted to each party named in this decision and to the Interior Board of Land
Appeals and to the appropriate Office of the Solicitor (see 43 CFR 4.413) at the
same time the original documents are filed with the Oregon State Office. If you
request a stay, you have the burden of proof to demonstrate that a stay should
be granted.

Standards for Obtaining a Stay:
1. The relative harm to the parties if the stay is granted or denied,
2. The likelihood of the appellant's success on the merits,
3. The likelihood of immediate and irreparable harm if the stay is not

granted, and
4. Whether the public interest favors granting the stay.

SIGNATURES AND DATE

7
<a,a (@,

SALLY COLLINS
Forest Supervisor
Deschutes National Forest
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I. INTRODUCTION

The Final Environmental Impact Statement (EIS) for the Newberry Geothermal Pilot
Project documents the environmental analysis for proposed geothermal
exploration, development, and operations on the west flank of Newberry Volcano.
We have reviewed and considered the Final EIS and related materials, including
the Comment Report which summarizes public comments and the agencies' responses
to comments on the Draft EIS. We have also considered the direction set forth
in applicable land management plans and direction for the project area, as well
as the direction described in the 1990 legislation establishing the Newberry
National Volcanic Monument. Additionally, we have considered the
recommendations of the Northwest Power Planning Council (NPPC) and their
forecasts concerning future power needs for the Pacific Northwest. The
decisions reflect consideration of each of these items. This Record of Decision
(ROD) documents the decisions and their rationale for the U.S. Forest Service
and the Bureau of Land Management (BL!). The Bonneville Power Administration is
also a cooperating agency in the environmental analysis, and will prepare a
separate ROD.

A. Background

In July 1992, CE Exploration Company (GEE) of Portland Oregon, submitted to the
BLM and U.S. Forest Service proposed Plans of Operations for exploration,
development, and production of geothermal resources on Federal leases on the
west flank of Newberry Volcano, within the Deschutes National Forest. Under
these plans, GEE proposes to develop exploration and production wells, construct
a transmission line, and build and operate a geothermal power plant capable of
generating 33 MW of electric power. This proposal was submitted as part of
BPA's Geothermal Pilot Program. BPA would purchase 20 MW of the power and
Eugene Water Electric Board would purchase 1O MV (3 MW would be consumed in
operation of the plant and the transmission line).

The intent of this project in terms of the BPA pilot project program, is to
demonstrate whether geothermal energy at Newberry Volcano can provide a
reliable, economical, environmentally acceptable, and technically feasible
alternative source of energy to help meet growing regional power demands. The
need for Federal action is to decide whether or not to enable the development of
this proposed project (or its alternative) to proceed.

Since the Forest Service, BU1, and BPA each had dee is ions to be made and
responsibilities for authorizing implementation of such a project, it was agreed
in a Memorandum of Understanding that the three agencies would cooperate on the
environmental analysis and NEPA process. Forest Service was designated as the
lead agency for the analysis and preparation of the EIS because the proposed
project would occur on National Forest system lands subject to the 1990
Congressional legislation that established the Newberry National Volcanic
Monument (NNVM). As such, BL and BPA were designated as cooperating agencies.
Work on the analysis and EIS began in November, 1992. In January, 1994, the
Draft EIS was published. The Final EIS documents the environmental analysis and
incorporates public comment on the Draft EIS.
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B. Scope of he Decision

This Record of Decision applies to the authorities and responsibilities of the
U.S. Forest Service and the Bureau of Land Management. The BPA would also need
to adopt consenting decisions in order for the project to proceed. Based on the
analysis and the Final EIS, the agencies are in agreement on the decision for
project approval.

The decisions documented herein provide specific guidelines, mitigation, and
monitoring measures that must be adhered to for this project to proceed. No
additional environmental analyses are required provided the activity and effects
are consistent with effects and assumptions from the analysis, with the
documentation in the Final EIS, and with decisions described in the RODs.

C. Public Involvement

A notice of Intent (NOI) to prepare an EIS was published in the Federal Register
December 2, 1992. Public and agency scoping meetings were held at five
locations in Oregon in February 1993.

Through these scoping meetings and other contacts early in the NEPA process,
citizens, government agencies, technical specialists, and public interest groups
were asked to help identify issues and concerns. Four informational newsletters
were mailed, and public meetings were held to provide information to the public
about the proposed project and acquire feedback on what issues to analyze and
address in the EIS. These issues helped the agencies formulate alternatives and
analyze effects in relation co the issues that were most important to the public
and the specialists. All issues raised were addressed in the analysis. Key
issues were tracked in detail through the EIS.

A Draft EIS was published and released to the public in January 1994. The
Notice of Availability (NOA) was published February 4, 1994 in the Federal
Register, initiating the 45-day public comment period. Public and agency
meetings were held at three locations in central Oregon during February 1994 to
provide information about the proposal, to discuss the analysis, and to accept
written comments.

A total of 55 letters or responses were submitted by the public during the
comment period. From these, the agencies extracted nearly 600 individual
comments. The comments and the agency responses are in the Comment Report, as
an attachment to the FEIS.

D. Changes Between_Draft_and Fina] EIS

The alternatives remained essentially the same between the Draft and Final EIS
documents. No additional issues were raised during the public comment period
requiring consideration of a new alternative or major changes in the document.
Some additional mitigation and monitoring measures are included in the Final
EIS, as suggested by cornmentors. The public and internal agency reviews
revealed factual errors that have been corrected, none of which were significant
in terms of requiring revisions of alternatives, effects, or the decisions to be
made. The reviews and comments submitted indicated that some discussions, text,
and figures needed elaboration and should be more clearly presented. The most
significant changes between the Draft and Final docwnents therefore, are the
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clarification of some topics, and greater attention to continuity throughout the
document. Most notably, modeling for steam plume depositions was redone and
presented in a manner to more accurately and clearly describe the evaluation of
effects.

II.

A.

ALTERNATIVES CONSIDERED

Alternative A

Alternative A is the proposal submitted by GEE, and is based on the Plans of
Operation submitted to the Bili and Forest Service in July 1992. IE includes
exploration, development, production, utilization, and disposal of geothermal
resources on GEE' s federal geothermal leases on the west flank of Newberry
Volcano. Highlights of this alternative, which is described in detail in the
Final EIS, include: development of exploration/production well pads at 14
specific locations; construction and operation of one 33-MW power plant at a
specific site; construction of associated pipelines and access roads;
construction and utilization of an H-frame pole design ll5-kv transmission line
along the north side of Forest Road 9735 to deliver power from the plant to an
existing transmission line; and mitigation and monitoring measures as proposed
by CEE. These would be permanent facilities with a contract life of at least 50
years.

B. Alternative B

Alternative B can be described as a modification of Alternative A. The agencies
considered issues and concerns raised by the public and by technical
specialists. Predicted environmental effects of the proposed action were also
considered in developing an alternative that would best respond to the issues
and minimize environmental effects. Alternative B is similar to Alternative A
in plant design and size, size of the well field and pads, and design of the
facilities except for the transmission line. It differs most from Alternative A
in respect to location of facilities and mitigation and monitoring measures to
be included. Alternative B provides flexibility for the agencies as well as the
operator for on-the-ground siting of well pads, power plant, pipelines, and
access roads. Alternative B is described in detail in the Final EIS, and
highlights include: development of exploration/production well pads at 14 out of
20 possible locations; siting the individual well pads within a 40-acre or less
siting area; construction and operation of one 33-M power plant at one of three
possible locations; construction of associated pipelines and access roads;
construction and utilization of a single pole design ll5-kv transmission line to
the south of Forest Road 9735; and additional mitigation and monitoring
measures. Facilities in Alternative B would be permanent, with a contract life
of at least 50 years.

C. Alternative C

Alternative C is the "no action" alternative, and meets the CEQ's requirement
for a no action alternative in an EIS. It provides a baseline for comparison of
the other action alternatives. If this alternative were selected, the project
as proposed and analyzed would not be allowed to proceed. CEE could however,
propose a different project to utilize their leases at Newberry, and a new
environmental analysis would need to be done to evaluate that proposal.
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Alternative C is also the "Environmentally Preferred Alternative", because there
would be no environmental effects from this alternative on the west flank of
Newberry Volcano, as there would be no project.

III.

A.

REASONS FOR THE DECISION

Response to Issues

Based on scoping and public comment, relevant issues were identified and
addressed in the Draft and Final EIS. Many issues have been clarified or
addressed further in the agencies' responses to comments on the Draft EIS, and
are included in the Comment Report. The decision for project approval is based
on the consideration of these issues and the effects analysis, as disclosed in
the Final EIS. The rationale for selecting Alternative B is summarized below,
by major issues that were of most concern or apparent controversy.

1. Geothermal Resources
Newberry Volcano is considered one of the best potential sites in the Northwest
for development of geothermal resources for power production. The EIS describes
the geothermal character and resources that are believed to exist at Newberry,
based on existing data and comparison with other sites. The EIS also discusses
possible impacts to hot springs, although it is believed that the deep
geothermal system and the shallow hot springs systems are not directly
connected. The monitoring program will help detect any changes that may be
brought about by geothermal development. It is expected that if any changes do
occur, they would likely be slight and long delayed.

There is much information that can be learned from the geothermal exploration
and utilization activity which will contribute substantially to our knowledge of
the geology and geothermal resources in the Newberry area. This information
will also contribute to the scientific understanding of geothermal systems in
other parts of the Northwest and could play an important role in our country's
efforts to develop alternative and renewable energy sources. Considering the
relatively small scale of this project and mitigation and monitoring programs to
be implemented, there is an opportunity to utilize the geothermal resource
without adversely affecting it or other resources.

2. Power Plant Emissions
A number of concerns were raised about emissions in the steam plume from the
power plant, and what effect this would have on air and water quality,
particularly in terms of hydrogen sulfide and mercury. State-of-the-art
controls for hydrogen sulfide and mercury will be used and are discussed in the
EIS, and a number of other mitigation and monitoring requirements will be in
place. In fact, these measures are among the most stringent imposed by Federal
agencies on a geothermal operation. The analysis shows that the emissions will
not endanger the public health or otherwise have any significant adverse impacts
on humans, wildlife, vegetation, or water bodies.

During normal operations, hydrogen sulfide is not expected to be detected at any
of the key receptor sites identified in the EIS. During upset conditions (a
rapid, unscheduled shut down caused by mechanical problems, equipment failure,
or transmission line outage), an odor may be detected under certain conditions
at the closest receptors for a short period of time. Models used to estimate
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effects indicate that mercury accumulations in the lakes in the caldera would be
increased by less tchan 0.00000319 milligrams per liter (or parts per million)
over a fifty year duration, and are not likely to be significant. Technical
specialistcs assessed that this is not significant in terms of effects on human
health or bioaccumulation. Actual emissions and effects will be closely
monitored, to insure that the expected effects are consistent with what is
predicted, analyzed, and described in the EIS.

If exploration or production demonstrates that fluid chemistry is significantly
different from what is anticipated, and/or the effects are significantly worse
than what is addressed in the EIS, then additional measures will be evaluated
and required to remedy the situation. If chis cannot be done, or cannot be done
in a timely manner, the regulatory agencies (including Stace permitting
agencies) retain the authority to stop operations until the situation can be
remedied.

From baseline studies conducted to date, it is known that trace amounts of
potentially toxic elements, including mercury and arsenic, occur naturally in
Paulina and East Lakes in the caldera. These elements, as well as others, are
likely derived from the shallo hoc springs which feed into the lakes, and are a
demonstration of the volcanic and geologic nature of Newberry Volcano. Initial
baseline studies indicate that some of these elements, most notably mercury, are
also found in tissues of some fish species which inhabit these lakes. What is
principally important for the geothermal project is how much the project could
add to the naturally occurring levels in the lakes, and what the effects of this
could be. The EIS considered and analyzed this and concluded that the amounts
that would be contributed by the facility would not be a significant addition
over the baseline levels. Again, these will be monitored over the long term to
ensure that the effects are within the scope of what is addressed in the EIS.
We will continue to work with the appropriate state agencies concerning the
collection and interpretation of additional baseline and implementation
monitoring data.

3. Visual Resources
Except for the steam plume, project facilities and activities would not be
readily visible from most of the twenty key observation points identified in the
EIS. These facilities and activities are consistent with Forest Plan Standards
and Guidelines for visual qualicy. Additionally, project facilities will
utilize landscaping and natural topography and vegetation as much as possible to
help ith shielding. The design, color, and lighting of facilities will also
help reduce the visibilicy of the project.

The steam plume would be visible from many of the key observation points,
depending in part on distance, elevation of the viewer, time of year, and
weather, as the plume size and formation are affected by air temperature and
humidity. The Forest Plan was not clear in its description of the plume, so
with this Record of Decision, the Forest Plan will be amended with a
non-significant Forest Plan amendment (see Attachment C) to make it clear that
the plume from this project will meet the Standards and Guidelines set forth for
the lease area. Some commentors noted that the fact that the steam plume can be
seen should not necessarily considered a detriment. In fact, it can be
considered to be a reminder of the volcanic nature of the area, and used as an
interpretive feature for Forest visitors to demonstrate the utilization of the
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geothermal resources for energy production and show chat this is one of the
multiple uses of the Forest's resources.

4. Noise
Noise levels associated with the project will be less than standards set by
State or Federal regulations, including Bili's Geothermal Resources Operational
Orders. Impacts on people are expected to minor, considering that there are no
populated areas or recreation facilities in the near vicinity of the project,
with the nearest campground approximately 2 miles away from the plant site. At
0. 5 miles from the plant site the overall noise level is estimated to be
approximately 45 dBA, which is considerably less than the BIB allowable limit of
65 dBA. By design, the power plant facility will be enclosed in a building,
which will aid in containing much of the noise produced by the turbine and other
equipment. Siting of facilities will use natural topography and vegetation as
much as possible to help sound buffering.

5. Unroaded Areas
The unroaded areas identified in the EIS are areas that were previously under
consideration for Federal designation as a Roadless Area in the RARE I and RARE
II processes. Neither of these reviews found the areas to be suitable for
wilderness designation. According to the Oregon Wilderness Act of 1984, these
lands are to be managed for multiple use in accordance with the Forest's Land
Management Plan. The 1990 Forest Plan for the Deschutes National Forest
allocated these areas as General Forest (Management Allocation 8), and Scenic
Views (Management Allocation 9). These areas are available for multiple use
management in accordance with the Standards and Guidelines for these
allocations, and with Forest Plan ROD direction. The activities and facilities
are consistent with Forest Plan direction for the area, including those areas
that may be presently unroaded. Most of the roadless areas at Newberry are now
included in the NNVM, and ill be managed as part of the Monument.

t !
t.

While it is recognized that the wilderness potential for these areas are low,
the decision is to not allow siting of the power plant at Power Plant Sie 3,
which lies within an unroaded area. A power plant facility can be considered as
having more of an effect than would the well pads, which are much smaller in
size and would not require as much equipment, personnel, or ongoing activity.
The other two sites described in the EIS are reasonable locations for power
plant consideration. By not allowing Plant Site 3 co be used, there would be
less of an impact to an area that some people value as having roadless
qualities, even though it is not required direction in the Forest Plan.
Additionally, mitigation measures including careful placement of well pads,
keeping roads and pad sizes to the minimum size or standards necessary, and
closing any new roads to public access within unroaded areas will minimize this
project's effect on characteristics of this small portion of unroaded area.

6. Relationship witch NNVM
The Congressional legislation which designated the Newberry National Volcanic
Monument in November, 1990, was the result of hard work and consensus reached by
a group of citizens representing a diverse variety of interests. Members of the
group knew that Newberry Volcano held great potential for geothermal energy, and
many in the group were particularly concerned about what effect development of
this resource would have if facilities were to be constructed inside the
crater. Through consensus, the group developed a proposal for a National
Monument that encourages recreation, natural ecological processes, and the
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protection and interpretation of the unique volcanic and geologic features of
the area. To help accomplish this, the group decided that no geothermal
activities or facilities would be allowed within the Monument. It is important
to note, however, that the legislation addresses potential geothermal activity
and includes provisions to allow exploration and development Co occur outside
the NNVM boundaries. These provisions are clearly stated in the Congressional
legislation, and are summarized in the EIS.

Perhaps to many people not familiar with Newberry and the recent history leading
to its designation as a National Monument, it may seem incongruous to have
geothermal activities and facilities near an area presumably set aside for
protection of natural, recreational, or aesthetic values. The volcanic nature
of Newberry gives the Monument its unique character and qualities. Ironically,
it is this same volcanic nature which makes Newberry a high potential for
development of geothermal resources. The citizens on the Monument Committee
understood this, and crafted provisions for the legislation that would allow
geothermal activities outside the Monument's boundaries while also protecting
and preserving the natural features and qualities upon which the title of
"National Monument" is based.

The geothermal project is indeed within the intent and direction of the Monument
legislation. The mitigation and monitoring measures described as part of the
project will minimize any adverse consequences that could affect the Monument or
the values for which it was created.

7. Siting Flexibility for Implementation
One of the inherent features of the design of Alternative B is that it allows
for flexibility based on new information that will be gained through exploration
drilling. It gives the operator flexibility in determining which well pad sites
to propose next, based on new geologic or exploratory information acquired. By
allowing construction at up to l4 of 20 possible well pad sites, one site at a
time, the agencies can help assure that the geothermal resources are being
capped in the most efficient and effective manner. Alternative A.proposed 14
specific sites for well pads, based on interpretation of existing information of
the geology of the area. These l4 are the sites that GEE feels have the
greatest potential for hitting the underground geothermal targets. If, during
exploration GEE finds they need to adjust their targets, this will allow them to
explore in slightly different locations rather than have to use sites that may
be less than optimum in terms of reaching the resource. This will also help the
agencies ensure that the lease amount of sites are disturbed for well pads.

The provision allowing for siting of the individual well pads within a siting
area that is up to 40 acres in size will give the agencies the flexibility to
insure that surface disturbance is minimized, and that mitigation measures can
be most effectively applied. By allowing the agencies to do on-the-ground
adjusting prior to approving final placement of the power plant or individual
well pads, they can be sure that facilities will be located at sites to minimize
the amount of road or pipeline required for instance, or that would avoid
specific stands of trees or vegetation and locate facilities in open areas or
areas with dead timber stands.

Based on the information from the environmental analysis for the individual
resources and the documentation in the EIS, there are no significant differences
in overall effects from which 14 of the 20 well pad sites are ultimately
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approved for development. The mitigation measures and monitoring program tco be
required for Alternative B causes the net effect of development of l4 pads to be
very similar regardless of which l4 are chosen. The same conclusion can be
reached for the selection of eicher power plant site l or 2.

B. Other Decision Factors

The primary underlying goal of this project is to provide an alternative source
of energy to help meet the region's growing need for electrical power. This
project will be undertaken as part of BPA's Geothermal Pilot Program to
demonstrate whether geothermal energy.is indeed a feasible and reliable source
of power at Newberry. The Forest Service and BLM are contributing to ensure
that this can occur in an environmentally safe and efficient manner, while
meeting management direction and policy for the Newberry area. The success of
this project could influence the future of geothermal energy production in the
Northwest and contribute to meeting the power needs of the region.

IV. FINDINGS REQUIRED BY OTHER LAWS AND DOCUMENTS

Consideration has been given to relevant laws, regulations, and direction,
including but, not limited to: the Organic Administration Act of 1897; the Weeks
Act of 1911; the Multiple use-Sustained Yield Act of 1960; the National Historic
Preservation Act of 1966, as amended; the Geothermal Steam Act of 1970 as
amended; the Forest and Rangeland Renewable Resource Planning Act of 1974; the
Clean Air Act as amended; the Glean Water Act; Protection of Wetlands Executive
Order 11990; the Safe Drinking Water Act; the Endangered Species Act; the
National Forest Management Act of 1976; the Federal Land Policy and Management
Act of 1976; the Archeological Resources Protection Act of 1979; the Native
American Religious Freedom Act; the Pacific Northwest Region Record of Decision
for Managing Competing and Unwanted Vegetation, 1988; and the Newberry National
Volcanic Monument Act, 1990. In addition, consideration has been given to the
relevant planning documents such as the Deschutes National Forest Management
Plan, and the draft Newberry National Volcanic Monument Plan. Furthermore, full
consideration has been given to the effects disclosed in the FEIS and public
comment received during the public involvement process. The decisions, with the
required mitigation measures, meet all applicable laws, regulations, and
policies. The decisions are also consistent with the purposes for which the
Deschutes National Forest was established and is being administered. The
authorized Plan of Operation is in the public interest.
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v.

A.

IMPLEMENTATION

Schedule

On-the-ground project activity could begin no sooner than 5 days after the close
of the 45 day appeal period. Project implementation is also dependent on GEE
requesting site specific permission for surface disturbing activities. When the
proponent submits Geothermal Drill Permit applications, Sundry Notices, road use
permits, etc., the U.S. Forest Service and the BIM will review and process them
in a timely manner.

B. Responsibilities and Coordination of the Agencies

The EIS in Chapter 1 covers the general responsibilities of the U.S. Forest
Service and the BL in relation to the geothermal project at Newberry. The
details of the coordination between the U.S. Forest Service and the BM are
being addressed under an Interagency Agreement which will be in effect by the
time surface disturbing activity takes place under this Record of Decision.

C. Requiremens for Project Implementation

The proponent will need to adopt and adhere to the mitigation measures and
monitoring elements as summarized in this ROD. The proponent must submit the
various plans and agreements called for in the Geothermal Resources Operational
Orders and required by the agencies such as a completed Plan of Baseline Data
Collection, road use agreement, fire protection agreement, etc. These various
items will be submitted at different stages of the project implementation but
with most being needed prior to significant surface disturbances.

D. Determination of When Additional Mitigation, Monitoring, or Analysis
May be Needed

The U.S. Forest Service and BLM will require the mitigation and monitoring as
covered in this Record of Decision. Attachment B discusses the various
monitoring programs that have been completed, are ongoing, or that will be
instituted during project implementation. If important assumptions or
parameters that were used in the EIS to determine projected impacts are found to
be incorrect, new parameters will be used to reevaluate and adjust the
mitigation measures and/or monitoring programs, as needed. Similarly, if
effects are determined to be significantly different that what is predicted in
the EIS, additional mitigation and/or further analysis would be required.

Further environmental analysis would be required if any activities are later
proposed which do not fall within the scope of what was analyzed in this EIS.

E. Funding

To ensure that future agency funding constraints do not curtail or handicap
Federal monitoring/administration of project implementation, the proponent may
be requested to enter into a memorandum of understanding and cooperative funding
collection agreement to fund a portion of Forest Service administrative costs
associated with project implementation. For the same reason, at a future date
the proponent may need to enter into similar agreements with the BL.
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ATTACHMENTS

ATTACHMENT A - SUMMARY OE REQUIRED MITIGATION MEASURES

NOTE: Numerous mitigation measures were listed several times under different
resource headings in the EIS. In order to make the mitigation measures more
understandable, many of them have been combined from within Alternatives A and B
and between Alternatives A and B. Therefore, some mitigating measures will not
appear under a topic they may have been under in the FEIS.

All practicable means to avoid or minimize environmental harm from the
alternative selected have been adopted. Each mitigation measure was considered
and selected based on its relevance to the project and ability to be effective.
Each mitigation measure can be reasonably and effectively applied to obtain the
results for which it is intended. If conditions change, mitigation measures
could need to be changed as well.

Geology and Soils

All grading of the sites will result in a balanced cut and fill, witch no
soil import or export required.

Cut and fill slopes will be engineered and terraced according to height and
compacted and maintained to minimize erosion and provide slope stability.

If required, additional lay down areas will not be graded, and vegetation
will be crushed or cropped and will be rehabilitated upon completion of
construction.

Surface disturbance will be minimized by limiting operations to designated
areas approved by the U.S. Forest Service.

Well testing facilities will be constructed on previously cleared areas
(well pad).

Geotechnical studies will be performed prior to plant construction to ensure
site stability; recommendations of the studies will be incorporated into plant
and facility design.
k Any sites posing potential geologic hazards ill be avoided during facility
siting.
k Facilities will be designed to meet or exceed uniform building code design
methods for the local seismic zone.
k Project construction will include culverts, berms, and ditches to direct
runoff and minimize erosion potential.
k Facilities will be located near or within existing clear-cut areas when
practical.

Fluids produced after separation and cooling tower blowdown will be
reinjected.
k Upon site abandonment, grades will be contoured and revegetated to their
original conditions, where practicable.
k Gravel or other road materials necessary for improvement
existing roads or construction sites will be obtained from
material pits, with concurrence of the U.S. Forest Service.

Exposed areas will be landscaped (including recontouring and revegetating)
to stabilize soil and improve aesthetics, as appropriate.

13

or repair of
existing road



later Resources

k All water withdrawal requirements (e.g.,
activities, watering roadways) will be coordinated
by the Oregon Department of Water Resources.
k Temporary above-ground pipelines will be laid along existing roads or other
appropriate routes, from the well to the drill site, and between drill sites, to
minimize surface disturbance.
* If a sump is filled during drilling, additional drilling fluids will be
routed to another sump, piped to an injection well, or drilling will be
suspended until additional fluid could be properly disposed of.
k The power plant, production well pads, pipelines, transmission line, and
roads will be sited to not cross Paulina Creek.
k The power plant design will allow for the produced fluids to provide most of
the required operating water.

Portable sanitary facilities will be used during construction.
k Sanitary facilities for the plant site will include an engineered septic
system, including a septic tank and leach field.
k All production and injection wells will be sealed and cased to at least 610
meters (2,000 feet) depth.

Drilling wastes will be contained in sumps lined with clay.
k Excess geothermal fluids will be contained in lined ponds at the power plan
site prior to injection to the geothermal reservoir.
k Pads and facilities will be designed to direct drainage to sumps and t
contain any spills on site,
* Stormwater runoff from curbed or bermed equipment areas in the power plant
operating area will be collected in storm drains and routed to an oil/water
separator. After oil is removed, the stormwater will be routed to the water
storage pond at the plant site. The storm drain system will be designed to
contain runoff from the 100-year return frequency storm. Storm runoff from other
nonoperating areas (such parking lots and equipment storage areas) will be
directed to appropriate drainage channels through energy dissipaters.
* The power plant pond will be engineered such that the pond w;i.11 overflow
through an engineered overflow structure to a natural drainage way.
k All tanks containing materials such as diesel fuel, lubricating oils
scaling and corrosion control chemicals, cleansers, solvents, and any 3kal
hazardous substances or chemicals will be installed above ground and pro,
with secondary containment (such as curbs or berms around tanks). The secor
containment will have a capacity equal to 100 to l50 percent of the max
spill volume.
k All drilling fluids will be formulated from non-toxic components
drilling effluent will be below the EPA end-of-pipe toxicity limit.
k Geothermal fluids produced during well production and drilling will
injected into the geothermal reservoir, evaporated in sumps, or disposed o
suitable offsite locations.
k An Emergency Contingency Plan will be established for accidental spill.
discharges. It will be submitted to the ODEQ for review and approval.

Withdrawal of shallow groundwater will be down gradient from, and is not
expected to interfere with, the groundwater table in the caldera.
k Wastewaters from operations will be evaporated, injected, or otherwise
disposed of in a manner approved by che ODEQ.

No site runoff will drain directly to Paulina Creek.
* CEE will continue to participate in hydrology monitoring.
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Water Resources

s All water withdrawal requirements (e.g.,
activities, watering roadways) will be coordinated
by he Oregon Department: of Water Resources.
* Temporary above-ground pipelines will be laid along existing roads or other
appropriate routes, from the well to the drill site, and between drill sites, t:o
minimize surface disturbance.

If a sump is filled during drilling, additional drilling fluids will be
routed to another sump, piped t:o an injection well, or drilling will be
suspended until additional fluid could be properly disposed of.

The power plant, production well pads, pipelines, transmission line, and
roads will be sited t:o not cross Paulina Creek.
k The power plant design will allow for the produced fluids to provide most of
the required operating water.

Portable sanitary facilities will be used during construction.
Sanitary facilities for the plant site will include an engineered septic

system, including a septic tank and leach field.
All production and injection wells will be sealed and cased to at least 610

meters (2,000 feet) depth.
* Drilling wastes will be contained in sumps lined with clay.
k Excess geothermal fluids will be contained in lined ponds at the power plant:
site prior to injection to the geothermal reservoir.
k Pads and facilities will be designed to direct drainage to sumps and to
contain any spills on site.
k: Stormwater runoff from curbed or bermed equipment areas in the power plant
operating area will be collected in storm drains and routed t:o an oil/water
separator. After oil is removed, the stormwater will be routed to the water
storage pond at the plant site. The storm drain system will be designed to
contain runoff from the l00-year return frequency storm. Storm runoff from other
nonoperating areas (such parking lots and equipment storage areas) will be
directed to appropriate drainage channels through energy dissipaters.
k The power plant pond will be engineered such that the pond will overflow
through an engineered overflow structure to a natural drainage way.
* All tanks containing materials such as diesel fuel, lubricating oils,
scaling and corrosion control chemicals, cleansers, solvents, and any other
hazardous substances or chemicals will be installed above ground and provided
with secondary containment (such as curbs or berms around tanks). The secondary
containment will have a capacity equal to 100 to l50 percent of the maximum
spill volume.

All drilling fluids will be formulated from non-toxic components and
drilling effluent will be below the EPA end-of-pipe toxicity limit.
* Geothermal fluids produced during well production and drilling will be
injected into the geothermal reservoir, evaporated in sumps, or disposed of at
suitable offsite locations.
sk An Emergency Contingency Plan will be established for accidental spills or
discharges. It will be submitted to the ODEQ for review and approval.
* Withdrawal of shallow groundwater will be down gradient from, and is not
expected to interfere with, the groundwater table in the caldera.
* Wastewaters from operations will be evaporated, injected, or otherwise
disposed of in a manner approved by the ODEQ.
* No site runoff will drain directly to Paulina Creek.
* GEE will continue to participate in hydrology monitoring.
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Storage facilities for fuel and construction equipment, lubrication oils,
and the fueling area will be within a curbed or bermed area to contain any
spilled material, and paved for permanent facilities.
k The septic system will be designed to have sufficient capacity for public
tours and other visitors.

Geothermal Resources

The project will be designed to allow for return of produced geothermal
fluids to the geothermal reservoir to maintain reservoir pressures and fluid
production volumes.

Proper well drilling, casing programs and blowout prevention equipment will
be used to minimize the potential for uncontrolled blowouts.

Brine and excess condensate will' be injected into the geothermal reservoir.
k Production wells will be spaced to minimize interference between wells and
sustain reservoir production.
k Geothermal reservoir monitoring will be maintained during production to
monitor any changes induced by the project.

Climate and Air Quality

Construction site watering, road watering, dust abatement, surfacing, and
paving ( if necessary) of facilities will reduce fugitive dust emissions. With
the approval of the authorized officer, produced fluids will be used for dust
control.

Well testing (with visible geothermal steam emissions) will occur over the
minimum time necessary to gather the required data on geothermal steam and
noncondensable gas constituents.

The power plant design will include control of noncondensable gases through
the gas treatment system. This treatment system will include a liquid redox
system to abate H2S.

CEE will continue to monitor existing meteorological stations and monitor
for H2S at the power plant site and at an appropriate site near Paulina Lake or
Paulina Lake Lodge.
: Recirculation of cooling tower waters will be controlled to minimize
build-up and emission of chemical constituents.
* Cooling towers will be oriented at the plant site to maximize the dispersion
of cooling tower emissions.
* Condensers which provide maximum separation of H2S gas from the steam will
be utilized. The use of surface condensers will minimize emissions of chemical
constituents from the cooling towers.

Electronic well field controls will minimize the duration of venting when
the power plant was not operating.
k An emissions control plan will be developed for the power plant which will
include procedures for breakdown conditions or upset (a rapid, unscheduled shut
down caused by mechanical problems or equipment failure, or by transmission line
outage).

In the event of steam venting from upset of plant operations, steam
production will be trimmed back to reduce H2S emissions 50 percent within the
first hour and 25 percent of full flow after 6 hours. If after the second
reduction other air quality problems persist, the wells will be shut back
further to prevent further problems.
k Plant operations will be logged to document actual frequency and duration of
upset conditions. This information will be used in conjunction with monitoring
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of meteorology and H2S concentrations to evaluate the effectiveness of H2S
abatement systems.* Lichen tissue will be monitored and compared to baseline information to test
the prediction that air quality impacts to lichen and other vegetation is not
anticipated.

Visual Resources

The cooling towers will be designed to minimize the size and duration of the
steam plume.

Facilities will be painted to blend with surrounding colors.
k Trees will be planted in strategically grouped and selected locations to
help break up or screen out visibility of the plant or other facilities.

During construction of transmission lines and pipelines, land clearing for
project facilities or structures will use curvilinear boundaries where
practicable instead of straight lines.

Brush or small trees cleared and not otherwise disposed of will be spread to
provide cover habitat for small mammals, reptiles and birds. Woody materials
will be randomly placed in areas to conform to adjacent vegetation patterns. All
timber and other vegetation material without market value will be mechanically
chipped and spread in a manner that will aid seedling establishment and soil
stabilization.

The use of appropriate basic landscape design elements for facility planning
and design will be considered.

Creative landscaping will be applied in visible or sensitive areas to
enhance the appearance of project facility installation. Selection of trees and
other plants for landscaping will be based on their ability to blend with
existing vegetation, utilizing native species where possible.
* Night lighting will be selected and designed to reduce potential visual
impacts due to disturbance of the night sky. Exterior lights will be adequate
for safe working conditions and security of the facilities.

Noise

* Power plant facilities will be contained inside of a building to reduce
noise impacts.

Mufflers will be installed on exhaust stacks of all diesel or gas-driven

vehicles.
k: Noise levels will not exceed 65 DBA at the lease boundary, or 0.8 km (0.5
miles) from the source, whichever is greater (in compliance with GRO Order No.

4).

Land Use

Project characteristics will be consistent with the Deschutes Forest Plan
and Newberry National Volcanic Monument Management Plan.

Recreational Resources

CEE will provide tours of the facilities.
* CEE will provide expansion loops, bridges, or assistance with trail
rerouting, to avoid conflicts with snowmobile or Nordic ski use.
* If desired by the agencies, the proponent is willing to build a new Snow
Park at a location which will not conflict with operations and maintenance of
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the geothermal facilities but will take advantage of vehicle access to this area
in the winter time. Additional trails could be developed from this location.
Site selection, size, design, maintenance, and management will be determined by
the Deschutes National Forest, in cooperation with representatives of local
Nordic ski and snowmobile clubs and the operator. The decision on this is not
being made here and will require further site-specific analysis.

Displays or other interpretive avenues will be developed in cooperation with
the U.S. Forest Service to provide information to the local population and
visitors to the area about the geothermal resource at Newberry, the geothermal
project and its facilities, and the management of geothermal on the Deschutes
National Forest. These will be available for display at existing facilities
(interpretive centers, visitor sites, etc.).
k Snowmobile Trail No. 64 will be rerouted as needed to assure continuity of
travel.
k Recreation trails which may be planned in the future will be located to
avoid the geothermal facilities.

Traffic and Transportation

To the extent practicable, well pads will be located along existing logging
roads.
k A road maintenance agreement will be made with the U.S. Forest Service.
k Roads will be located on approved slope and land types.
k Roads will be restored to a natural setting according o U.S. Forest Service
standards once the project is decommissioned or if individual roads are deemed
unnecessary.

Vegetation

k Gathering and injection system pipeline corridors will be routed through
existing cleared areas, where practical. After construction, these corridors
will be allowed to revegetate, where practical.

Disturbed areas will be revegetated with natural or assisted revegetation,
including the use of native or local grass, shrub, and tree species.

Site specific pipeline and access road location will be reviewed by Forest
Service botanist to avoid potential sensitive plant habitats described in the
Biological Evaluation.

Wildlife

k The transmission line will be designed to avoid hazards for raptors.
Drilling fluids will be confined to steel tanks or lined sumps.

k Brush and topsoil will be stockpiled, where practical, for later restoration
efforts.

Sumps will be fenced to prevent wildlife from contacting toxic substances.
k Active raptor nests located during exploration and development phases will
be protected in compliance with the Forest Plan and Guidelines.
k Monitoring will be performed during exploration and development phases to
determine location of active nests, to track nesting success, and to protect
nests from disturbance.
* Where possible in the mixed conifer habitat along the transmission line,
live trees will not be felled if greater than 51 cm (20 inches) and snags
greater than 30.5 cm (12 inches) diameter at breast height.

17



s Vhere possible, stumps will be at least 3.6 meters (12 feet) tall to provide
foraging habitat for insect-gleaning birds.
* Large trees will be topped instead of felled as a way to keep them from
falling onto transmission lines.
* Vegetation will be feathered along the transmission
vertically and horizontally, to avoid long straight edges and
a cleared swath. The area will be revegetaced with grasses and
which will not impose a safety hazard to line maintenance,
forage for wildlife.
k Larger size, downed woody material will be left in the transmission line
area for wildlife use.

Water sources will be provided for wildlife at locations away from the power
plant and well pads to help deter the animals from being attracted to the
facilities.

Cultural Resources

k Identified cultural resource sites will be avoided for siting well pads,
power plant, roads, pipelines, or other surface disturbance. If previously
undocumented sites are discovered during construction, activities will be halted
until the resources are examined by a professional archaeologist and direction
is given on how to proceed.
k Monitoring of transmission line construction near significant sites will be
required to ensure that the sites are avoided.

Human Health and Safetv

Removable winter enclosures will be provided to protect certain equipment
and to provide clear access.
k Heat tracing equipment will be provided on piping that has the potential to

freeze.
Upon completion of temperature gradient holes, the wellhead gate valves will

be chained and locked to prevent unauthorized access.
* Wellhead cellars will be covered with heavy-duty timber and nailed shut.

All drilling operations will be conducted in compliance with the Federal GRO
Orders Nos. 1-5.
k All wells will have HS detection equipment and alarms to protect drilling

personnel.
* All chemical injection systems installed at the well pads will be placed in
a concrete or asphalt bermed area to contain potential spills.
k Hazardous materials will be handled according to all applicable regulations

and requirements to minimize
hazards to workers and the environment.
k A hazardous materials plan will be prepared and approved by the agencies and

ODEQ.* The power plant buildings will be constructed of nonflammable or flame

retardant material.
The Plans of Utilization will incorporate the general fire protection and

suppression of the U.S. Forest Service Region 6.
k Spark arresters will be used on all potential spark-emitting equipment.

CEE will provide and maintain fire-fighting equipment at the project

facility.
k A 15-meter (SO-foot) fire break will be cleared around the plant site
perimeter (fence).
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Restricted areas (e.g., hard hat areas) will be identified throughout the
project site.

The power plant facility will have an emergency shut- in program in the
distribuced control system which will allow the operator to shut-in a single
well or all wells simultaneously in an emergency situation.
k An emergency diesel generator will be provided to supply emergency power
when the unit is shut down.

The plant perimeter will be bermed and secured with a chain link fence to
prevent unauthorized access.
k The main access road and local spur roads to the production well pads will
be plowed in the winter to remove snow.

Prior to final well pad sump reclamation, the contents of the sumps,
including the clay liners, will be tested for hazardous materials. If contents
are found to be hazardous then the material will be disposed of at an approved
landfill.

CEE will obtain any required State, County or local permits.

Additional Mitigation Measures

* RESERVOIR COMPOSITION:
If initial geothermal reservoir test results (including reservoir chemical
composition such as mercury, H2S, arsenic, etc.) show that emissions of any
pollutant could much higher than expected, then the agencies will require new
air quality impact modeling using accual well data. If the new impact modeling
shows the possibility of significantly increased impacts the agencies will
require additional mitigation. Mitigation could take many forms but might
include requiring that well production be reduced, limiting the number of wells
allowed to vent at one time, require additional emission controls such as
chemical additives, or other reasonable measures.

* GROUNDWATER MONITORING:
Monitoring of groundwater in the project area will help to verify the
effectiveness of the casing program. A monitcoring well(s) will be installed
with the bottom of the well in the regional aquifer at about 1,280 meters (4,200
feet) elevation above sea level or about 500 meters (1,600 feet) below surface.
This monitoring well will provide information on the depth of local and regional
groundwater, allow baseline groundwater quality sampling before development, and
provide a monitoring point during geothermal utilization. Natural variations are
expected in groundwater chemistry and therefore installation, sampling and
testing to establish baseline conditions is appropriate. The precise
location(s) and numbers of groundwater monitoring wells will be determined after
the initial exploration wells are drilled and the approximate location of the
producing area is determined.

ARCHAEOLOGY:
In order to reduce the potential for nearby significant sites to be impacted by
unauthorized collection by personnel associated with the proposed project, a
crew education briefing program be instituted. During each phase of the
proposed project (exploration, development, utilization and decommissioning),
crews associated with these phases will be briefed by an agency archaeologist,
or designated representative, regarding the nature of nearby cultural resources
and the legal requirements precluding collection/disturbance at these sites.
Secondarily, crews will be briefed on agency notification procedures should
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previously undiscovered resources be exposed during surface disturbing
activities.

Monitoring will be required of construction of the transmission line near
significant cultural sites.

NOISE:
Careful selection of valve, valve insulation, and "lagging" (thermal and/or
acoustical insulation wrapping) of the pipelines shall be used in order to
reduce noise. CEE's preliminary plans suggest that many of these noise
reduction techniques may be implemented. The U.S. Forest Service will maintain
a log of any noise complaints about the facility. Any complaints will be
reviewed to ascertain whether the probable noise sources are temporary (sudden,
isolated events) or permanent (pipelines or the power plant) and actually
related to the geothermal operation. If the noise source should appear to be
permanent, and complaints are frequent, studies will be required of the operator
to identify the specific noise source, and the agencies will determine if
further noise control will be required.

ODOR:
An odor complaint program will be implemented by the U.S. Forest Service to log
any complaints by visitors or people in the area. Complaints will be evaluated,
and if significant and related to the geothermal operations, additional
mitigation would be required.

* UNROADED AREA:
Any new roads leading into the unroaded area will be closed to the public.
Closed roads will be signed and may be gated.

If a temperature gradient well is drilled in the unroaded area before a deep
well, the road shall be constructed to the minimum standard necessary to safely
access the site. The road may be designed for future upgrade.

VEGETATION:
To avoid conflict with scheduled timber harvests, scheduling of project
exploration and development activities will be coordinated through the U.S.
Forest Service with the schedules of the Fishhook LP Salvage and Prairie Dog

Sales.

In order to reduce impacts to timber resource, if it is possible facility siting
will be directed toward dead timber stands.

Mixed conifer stands will be avoided wherever possible.

information about the geothermal project and safety
to winter use near project facilities at 6-Mile and l0-Mile
new Snowparks that are constructed in the area.

¥ DECOMMISSIONING
At decommissioning, retain sump ponds in suitable places where the topography
will allow for natural accumulation of water.
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¥ WILDLIFE
Monitor unnetted sumps for wildlife access and deter wildlife during periods
when hot water is held in sumps before the injection process. Netting may be
required.
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ATTACHMENT B - SUMMARY OF REQUIRED MONITORING

SUMMARY OF BASELINE DATA COLLECTION

Introduction:

This is a summary of Baseline Data Collection and includes ongoing monitoring as
well as future monitoring requirements. This summary has been compiled in order
to have in one document a discussion of which inventories or studies have
already been completed, which are still ongoing, and which are yet to be
completed. In addition to those baseline studies, this document summarizes what
is presently proposed to be the ongoing monitoring program if there is
geothermal resources production. It is intended that this list and brief
summary will assist everyone interested in the geothermal project to understand
the scope and magnitude of the monitoring effort involved.

A completed final baseline monitoring plan is required one year prior to power
production.

A key concept to remember is that throughout all the 'geothermal lavs,
regulations, orders and permits is the legal authority of the federal regulating
agencies to revoke, alter, change or suspend any issued permit. The agencies
can require an operator to avoid or mitigate an adverse environmental impact.

It is important to understand that any of the required monitoring listed below
can and probably will be changed in the future when more information is gained
about the geothermal resource and about the environment of the area. This could
be new monitoring requirements, increased monitoring, decreased monitoring or
discontinuing monitoring for a certain item.

Air Quality - Meteorological
Existing air quality baseline data consist of a combination of project site

specific data and regional data which has been used to characterize the project
site background conditions. Information has and is being collected by the
Forest Service, U.S. Geological Survey and by CE Exploration.

Forest Service - Meteorological data are collected by the Forest Service at
five sites relatively close to Newberry Volcano: Lava Butte (north-northwest of
the project area), Camp 2 (.north-northeast of the project area along China Hat
Road), Cabin Lake (south-southwest of the project area), Pringle Falls (west of
the project area), and Round Mountain (west-northwest of the project area). The
data from the Remote Automated Weather Stations (RAWS) include wind speed, wind
direction, temperature, humidity and precipitation. The data record is one to
four years long for each of these stations and the data is archived at the BLM
in Boise, Idaho and at the Western Regional Climate Center in Reno, Nevada.

U.S. Geo logical Survey (USGS) - A USGS weather station is located on the
south shore of Paulina Lake. The station measures hourly precipitation,
temperature and wind speed as part of a hydrology study. Snow depth is also
measured every two to three weeks when the data tapes are changed.

CE Exploration (CEE) CEE is in the second year of
meteorological conditions in the project area. The monitoring
conducted in accordance with the U.S. Environmental Protection Agency
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of Significant Deterioration guidelines. The data being gathered includes: a)
hourly average wind speed and direction, b) hourly surface temperature at
standard height for climatological comparisons and plume rise calculations, c)
hourly precipitation amounts, d) hourly average relative humidity, and e)
biweekly snow depth measurements in the winter.

All three of these monitoring efforts are to be continued. The U.S. Forest
Service will most likely maintain their RAS stations, the CEE monitoring at the
proposed geothermal plant site and monitoring at the current U.S.G.S. weather
station will be continued. The U.S.G.S. and GEE sites will be monitored until
the agencies determine that the climatological conditions are adequately known.
Additional or different meteorological stations) could be required to better
define meteorological data.

Schedule: Immediate, continuing while needed.

Air Quality - Pollutants and Visibility
Background concentrations of existing pollutants have not been collected in

the immediate vicinity of the project area. The principal existing sources of
air pollution near the site are wind-blown or road dust and infrequent slash
burning or forest fires. Estimates of mean background concentrations of federal
criteria pollutants and relevant hazardous air pollutants as defined by Title
III of the Clean Air Act Amendments of 1990 as well as other miscellaneous
pollutants which are associated with the geothermal industry were done by
Science Applications International Corporation as part of the EIS and it is
proposed to be used as the mean background concentrations for baseline
monitoring.

Based on the assumed geothermal reservoir chemistry the following reports
were prepared for the EIS for air quality baseline information: a) Hydrogen
Sulfide Impacts Due to the Proposed Geothermal Development, b) Prediction of
Cooling Tower Plume Dimensions, c) The Evaluation of Impacts from Pollutants
Other than Hydrogen Sulfide, d) Depositional Impact Analysis within Newberry
Crater and from Cooling Tower Plume Drift, e) Visibility Impact in the Nearest
Class 1 Area.

Monitoring for Hydrogen Sulfide will be required at the power plant site and
at an appropriate site near Paulina Lake or Paulina Lake Lodge. Power plant
operations will be monitored for actual frequency and duration of upset
conditions.

Schedule: Hydrogen Sulfide monitoring will begin prior to long term well flow
testing and continue while needed; Power plant monitoring begin with power plant
startup.

Waer Quality and Hydrology ­
Two studies have been performed to characterize the hydrology in the

vicinity of Newberry Volcano. The first study is being conducted by the USGS
and was started in 1991 when they started collecting hydrologic, water-quality,
and meteorologic data at approximately 2l sites. This study has been limited to
data collection, which is ongoing. Over 50 water quality parameters are were
measured and include water temperature, Ph, specific conductance, dissolved
oxygen, common anions and cations, nutrients, trace elements, radio-chemicals,
and isotopes. An interpretation report is scheduled for completion in 1995.
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A second study was done by Dames & Moore in 1993 and included collecting and
interpreting available hydrogeologic data (including the USGS data) for the
Newberry area, but generated no new data. The Hydrology Baseline Report
included: a) a compilation of existing data, b) collation of pertinent publicly
available data interpretations, c) results of field review and ground truthing
of existing data, d) identification of key environmental issues, e) table and
maps of reviewed geological and hydrological information, and f) data analysis
and interpretation.

The hydrology study currently being done by the USGS will be continued with
the same or similar parameters being studied. This study will likely be changed
once an evaluation is made of the current information and after geothermal well
tests are made.

Schedule: Continuing.

Groundwater monitoring will be required to provide information on the depth
of local and regional groundwater, allow baseline groundwater quality sampling
before development and provide a monitoring points) during geothermal
utilization. This program will require one or more monitoring wells to be
drilled don hydrologic gradient from the production and injection wells.

Schedule:
startup.

Wells in place prior to power plant and well-field production

Noise ­
Two noise surveys have been performed to establish baseline data at commonly

accepted sensitive receptor sites in Newberry Crater and on Paulina Peak.

Noise measurements were performed between 1:00 a.m. and 2:30 p.m. on July
25, 1993, by Consultants in Engineering Acoustic, San Francisco, CA.
Measurements periods varied from 15 to 30 minutes at each site. The study area
for this analysis included Paulina and North Cove campgrounds and the top of
Paulina Peak.

Sound level measurements were made by Science Applications International
Corporation at four locations from February through August 1993. The locations
were 1) 20 feet north of the Paulina Lake Lodge bridge, 2) at the gate on the
snowmobile trail, 300 feet form location l, ) midway between bridge and
meteorological tower, and +) at the meteorological tower.

Noise monitoring will be required if noise sources appear to be permanent
and complaints are frequent.

Schedule: If needed.

Seismiciy ­
No special seismic surveys were done for this project. Based on the seismic

record of the area and the general geology as now interpreted, no special
seismic monitoring for baseline is proposed.
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No seismic monitoring is proposed at this time.
increases then monitoring may be required.

Schedule: If needed.

If felt seismic activity

Subsidence ­
No special surveys concerning subsidence have been done for this portion of

the project. Minimum subsidence is expected based on the current knowledge of
the geology of the area.

Prior to production a subsidence monitoring program will be installed.

Schedule: Prior to well-field production startup.

Aquatic ­
Most adverse effects of geothermal development will likely be detectable

first through changes in water quality · rather than through direct .. loss or
readily detectable changes in aquatic plants or animals. Therefore the aquatic
monitoring effort will concentrate on water quality parameters rather then
aquatic biological parameters. The possibility does exist that adverse project
effects may be subtle and cumulative in nature and therefore preliminary
sampling of fish from Paulina and East Lakes for trace metals was instituted
after the publication of the Draft EIS.

This study will continue to establish a baseline of trace metal
concentration in the fish populations in the lakes.

Schedule: Continuing.

Vegetation ­
Vegetative mapping has been done on most of the area for several different

projects including the Deschutes National Forest Plan and the Fish Hook Timber
Sale Environmental Assessment. For this proposed project vegetation inventory
data were obtained by High Desert Ecology (Linstedt, 1993) and cover mapping and
characterization was provided by Wildlife Dynamics (Smith, 1993).

A total of six sensitive plant species were identified as possibly being
present in the study area, based on habitat availability. These species were
identified after consulting information from the U.S. Fish and Wildlife Service,
the Oregon Natural Heritage Program and the U.S. Forest Service. Surveys for
sensitive plant species were performed for the proposed project in June and July
1993 (Linstedt, 1993) and none were identified in the project area.

Lichen tissue will be monitored and compared to baseline information to test
the prediction that air quality impacts to lichen and other vegetation is not
anticipated.

Schedule: Continuing

Wildlife ­
Management Indicator Species (MIS) are used as a management tool to ensure a

diversity of habitat types, species, and populations throughout the forest. In
the proposed project area of the Deschutes National Forest, MIS include bald
eagle, large raptors (including goshawk, Cooper's, and sharp-shinned hawk),
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great gray owl, woodpeckers as cavity nester, peregrine falcon, wolverine, elk,
mule deer, American marten, and Pacific western big-eared bat.

Wildlife Dynamics, Inc. prepared a Wildlife Resources Report in September
1993 for the pilot project. Baseline data collection included:

* reconnaissance winter wildlife surveys,
determining reproductive habitat suitability for northern goshawk,

three-toed woodpecker, flammulated owl, American marten and Pacific western
big-eared bat
k determining roosting and resting habitat for the Pacific western big-eared
bat

conducting nest surveys for northern goshawk, flamrnulated owl, great gray
owl, and osprey
k conducting baseline surveys of herpetofauna with the impact area, the
crater, and along Paulina Creek

documenting all wildlife observations while conducting the other field
work.

Monitoring will be performed during exploration and development phases to
determine location of any active nests, to track nesting success, and to protect
nests from disturbance.

Schedule: continuing.
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ATTACHMENT C - NON-SIGNIFICANT AMENDMENT TO THE FOREST PLAN

An examination of the Forest Plan, simulated views of the proposed project and
visual quality analysis of the drill pads, power plant, pipelines, electrical
transmission lines, transportation routes and steam plumes. disclosed an
inconsistency between visual quality objectives in the Forest Plan and proposed
activities. The Forest Plan Standards and Guidelines regarding visual quality
objectives and geothermal activities focused entirely on the visual effects of
the associated surface structures and roads. The steam plume was not clearly
and concisely addressed, although it was briefly mentioned in the Forest Plan
EIS. Because of this ommission, it may be considered that the steam plume may
not meet the visual quality objective as stated in Standard and Guideline M9-83,
as it will be visible from a few locations and may draw some visual attention.
The visual quality objective of partial retention could not always be met, given
the nature of steam plumes. If this standard and guideline had to be applied,
it will be in conflict with lease rights, Forest Plan goals, and the intent of
the Monument legislation. The Forest Interdisciplinary Team has recommended
that standard M9-83 be changed by a nonsignificant Forest Plan amendment to
allow steam plumes to exceed the partial retention standard.

This decision is based in part on the Forest Plan's Desired Future Condition
which states that geothermal leases and permits have been issued in a timely
way. This action also meets the Forest goal to provide for exploration,
development, and production of energy resources on the Forest while maintaining
compatibility with other resource values.

The Forest Plan recognized that there may need to be exceptions to the visual
standards because many of the visible areas are linear in shape and must be
occasionally crossed. The geothermal project facilities located on the ground
will continue to meet the visual quality objective of partial retention and only
the visual quality objective of the steam plume has been affected.

This change is determined to be a non-significant amendment to the Forest Plan
for the following reasons:

1. The amendment is site specific and the effects are local to the project
area. The amendment applies to the steam plumes within the geothermal
pilot project area only, not to surface facilities or developments. It
does not result in any changes to projected goods or services or other
outputs of the Forest Plan.

2. The amendment results in neither an increase or decrease in acreage of
types of VQO's, General Forest Management Areas or Scenic View
Management Areas since the amendment applies only to the steam plume
within the geothermal pilot project area. Any associated geothermal
facilities will continue to be planned to meet and mitigate visual
quality objectives as mentioned in the Forest Plan. This
recommendation is based on the existing management areas that surround
the acquired lands along with the resource values, including visual
sensitivity.
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3.

In view
project,
Plan.

The changes will not adversely affect the overall goals and outputs of
the Forest Plan. The amendment supports the previously stated Forest
goal and improves consistency of the Forest Plan with the Geothermal
Steam Act and the Monument Legislation. The amendment facilitates
implementation of the project and the resulting benefits of the
contribution of this alternative power source to offsetting electrical
power demands and the reduction of adverse effects associated with
other energy sources presently used in the Pacific Northwest.

of the above, and in order to allow proceeding with the geothermal
this non-significant site specific amendment is made to the Forest
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€OREGONADMINISraAllVERULES
CHAPTER345, DIVISION 4O--ENERGYFACILITYSITJNGCOUNCll.
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.,. .\

LEGAL DESCRIPTION OF Af<EA....
INVOLVED IN HJR 31
(OAR 345-40-015)

LlSTlt-lG Of PARl·S OF SECTIONS

T, 21 S,, R, 12 E,

REC EI
,J UN 1 01994

ATER KE.SOURCES DEET,
SALEM, OREGON

t
APPENDU I

Lot 4, S 1/2 M 1/4 N 1/4, SW 1/4 NW 1/4, w 1/2 SE 1/4 NW 1/4,
S 1/4, S 1/2 Ak 1/4 SE 1/4, Section\ ••••••••••••••••••••••••~.

SE 1/4 ME 1/4, i 1/2 SE 1/4, 1/2 S 1/4 SE 1/, S 1/4 S 1/2
SE 1/4, Section 3 ...•.•••••..••••...••••.••••••••.•.••.•..••••.•

NE 1/4, k 1/2 RE 1/ NH 1/4, SE 1/4 KW 1/4, SE 1/ SR 1/4 N 1/4,
SE 1/4, NE 1/A4 N 1/4 SW 1/4, S 1/2 Ni 1/4 S 1/4, NE 1/4 s~ 1/4,
S 1/2 S 1/4, Section 10 •••••••••••••••••••••••••••••••••.••.•.•

k 1/2 SE 1/4 SE 1/4, Section 9 •••...••••..••••••.•..•••........•

s 1/2 Sk 1/4, S 1/2 SE 1/4, Section 11 ••••••••••••••••••••••••••

37.0.7Z Ac.

150.00 Ac.

540.00 Ac.

20.00 Ac.

160.00 Ac.

..;·.,.:

£ 1/2, E 1/2 SE 1/4 SW 1/4, Section 21 ..........................
300.00 Ac •

340.00 Ac.

Section 16 • •.
!'4.1:: 1/4 NE 1/4, SE 1/4 NW 1/4 NE 1/4, E 1/2 Sw 1/4 NE t/4,
Sw 1/4 S 1/4 K 1/4, SE 1/4 NE 1/4, SE 1/4, E 1/2 SE 1/4 S 1/4,

E 1/4 M 1/4, £ 1/2 S 1/4 N 1/, SE 1/4 NE 1/4, S 1/4,
£ 1/2, Section 26 •••••••••••••••••••••••••••••••••••••••••••••••

N 1/2 N 1/2, Section 33 ••......••...•....••...•••...••.....••..•

N 1/2, SE 1/4, SE 1/4 NE 1/4 SW 1/4, SE 1/4 SW 1/4, SE 1/ S 1/4
~W 1/~, Section 3ij ••••••.•••••••••••.•••.••.•••••.••••••••.••.••

l's 22 S •• B, 12 £.

N 1/2 Mk 1/4, E 1/2 S 1/4 N 1/4, SE 1/4 N M/4, E 1/2, E 1/2
M 1/4 S 1/, NE 1/4 SW 1/4, SE 1/4 SW 1/4, Section 2 ••••••••••

. M 1/2, ~ 1/2 hE 1/4, SW 1/4 NE 1/4, SE 1/4, Section 3 ••••••·~•••

£ 1/2 NE 1/4, E 1/2 SE 1/4, Section 4 •••••••••••••••••••••••••••

NE 1/4 NE 1/4, £ 1/2 Sij 1/4 NE 1/4, S 1/4 S 1/4 NE 1/4,
SE 1/4 NE 1/4, SE 1/4, NE 1/4 NE 1/A S 1/4, S 1/2 NE 1/
S• 1/4, SE 1/4 S 1/, Section 9 ••••••••••••••••••••••••••••••••

I-Appendix

'

580.00 Ac.

160.00 Ac.

540.00 Ac.

520.00 Ae.

600.00 Ac .

160.00 Ac.

320.00 Ac •

(6-1-79)
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CHAPl'ER. 345. DIVISION 4O ENERGY FAcn.rn' SITING COUNCIL

I, 22 S, , R, 12 E, ( Continued)

N 1/2, N 1/2 S 1/4 S 1/4, N 1/2 S 1/4 S 1/4, N'1/2 SE 1/4
S 1/4, N 1/2 SE 1/4, N 1/2 SW 1/4 SE 1/4, N 1/2 SE 1/4 SE 1/4,
Section 10 .........•............ • • • • • • • • • • • • • • • • • • • • · · • · · ._,. • • · · ·

N 1/2 N 1/4 N 1/4, N 1/2 NE 1/4 N 1/4, N 1/2 NE 1/4, SE 1/4
NE 1/4, S 1/2, Section 11 •••••••••••••••••••••••••••••••••••••••

N 1/2, N 1/2 S 1/4, E 1/2 SW 1/4 SW 1/4, SE 1/4 SW 1/4,
SE 1/4, Section 13 ..••..•..•.••••••••...••••••••..••••••••••..••

kB 1/4 NW 1/4 Nw 1/4, NE 1/4 N\oi 1/4, N 1/2 NE. 1/4, N 1/2 SW 1/4
NB 1/4, SE 1/4 NE 1/4, Section 14 •••••••••••••••••••••••••••••••

9

NE 1/4 NE 1/4 NE 1/4, NW 1/4 NE 1/4, N 1/2 NE 1/4 NE 1/4,
s~ 1/4 NE 1/ NE 1/4, Section 16 ••••••••••••••••••••••••••••••••

N 1/2 NE 1/4 N 1/4, SE 1/4 HE 1/4 NW 1/4, N 1/2 NE 1/4,
SW 1/4 NE 1/4, Nw 1/4 SE 1/ NE 1/4, Section 24 •••·•••••••••••••

1·, 22 $, , R, l3 E ,

N 1/2 N 1/4, S 1/4 NE 1/4, N 1/2 SE 1/4 N 1/4, S 1/4
SE 1/4 N~ 1/4, w 1/2 Nw 1/4 NE 1/4, NW 1/4 SW 1/4, NW 1/4
NE 1/4 S 1/4, N 1/4 SW 1/4 S~ 1/4, Section 2 ••••~•··••••·•••••

N 1/2, N 1/4 S 1/4, N 1/2 NE 1/4 S 1/4, N 1/4 S 1/4
SW 1/4, K 1/2 SE 1/4, Section 3 ••.•...•••...•....•.•.•••••••••••

"N 1/2 hk 1/4 NW 1/4, N 1/2 NE 1/4 NW 1/4, SW 1/4 kW 1/4
Hk 1/4, N 1/2 NE 1/4, N 1/2 SE 1/4 NE 1/, SE 1/4 SE 1/4
N£ 1/4, Sectioc 4 •••••..••••••••..•••••••••.•.••••••• ~ •••••••.••

N 1/2, Sw 1/4, N 1/2 SE 1/4, SW 1/4 SE 1/4, N 1/2 SE 1/4 SE 1/4,
Sw 1/4 SE 1/4 SE 1/4, Section 5 •••••••••••••••••••••••••••••••••

w 1/2, w 1/2 NE 1/4, ~ 1/2 SE 1/4, Section 8 ••••••••••••••••••••

Nw 1/4, hw 1/4 NE 1/4, SW 1/4 NE 1/4 NE 1/4, SW 1/4 NE 1/4,
ti 1/4 SE 1/ KE 1/4, N 1/2 S 1/4, N 1/2 S 1/4 S 1/4,
N 1/2 SE 1/4 Sk 1/4, 1/2 N 1/4 SE 1/4, Section 17 ••••••••••••

N 1/2, S 1/4, N 1/2 SE 1/4, N 1/2 S 1/4 SE 1/, S 1/4 .
S 1/4 SE 1/4, N 1/2 SE 1/4 SE 1/4, Section 18· •••• ."•••••••••••••

N 1/2 K 1/4, Section 19 .•••••••••••••• ~••••••••••••••••••••••••••

560.00 Ac.

480.00 Ac.

620.00 Ac.
i

190.00 Ac..

80.00 Ac.

160.00 Ac.

230.00 Ac.

470.00 Ac.

160.00 Ac.

630.00 Ac.

480.00 Ac.

400.00 Ac.

610.00 Ac.

Bo.oo Ac •.

I, 21 S,, k, ]3 E •.

M 1/4 Mk 1/4 S 1/4, S 1/2 N 1/4 Si 1/4, S 1/ S 1/4,
1/2 SE 1/4 S 1/4, Section 4 ••••••••••••••••••••••••••••••••••

(6-J-79) 2-Appc:ndix

'

90.00 Ac.



-·a .%) "
e

" e er- OREGONADMINISTRATIVEEs €
CHAPTER 345. DIVISION 4O ENERGYFACILITY SITINGCOUNCIL

DIVISION40

DESIGNATIONOFAREAS OFOREGON
AS "SUITABLE"OR "UNSUITABLE"FOR

THERMALPOWER PL.ANT STI1NG

Purpose
34510-005 The purposeof these rules is to designatebroad

geographical areas of the state as to their suitability or
unsuitabilityforthe sitingof thermalpowerplants.

Stat. A.uth.: ORS Ch.
Hit: NIEC8,1. 12-20-74,e£. 1-11-75

Effect ot Designations .
34510-020(1)TheCouncilwill review applicationsfor site

certificates for sit.es within areasdesignated as "suitable" for
location of thermalpower-plants, pursuanttoORS 453.355.

2) Te Council will not accept applications for site
certificates for sites within areas designated as "unsuitable"
for location ofthermal powerplants.

(3) The designations berein of areas as ..suitable" or
'unsuitable" may be amended by the Council in the future
either on its own motion or pursuant to petitions filed uo~
ORS 183.390.

St.Auh. : ORSCi.
Hit: NIEC8,1. 12-20-74,f. 1-11-75

i
Designations forGeothermalPower Plants

_ 34510-030 Alareas in Oregon are designated "suitable..
for use as sites for geothermalpowerplanes except that:

(1) Areas identified as "less suitable" or 'unsuitable" in
the section entitled "Natural Resource .Areas" on page 1-I
through 1-14 and 1-22 of the "July, 1974, Tak For-ce Report"
arc designated "unsuitable" for use as sites for geothermal
power plants; and

2) Areas identified by other appropriate jurisdictions as
presenting signifi cant conflicts with geothermal development
may be declaredby the Council to be "unsuitable" foruse as
sites for geothermalpowerplants.

(3) The Newberry Crater Arca containing Newberry
Crater, North Paulina Roadless Area, South PaulinaRoadless
Area, and Lava CastForest as identified in theForest Service
description is designated "unsuitable" far use as sites for
geothermalpower plants.

[Publications: The publ.i.c::atioo(s} n:fc:m:d to or incorporated by
reference in this rule is available fro the office of Sc:crctary of State
orEnergyFacilitySitingCouncil.]

Stat. Auth.: ORS Ci.
Hist: N:TEC8, f. 12-20-7.C, cf. 1·11•75;NrEC 11,f.& eL 1-5-76

Designations for Nuclear-Faded and Fossil-Fueled Thermal
Power Plants

-;.. 345-40-040 (1) Eastern Ore1Zon. The· area betweenthe crest
of the Cascade rangeaciddeUre@on-Idaho border is designat­
ed "suitable.. for use as sites for nuclear-fueled and fossil~·
fueled thermalpowerplants cc: that:

(a) Areas identified as "less suitable" or "suiable" in
the section enided ""Natura!Kcsour.Grason pages 1-1
through 1-14 and 1-22 cifilic ..July, 1974, TakForReport"
are designated "unsuitable"foruse as sites for thermal power
plants; .

(b) Areas identified by the methods described in the
section entitled ..Population Proximity" on pages J.l through
3-10 of the "July, 1974, Task Force Report" resulting in a
calculated population proximity greater than 10,000 arc
designated ..unsuitable.. for the use of~foc nuclear-fueled
powerplants;

(c) Areas identified as ..le!s sur.able" in the section
entitled "Mcteorolggy" on pages 2-1 and 2-2 of the "July,
1974, Task""Fora: Report" are designated ..unsuitable" for use
as sites for fossil-fueled thermal power plans. Theseareasare
further identified as follows:

(A) John Day Valley Air Shed-All area enclosed by a
line beginning at the NW comer of TBS, R23E: proc---ed.in g
southerly along thewester cdgr ot R23E to the SW comer of
Tl2S, R23E; thence easterly to the SE comer of TI2S. R23E;
then a direct line to the SE comer of TI4S, R26E: thence
easterly along the southern boundary of T14S to the SE corner
TI4S,R34E; hencenortherly to theNEcorner ot T14S, R34E;
thence easterly to the SE corner of T13S, R34E: continuing
northerly to the NE comer ot T12S.RE; thence westerly
along thenorthernboundaryot T12So the SE corerofTIS,

Statutory Authority and Procedure
315-40-010 These rules carry out and are authorized by

ORS 4$3.4552), and wereadopted pursuant to ORS 183.335.
NOTE: Tbe Cb.a.irma.n o( the Nuclear and Thermal Energy

Council appointed a State--V.ide Siting Task Force in June, 1972,
Co make n:commeodatioas. Tbe Task Force prepared a report
and distributed it for comment. Notice of public hearing, on the
Task Force Report was given by tbe Council in the Oregon
Administrati ve Rules Bulletin ol January 1, 1973. Pursuant to
this notice, bearings were beld in PorLpd, Medford, Eugene,
and Pendleton. Subsequent to these hearings, revisions were
made in the Task Force Report, which was again distributed for
commcaL Public notices of proposed ntlr:making were given by
the Council in the Oregon Administra tive Rules Bulletin of
March 15, 1974, and April 15, 1974. Public hearings were held
on the Council's State-Wide Siting Tak Force Report la
Tt.llamook. Coos Bay, Klama th Falls, Ontario, AIbany, Eugene,
and Portland pursuant to these potices. Written comments were
solicited tron interested members of the public. The rules were
adopted by the Council at meetings held on August 13, 1974,
August 30, 1974, September 10, 1974, October 15, 1974,
November26, 1974, and Dember 10, 1974.

Sut. Auh.: ORSCh.
Hist: NTEC 8.1. 12-20-74,ef. 1-11-75

Incorporation byReference
34510-015 (1) A certified copy of the Oregon Nuclear and

Thermal Energy Council Sate-Wide Siting Task Force Report
dated July. 1974, (he "July, 1974, Task Force Report'') was
filed with the Secretary of State concurrently with the filingof
these rules. Those portions of the ..July, 1974, Task Force
Report" referred to specifically in these rules arc hereby
incorporated herein by reference.

2) A certified copy of a map dated November 1, 1972,
prepared by the State Department of Geology and Mineral
Industries and entitled ..!\TEC Shin& Oassificatiom Based
UponGeologic Factors" (the "November 1, 1972, SGMIMap")
was filed with the Secretary of State concurrent!y with these
rules. Those porions of such map referred to specifically in
these rules arc hereby incorporated hereinby reference.

(3) A legal description of the area contained in Newberry
Crater, North PaulinaRadless Arca, South Paulina Roadless
Area and Lava Cast Forest. all in the Deschutes National
Forest. prepared by the United States Forest Service (the
"Forest Service Description''), was filed with the Secretary of
Sate concurrently with the filing of the November, 1975
amendments to these rules. As referred to specifically in these
rules, the "Forest Service Description" is hereby incorporated
by reference. (SecAppendix 1 at the end of this division).

[PublUatios : Te publicatioa(s) referred to or incorporatedby
rdereno: in this rule is available from the office of Secretary of Sate
orEpery FcliySitingCoupl.]

Sat.Auh,: ORS Ch.
Bnt! NTECB,f. 12-20-7.C,ef.1-II-75;:EFSC 11.f.&ef.1•5-76
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6E; thence northerly along the casterboundaryofR26E to
NE corn c::r of T9S, R26E; thence west-north-westerly on a
direct to the NE corer of T8S, R24E; thence along the

.oorthern boundary of T8S to ihe point of beginning (NW
comer ofTS,R23E).

B) Grande Ronde. Baker. ad SakeRiver ValleyAir
Shed-I areaenclosed by a line beginning at theNW comer
lot TIN. R38E; thence southward along the west.cm boundary
atR38E to the SWcornerofTlS,R38E; thence southwesterly
on n line direct to the NW corner of T3S, R36E; thence
iouth-asteriy to the SE corer ofT3S, R36E; theace easterly
along the southern boundary of TIS, to the SE corerofns,
R38E: thence southerly along thewestern boundaryofR38E to
the SW corner of T8S, R38E; thence south-easterly to the SE
cornerofTl4S,R39E; continuingsouth-casteriy then to the SE ·
4COnler of TIIS, R43E; thence easterly along the southern
boundary of TIIS to the Oregon-Idaho border; thence
northerly along the Oregon-Idaho border to the northern
boundary ofT8S; thence westerly along thenortherboundary
ofTS to the NWcorer of T8S, R44E; thence north-westerly
to the NW comer of T6S, R42E; continuing north-westerly to
the :NW cornet" of T'..S, R41E; thence northerly along the
,:astern boundary of R4OE to the NE corner of T2N, R4OE:
thence west-south-westerly on a line direct to the point of

be&iring NW corner of TIN, R38E).
(d)Areas identified as "unsuitable" on the 'November L,

1972, SGMIMap"are designated "unsuitable" foruse as sites
for nuclear-fueled thermal powerplants; and

(e) The total amount of Class I. n, I, IV, V, and VI
agricultural land (according to U.S. Soil Conservation Service
classifications) removed from potential productive capability
by the development of thermal power plants and associated
facilities, including suc:h lands encompassed by site certificate
applications in process, shallnot exceed 25,000 ares.

(f) The Newberry Crater Area containing Newberry
Crater, North Paulina Roadless Ara, South PalinaRoadless
Area, and Lava Cast Forest a.s identified in the Forest Service
description is designated "unsuit.lble" for use as sites for
thermal power plants.

(2)OregonCoast. The "OregonCasalZone",asdefined
in ORS 191.l 10(4), is designated "suitable" foruse as sites foe
nuclear-fueled and fossil-fueled thermal power plants except
that:

(a) Area$ identified as "less suitable" or '"unsuitabl e" iD
the sa:tioa entitled ''Natural Resource Areas '' on pages 1-1
through 1-14 and 1-22 of the "July, 1974, Task Force Report" ·
are designated "unsuitable" for use as sites for thermal power

Ph"E,5 )Gas ideit5ed as "unsuible"i he scion etided
••Na.ttJraJ Resource Areas" on pages 1-14 through 1-20 of the
"July, 1974, TakForeRepor" are designated 'unsuitable"
foruse as sites for thermal powerplants;

(c:) Areas identified by the methods described in the
section entitled "Population Proximity" on pages 3-1 through

3-10 of the "July, 1974, Tak Force Report" resulting in a
calculated population proximity greater than 10,000 are
designated "unsuitable" for use as sites for nuclear-fueled
powerplants;

(d) The area identifieds "unsuitable"on the"orruber
1, 1972, SGMI Map" u cierignated "unsuitable" for use as
sites for nuclear-fueled thermal power plants ;

(e) Areas which arc adjacent to the Columbia River and
downstream from Puget Island arc designated "unsuitable"for
useas sites for thermal power plants ; and

(f) The total amount ofCass L, II,m. and IV agricultural
land (according to U.S. Soil Conserva tion Service cla.s.sifica.
tions) removed from potential productive capabliry by the
development of thermal power plants and associated facilit ies
shall not exceed 1,00 acres.

....,. 3)WesterInteriorOregon.Theareabetweenthe crestof
the Cascade range and the OregonCoastalZoe is designated
"suitable" for use as sites for nuclear-fueled and fossil-fueled
thermal powerplants except that:

(a) Areas identified as "less suitable" or 'unsuitable" in
the section entitled "NaruralResources" on pa=s 1-1through
1-14 and 1-22 0f the "July, 1974, Tak Force Repott" are
designated "unsuitable"" for use as sites for therrcal power
plants;

(b) Areas identified by the methods· described in the
section entitled "Population Proximity" on pages 3-1to3-10 of
the ..July, 1974, Task Force Report" resulting in a calculated
population proximity grater than 10,000 are designated
"unsuitable" for the sitingofnuclear-fueled powerplants;

(c) Areas which consist of greater than 33% prime
agricultural land, identified as Class I, n. orm by the U.S.
Soil Conservation Service,are designated "unsuitable"foruse
as sites forthermal powerplants; and

(d) Areas identified as "less suitable" in the section
entitled "Meteorology" on pages 2-1 and 2-2 of the "July,
1.974, Task Force Report" are designated "unsuitable" for use
as sites for fossil-fueled thermal powerplants.These: areas are
further identified as follows:

(A) Willamete Valley - All of Benton, Clackamas .
Columbia. Linn,Marion, Multnomah, Polk, Washington, and
Yamhill Counties, and that portion of Lane County east of an
extension of the Lincoln-Benton County line.

B) Umpqua Valley-That area_defined by OAR Chapter
340, section 340-21-010(2).

(C) Rogue Valley-That area defined by OAR Chapter
340, section 340-21-0103).

[Publlat:Som: The publication(s) referred to or incorporated by
reference in mis rule is available from the office of Sreary of State
orEperyFeclirySitizzaCouDc::il.)

Sat. Ath:ORSCi.
Hit: NTEC8,1. 12-20-74, e4. 1-11-75;EFSC11.1. & et. 1-5-76

(6-1-79) 2-Div. 40



Oregon
WATER

December 12, 1995

John G. White
Department of Energy
625 Marion Street N.E.
Salem, OR 97310 .

RESOURCES

DEPARTMENT

REFERENCE: Application G-13711, Newberry Geothermal Project

Dear Mr. White,

Your December 5, 1995, memo requests an agency report on the
referenced project. The WRD's review of the proposed water use is
essentially complete. We will issue a permit for the proposed use
when outstanding permit recording fees are submitted.

Attached is a WRD final order on the CE Exploration Co. water use
application. We processed this application and issued our own
final order after your office informed us, in a August 30, 1995,
letter, that the WRD needed to make an independent decision on the
application. The application was processed according to the
procedures set out by the 1995 Legislature in Senate Bill 674,
which amended ORS Chapter 537.

The draft permit lists a number of conditions which address our
concerns with the proposed water use.

I hope this addresses your informational needs. Please call if I
can be of any assistance.

Sincerely,

:
Water Rights Specialist

MJM:

enclosure: Final Order for G-13711

cc: David McClain

Commerce Building
158 12th Street NE
Salem, OR 97310-0210
(503) 378-3739
FAX (503) 378-8130



To:

From:

Agency Report Response Form
Newberry Geothermal Pilot Project
Application for Site Certificate

John G. White, Newberry Geothermal Project Officer
OregonDepartment ofEnergy
625 Marion St. NE, Salem, OR 97310

1ihal 5. ark
(Your name)

99en war Resources Dearhert
(Your ency) 1

Date: 12- I 2.. -95
The above-named agency has reviewed theApplication for Site Certificate for theNewberry
Geothermal Pilot Project. Wehave also reviewed OAR 345-21-060 and the applicable rules, statutes,
ordinances, and permitting requirements administered by our agency. We are aware that this report
will become part oftherecord ofdecision for theApplication for Site Certificate and that any issues
wewish to raise for the purpose ofthe contested casemust be raised in person ofinwriting in the
public hearing ofthe draftproposed order. We report as follows:

[Please mark each ofthefollowingstatements that are trueforyour agency or attach a
letter ofexplanation.]

This agency does not issue any-permits that apply to the proposed facility.
[.lfyour agencymust issuepermits relatedto theproposedfacility, please attach a letter
describingthe current status ofapplications that have beenfiledfor thosepermits.]

__ This agency has no issues to raise that we consider significant.
[Please attach a letter identifyingany significant issuesyour agency desires to raise.]

This agency administers no statutes, rules or ordinances that apply to the proposed
facility.
[Ifyour agency administers applicable statutes, rules or ordinances, please attach a letter
statingyour agency'spreliminary conclusions concerning the proposedfacility's compliance.]

h This agency proposes no conditions for the site certificate. 5e 9rack el Fa/
[Please attach a letter listingany conditionsyouwouldpropose.] Order anal Draft-»j

This agency has no other information to report.-- [Please attach a letter includingany other information that wouldbe useful in reviewing the
application in light ofthe applicable standards.]

a.<,/st.£
(signature)
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Date:

To:

From:

Subject:

G 137//

December 5, 1995

Reviewing Agencies

John G. White JG0O
Newberry Geothermal Project Officer

Newberry Geothermal PilotProject

pQryEp
DEC - @ 199S

WI...--..--tT
SALEM, OREGON "

Oregon
DEPARTMENT OF

ENERGY

Thank you for reviewing the site certificate application submitted by CENewberry, Inc,
for a proposed geothermal energy facility. Our agency has now determined the application to be
complete, and the application has been filed effective December 5, 1995. Under separate cover
you will receive an addendum volume supplementing the original 2-volumeapplication you
received in July. Most ofyou received an advance memorandum fromme in September or
October requesting that you proceed with substantive review and submit your agency report.
"Substantive review" is completed by submitting to the Oregon Department ofEnergy and to the
applicant an agency report that includes the information listed in OAR 345-21-060 (see below).

By statute, the Energy Facility Siting Council has a limited time to act on the application.
Now that application has been filed, the time schedule for receiving agency reports is short. We
need to receive·your agency report by Monday, December 18, 1995. Ifpossible, please fax
your agency report to us sooner. The attached form is provided to help you respond quickly.

Administrative Rules Authorizing This Request
Reports from Other Agencies
345-21-060 Prior to the date specified in the notification described in OAR 345-15-200, each
reviewing agency shall submit to thedepartment and mail to theapplicant a report containing the
following information:
(1) The status ofapplications, if any, for permits that have been filed
with the reviewing agency and that must be issued by the reviewing
agency if a SiteCertificate is granted for the proposed facility;
(2) Identification of issues raised in the report that the agency considers
to be significant;
(3) Its preliminary conclusions concerning the proposed facility's
compliance with state statutes, administrative rules or ordinances
administered by the reviewing agency;
(4) A preliminary list ofconditions that the reviewing agency proposes
for inclusion in the Site Certificate; and

John A. Kitzhaber
Governor

625 Marion Street NE
Salem, OR 97310
(503) 378-4040
FAX (503) 373-7806
Toll-Free 1-800-221-8035
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August 30, 1995

a «

Oleg
DEPARTMENT OF

ENERGY

Mr. Michael Mattick
Water Resources Department
158 12th Street, NE
Salem, Oregon 97310
Re: Newberry Geothermal Pilot Project

DearMichael:

I amwriting to make sure you are aware ofafact that I had overlooked until now. In our
previous conversations, I had asswned that the process of issuing thewater rightwould be folded
into the site certificate process ofthe Energy Facility Siting Council. The applicant on the water
right applications contained in the site certificate application, however, is CEExploration
Company. The applicant for the site certificate is CENewberry, Inc., which is a different entity.
From the Council's perspective, then, the project involves a third party water right. The Council
will not be in aposition to bind theWaterResources Departmentwith respect to issuance of the
water right to CEExploration Company.

Your department will need to make thewater right decision independent of the Council process.
The Council, in turn, will need to have a basis for determining that CEExploration Company has
a reasonable likelihood of obtaining the necessary rights to appropriation ofground water and
that CENewberry, Inc., has a reasonable likelihood ofentering into a contractual or other
arrangementwith CEExploration to supply and water to the facility, as required under OAR
345-22-010(2).

-» weir«o

qr:
. White

Newberry Geothermal ProjectManager

cc: Walter Perry
John A.Kitzhaber

Governor

625 Marion Street NE
Salem,OR97310
(503) 378-4040
FAX (503) 373-7806
Toll-Free 1-800-221-8035
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Delivered via FAX and Regular Mail
OCT 2 31995

NATER RE0one> u±Pl
· SALEM,. OREGONI

_Steven-Applegate. . .
. _· Wa~r Resoµrces Department

158 12h Street NE .
Salem,. OR 97310

October 20, 1995

. . . - . ~ .
RE:. Public Notice for Application G-13711, GE Exploration • ·.
', ·.. '·. ' ✓-J+c,,t,'f..•' ·, ' '
Dear Mr.Appiiegae: .

. The public notice of the Initial Review (IR) for applicationG-13711was sentout on
September5, 1995. Acording to SenateBill ~74.·B, this notice begins the· 30 dav public

. . comment period. Thatmade thecloseof the co~ment peric><l fo.r· thj~ applicatio~ Qctober: 5,
1995. . · . . ··.. · . . . . · ' ..

. : .
. The public notice of the ProposedFinalOrderfor applicationwas September26, 1995.

This was ·1odays·hefore the ciose·of°the·public comment period. Thereis no statutoryauthority
. allowing a PFO to be issuedbefore the ertd of the comment period.. :_·.: .. · . . . · : .

·: This actionhasbasically madea mockery of the public comment period as set forth in
.- Senate Bill674. The public comment period allows individuals, public interestgroups, and/or

state and federal ageri¢ies io submit. th¢ir concerns about the effects of .individual water::tj.ght
..'· requeststo theDepartment. These comments should be an important.componentin the

Department's review ofthe pending application. Often times individuals, groupsoragencies
havethe expertiseand/ortime to spot issues that theDepartment,because oflimited resources, ".
_rn~y ·11,~t':h~ awai::e of._-·_,WiiiJ.e)here}s ·rio ·s,qi,tutory. rnanda,te requiJ;ing ~diyidual..teplies·:fr~m ~e .
Department,comments are to be:-coh~idered- 41 ·the cjecisionmaking process: before 'the PFO is ·

·. · issued. · · .· · · · · ·, ·

Afull 30 day public comment period is required by law. In order to _comply with the'
. . public .C9mmentmandate of S13 674B, theDepartmentmust renotice this application, beginning
at the IR stage.- To· decline to do:so would not. only be.a· violation of the public comment
provisions.of SB 647.B.; but it-woul(j be inbiatant disregard to the:public's interest in the water ·
resource andwould inhibit the public's ability to participate in the water allocation process.

Please riotify us as spon as _possible about your actions regarding this ~pplication.

· Sine .
' .. i

. . [,,

Kim rl_ey Pries
Legal/Policy Analyst

WaterWatch of Oregon •213 Southwest Ash. Suite 208 • Portland, OR 97204
P_hone: (503) 295-4039 Fax: (503) 295-2791 Email: watrwtch@1elepor1.com



WATER RESOURCES DEPARTMENT

INTEROFFICE MEMO

To:Files g-13710 and G-13711

From: M. Mattick]

March 27, 1995

Subject: Questions and answers about the applications

I called David W. McClain, the project manager today, with three
questions.

1. How much water are they asking for? Each application requests
a quantity of water greater than the described pumps can
deliver.

Ans. Process the applications assuming that the requested amount
(the grater amount) will be used. While they anticipate
installing 200 gpm pumps to begin with, larger pumps may be
installed later if the resource can handle it.

2. Can they accept a limitation of 200 gpm per well or would they
need 1600 gpm from each well?

Ans. They would like to pump at a rate not to exceed 1600 gpm from
as few a number of wells as necessary. If they could get it
all from one, they would. But I don't think they believe that
is possible, so they plan on drilling 6 wells.

3. Do they know how shallow they might stop drilling if they find
water?

Ans. His gut feeling is that they would seal out any water
shallower than 200 feet. He was not sure if he wanted promise
to seal deeper. He recommended that I call Dennis Olmstead@
DOGAMI 731-4100 and Dennis Davis@ BLM in Prineville 447-8739
(a hydrogeologist). He gave me the impression that he may be
required to live with a similar determination that these
people may have already made and that they may have a better
idea of the depth of the aquifer being aimed for. He agreed
that at this point he expects to find water in the 700 foot
area, but would like to stop sooner if an adequate resource
was found.

Additional information:
G-13710 is for 400 GPM. The primary use of the well is for
construction. It may also be used to provide cooling water if
necessary but they hope that it is not.

The 1600 gpm used for cooling will be lost to evaporation. It is
all a consumptive use. If the wells cannot produce enough water,
they plan on using water, condensed from steam, from the production
wells.



STATE OF OREGON
WATER RESOURCES DEPARTMENT

WATER RIGHTS DIVISION

Before the Director of the Water Resources Department

In the matter of
Groundwater Application
G-13711 submitted by
CE EXPLORATION CO.

FINDINGS OF FACT

Water Use Request

PROPOSED
FINAL
ORDER

1. CE EXPLORATION CO. requested use of 1,600 GPM of water from 6
WELLS in the PAULINA CREEK BASIN, within the DESCHUTES BASIN, for
INDUSTRIALUSE AT A GEOTHERMAL POWER PLANT.

2. The area of proposed use is in DESCHUTES County within SECTION
21, T 21 S, R 12 E, SECTIONS 11, 14, 15, 21, 22, 28, T 21 S, R 12
E, AND SECTIONS 4, 9, T 22 S, R 12 E, WM.

3. The water delivery system is described by the applicant as
follows: SIX WELLS WITH 4" PIPELINE FROM EACH WELL TO PROJECT AREA.
EACH WELL TO HAVE A 6 CHC, 11 STAGE GOULD SUBMERSIBLE PUMP, 60 HP,
460 VOLT, 200 AT GPM.

4. The request was made in Application G-13711 which was received
by the Water Resources Department on JUNE 10, 1994.

Affected Waters

1. This proposed use of groundwater above the Deschutes River, a
State Scenic Waterway.

2. There are no senior water rights from this point of
appropriation.

Department Actions

1. The application was determined to be complete and not defective.

2. The Department determined, based upon OAR 690-09, that the
proposed groundwater use will, if properly conditioned, adequately
protect the surface water from interference.
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Application File G-13711 Page 2

3. At this time the Department is unable to find that there is a
preponderance of evidence that the proposed use of ground water
will measurably reduce the surface water flows necessary to
maintain the free-flowing character of a scenic waterway in
quantities necessary for recreation, fish and wildlife.

Assessment

1. A technical review report was not prepared for this application.

2. In proceeding with evaluation of Application G-13711, the
following criteria were found to be relevant by the Department.

a. The Basin Program (OAR Chapter 690, Division
505)

b. The Revised Report Newberry Geothermal Project Hydrology
Baseline Study (May 4, 1994)

c. USGS Open File Report # 94-122
d. Groundwater availability as determined by the

Groundwater/Hydrology staff (OAR Chapter 690, Division 9)
e. Effect of use on Deschutes River scenic Waterway as

determined by Groundwater/Hydrology staff
f. Pending, senior applications and existing water rights of

record
g. Comments received

CONCLUSIONS OF LAW

1. The period of allowed use is YEAR ROUND.

2. The Department finds that no more than 1,600 GPM would be
necessary for the proposed use. The amount of water requested,
1,600, is allowed for the proposed INDUSTRIAL USE.

3. A Land Use Information Form from local a government planning
office was not required for this application because the proposed
wells and places of use are all on Federal lands.

4. The proposed use would not conflict with existing water rights,
and, if exercised in accordance with law, rule, and the proposed
conditions would not result in injury to existing water users.

5. The proposed use complies with all other rules of the
Commission.

6. Pursuant to ORS 390.835, the proposed use, as conditioned, will
not reduce streamflows needed to maintain the free-flowing
character of the Deschutes River Scenic Waterway in quantities
necessary for recreation, fish and wildlife uses.
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7. Pursuant to Chapter 416, Oregon laws, 1995, enacted by the 68th
Oregon Legislative Assembly, and given the findings listed above,
a rebuttable presumption has been established that the use will not
impair or be detrimental to the public interest if exercised in the
manner described in the attached draft permit.

8. Therefore, the proposed use, as conditioned, and described in
the attached draft permit, would not impair or be detrimental to
the public interest.

PROPOSED ORDER

IT IS PROPOSED that Application G-13711 in the name of CE
EXPLORATION CO. be approved for industrial use as provided on
the attached draft permit.

26th , 1995

St
A'ministra or
Water Rights and Adjudications Division

NOTICE:
This Proposed Final Order is issued by the Department
pursuant to Chapter 416, Oregon laws, 1995, enacted by the
68th Oregon Legislative Assembly.

To seek changes in this proposed final order, you must file
a formal protest.

Formal protests to this proposed final order must be made in
proper form and accompanied by the statutory fee in the
amount of $200. Note: The applicant is not subject to this
fee.

For other than the applicant, if you agree with the findings
in this proposed order, but wish to maintain your right to
participate in any contested case proceeding or judicial
review, you must file a written request for standing.
Requests for standing in proceedings relating to this
application must be made in the proper form and accompanied
by the statutory fee in the amount of $50.

Protests or requests for standing, along with the
appropriate fees must be received by the Water Resources
Department in Salem, Oregon by 5:00 pm on November 10th,
1995.

Only the applicant and any persons who timely file a
protest or request for standing may participate in
further proceedings before the Department or the
Commission which deal with this Application.
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DRAFT
STATE OF OREGON

COUNTY OF

DRAFT PERMIT TO APPROPRIATE THE PUBLIC WATERS

THIS DRAFT PERMIT IS HEREBY ISSUED TO

CE EXPLORATION CO.
34 NW FIRST AVENUE, SUITE 302
PORTLAND, OREGON 97209

The specific limits for the use are listed below along with conditions
of use.

APPLICATION FILE NUMBER: G-13711

SOURCE OF WATER: 6 WELLS within the PAULINA GREEK basin

PURPOSE OR USE: INDUSTRIAL USE AT A GEOTHERMAL POWER PLANT

QUANTITY: 3.565 CFS (1,600 GPM)

SEASON OF USE: YEAR ROUND

DATE OF PRIORITY: JUNE 10, 1994

POINT OF DIVERSION LOCATION:

WELL #1: SENW SECTION 21 BEING 1980 FEET SOUTH AND 1980 FEET EAST
OF NW CORNER SECTION 21
WELL #2: SESE SECTION 21 BEING 4620 FEET SOUTH AND 4620 FEET EAST
OF NW CORNER SECTION 21
WELL #3: NENW SECTION 28 BEING 4620 FEET NORTH AND 1980 FEET EAST
OF SW CORNER SECTION 28
WELL #A: NWSE SECTION 16 BEING 1980 FEET NORTH AND 3300 FEET EAST
OF SW CORNER SECTION 16
WELL #5: SENE SECTION 20 BEING 1980 FEET SOUTH AND 660 FEET WEST
OF NE CORNER SECTION 20
WELL #6: SENE SECTION 29 BEING 3300 FEET NORTH AND 660 FEET WEST
OF SE CORNER SECTION 29 ALL IN T 21 S, R 12 E, W.M.

THE PLACE OF USE IS LOCATED AS FOLLOWS:

COOLING TOWERS SENW
NESW

SECTION 21
T 21 S, R 12 E, WM



Application File G-13711

GEOTHERMAL DRILL SITES
SECTIONS 11, 14, 15, 21, 22, 28

T 21 S, R 12 E, WM

SECTIONS 4
T 22 S, R 12 E, WM

Measurement, recording and reporting conditions:

Page 5

A. Before water use may begin under this permit, the
permittee shall install a meter or other suitable
measuring device as approved by the Director. The
permittee shall maintain the meter or measuring device
in good working order, shall keep a complete record of
the amount of water used each month and shall submit a
report which includes the recorded water use
measurements to the Department annually or more
frequently as may be required by the Director.
Further, the Director may require the permittee to
report general water use information, including the
place and nature of use of water under the permit.

B. The permittee shall allow the watermaster access to the
meter or measuring device; provided however, where the
meter or measuring device is located within a private
structure, the watermaster shall request access upon
reasonable notice.

This use may be regulated if analysis of data available after the
permit or certificate is issued discloses that the appropriation will
measurably reduce the surface water flows necessary to maintain the
free-flowing character of a scenic waterway in quantities necessary
for recreation, fish and wildlife in effect as of the priority date of
the right or as those quantities may be subsequently reduced.

If substantial interference with a senior water right occurs due to
withdrawal of water from any well listed on this permit, then use of
water from the well(s) shall be discontinued or reduced and/or the
schedule of withdrawal shall be regulated until or unless the
Department approves or implements an alternative administrative action
to mitigate the interference. The Department encourages junior and
senior appropriators to jointly develop plans to mitigate
interferences.
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The PERMITTEE shall develop a plan to monitor and report the impact of
water use under this permit on water levels within the aquifer that
provides water to the permitted well(s). The plan shall be submitted
to the Department within one year of the date the permit is issued and
shall be subject to the approval of the Department. At a minimum, the
plan shall include a program to periodically measure static water
levels within the permitted well(s) or an adequate substitute such as
water levels in nearby wells. The plan shall also stipulate a
reference water level against which any water-level declines will be
compared. If a well listed on this permit displays a total static
water-level decline of 25 or more feet over any period of years, as
compared to the reference level, then the PERMITTEE shall discontinue
use of, or reduce the rate or volume of withdrawal from, the well(s).
Such action shall be taken until the water level recovers to above the
25-foot decline level or until the Department determines, based on the
PERMITTEE'S or the Department's data and analysis, that no action is
necessary because the aquifer in question can sustain the observed
declines without adversely impacting the resource or senior water
rights. The PERMITTEE shall in no instance allow excessive decline to
occur within the aquifer as a result of use under this permit.

STANDARD CONDITIONS

The wells shall be constructed in accordance with the General
Standards for the Construction and Maintenance of Water Wells in
Oregon. The works shall be equipped with a usable access port, and
may also include an air line and pressure gauge adequate to determine
water level elevation in the well at all times.

The use shall conform to such reasonable rotation system as may be
ordered by the proper state officer.

Prior to receiving a certificate of water right, the permit holder
shall submit the results of a pump test meeting the department's
standards, to the Water Resources Department. The Director may
require water level or pump test results every ten years thereafter.

Failure to comply with any of the provisions of this permit may result
in action including, but not limited to, restrictions on the use,
civil penalties, or cancellation of the permit.

This permit is for the beneficial use of water without waste. The
water user is advised that new regulations may require the use of best
practical technologies or conservation practices to achieve this end.

By law, the land use associated with this water use must be in
compliance with statewide land-use goals and any local acknowledged
land-use plan.

The use of water shall be limited when it interferes with any prior
surface or ground water rights.



Application File G-13711 Page 7

The Director finds that the proposed use(s) of water described by this
permit, as conditioned, will not impair or be detrimental to the
public interest.

Actual construction of the well shall begin within one year from
permit issuance, and shall be completed on or before October 1, 1997.
Complete application of the water to the use shall be made on or
before October 1, 1998.

Issued

DRAFT

l995

Water Resources Department
Martha O. Pagel
Director

Application
Basin
MM

Water Resources Department
Volume lA Little Deschutes R.& Misc.

GWSWW,4H,4I

PERMIT DRAFT
District



Date:

To:

From:

Subject:

September 8, 1995

Reviewing Agencies

JohnG. White5aw

Newberry Geothennal Pilot Project

$EP 1 2 1995
\WVAIEn-.--.or[

SALEM, OREGON '

Oregan
DEPARTMENT OF

ENERGY

Thank you for reviewing the site certificate application submitted by CENewberry, Inc,
for aproposed geothennal energy facility. You have reported that the application is complete for
the purposes ofyour agency's substantive review. Please proceed nowwith that substantive
reviewand submit your agency report as soon as possible.

Action Requested
To fulfill the legal requirement ofreviewing agency participation in the energy facility

siting process, we need to receive your agency report. Please note that your comments,
recommendations and reports will be part of the legal record for this application. "Substantive
review" is accomplished by submitting to the Oregon Department ofEnergy (ODOE) and to the
applicant an agency report that includes the following infonnation:

(I) The status ofapplications, ifany, for permits that have been filed with the reviewing
agency and thatmust be issued by the reviewing agency ifa Site Certificate is granted for
the proposed facility;

(2) Identification of issues raised in the report that the agency considers to be significant;

(3) Its preliminary conclusions concerning the proposed facility's
compliance with state statutes, administrative rules or ordinances
administered by the reviewing agency;

(4) Apreliminary list ofconditions that the reviewing agency
proposes for inclusion in the Site Certificate; and

(5) Any other information that the reviewing agency believes will
be useful in reviewing the application in light of applicable
standards.

John A. Kitzhaber
Governor

#.
.

625 Marion Street NE
Salem, OR 97310
(503) 378-4040
FAX (503) 373-7806
Toll-Free 1-800-221-8035
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OregonAdministrative Rule 345-21-060 requires that you submit the agency report prior
to the date specified in ODOE'snotification that the site certificate application is complete and
has been filed. ODOE has not yet determined the application to be complete in all respects,
and the application has not yet been "filed." Because you have indicated that the application
is complete for the purposes ofyour agency report, we request that you prepare and submit the
report as soon as possible. Youwill receive formal notification, and a specific agency report
deadline, when the application is filed.

We are providing this advance request for your agency report because we anticipate very
limited timewill be available for preparation ofagency reports after the application filing date.
The deadline for reviewing agency reportswill be approximately 14 days after the application is
filed.

You may conclude that your agency has no comments on this application or that some or
all ofthe information items listed above do not apply to your agency. If so, we still request a
brief agency report in which you confirm those conclusions.

Response
Please mail your agency report to:

John G. White
Oregon Department ofEnergy
625 Marion St. NE
Salem, OR 97310

and

David McClain
CENewberry, Inc.
34NW First Avenue, Suite 302
Portland, OR 97209

Questions
Ifyou have questions about howto prepare your agency report or ifyou need further information
about the proposed energy facility, please contact: John G. White, Newberry Geothermal Project
Officer, OregonDepartment ofEnergy, 503-378-3194.
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OREGONWATER RESOUCES DEPARTMENT
ADM1NIS1RATIVERULES

CHAPTER690
DIVISION 505

DESCHUTES BASIN PROGRAM

Upper Deschutes Basin

690-505-001

· (1) Classifications

(a) The maximum economic development of this state, the attainment of the
highest and best use of the waters of the Upper Deschutes River Basin, and the
attainment of an integrated and coordinated program for the benefit of the state as a ✓
wholewill be furthered through utilization of the aforementioned waters only for
domestic, livestock, municipal, irrigation, power development, industrial, mining,
recreation, wildlife and fish life uses and the waters of theUpper Deschutes River
Basinare hereby so classified with the foll.owing exception:

Themaximum economicdevelopment of this state, the attainment of the highest and
bestuse of the waters of the natural lakes of theUpper Deschutes River Basin,
except for CrescentLake, and the attainment of an integrated and coordinated
program for the benefitof the state asawholewillbe furthered through utilization
of the aforementioned waters· only for domestic, livestock, irrigation of lawn or
noncommercial garden not to exceed one-half acre in area, power developmentnot
to exceed 7 1/2 theoretical horsepower, recreation, wildlife and fish life uses and
thewaters of the natural lakes, Upper Deschutes River Basin, except for Crescent
Lake, are hereby so classified.

(b) Applications for the use of the waters of theUpper Deschutes River Basin
shall not be accepted by any state agency for any other use and the granting of
applications for such other uses is declared to be prejudicial to the public interest
and the granting of applications for such other uses would be contrary to the
integrated and coordinated program for the use and control of thewater resources of
the state.

(c) Structures or works for the utilization of the waters in accordance with the
aforementioned classifications are also declared to be prejudicial to the public
interest unlessplanned, constructed and operated in conformity with applicable
provisions of ORS 536.310 and any such structures or works are further declared
to be prejudicial to the public interestwhich do not giveproper cognizance to the
multiple-purpose concept.

(2) Minimum Perennial Streamflows

(a) To support aquatic life and minimize pollution, in accordance with Section
3, Chapter 796, Oregon Laws, 1983, no appropriation ofwater shall be made or
granted by any state agency or public corporation of the state for waters of the
Upper Deschutes River and tributaries when flows are below the levels specified in
Table I. Th.is limitation shall not apply to:

(A) Human and livestock consumption.

AdoptedFebruary20, 1962. AmendedMay24, 1962; April3, 1964; May 26, 1967; July 7, 1978; January
JO, 1980; April 1, 1980; April 4, 1981 andNovember 29, 1984.



(B) Water legally released from storage.

(b) Attainmentofthe specified flowlevels during someportions ofthe yearwill
require developmentofwater storage or implementation ofother measures to
augmentflows.

(3) WaterQuality

Rights to use ofwater for industrial ormining purposes grantedby any state agency shall
be issued only on the condition thatanyeffluents orreturn flows from such uses shall not
interferewith otherbeneficial uses ofwater.

Middle Deschutes River Basin

690-505-002

(1) Classifications

(a) Themaximumeconomic developmentofthis state, the attainmentofthe
highest andbestuse ofthewaters of theMiddle DeschutesRiverBasin, andthe
attainmentofan integrated and coordinatedprogramfor thebenefitofthe state as a
wholewill be furthered through utilization ofthe aforementionedwaters only for
domestic, livestock,municipal, irrigation, power development, industrial, mining,
recreation, wildlife and fish life uses andthe waters oftheMiddle Deschutes River
Basinare hereby so classified withthe following exceptions:

(A) OAR690-505-006,LowerMain StemDeschutes River, adopted
April3, 1964, asmodified by theWaterPolicyReviewBoard.

(B) The maximumeconomic developmentofthis state, the attainmentof
the highestand bestuse ofthe waters of the main stem,Metolius River,
above rivermile 13.0, and the attainmentofan integratedand coordinated
programfor the benefitof the state asawhole will be furthered through
utilizationofthe aforementionedwaters onlyfordomestic, livestock,
irrigationoflawnor non-commercial garden not to exceed one-halfacre in
area, power development, recreation, wildlife and fish life uses and the
waters ofthemain stem, Metolius River, above rivermile 13.0, are hereby
so classified.

(C) Further, no out-of-basin diversions of the waters ofthe mainstem
MetoliusRiver, above rivermile 13.0, shall bepermittedfor anyuse.

(D) No further appropriations exceptfordomestic or livestockuses shall
bepermitted forwaters ofthe mainstemDeschutes River, from the headof
Lake Billy Chinooknearrivermile 120 to theNorth CanalDamnearriver
mile 165.

2



(E) The maximum economic developmentofthis state, the attainmentof
the highestand bestuse of the waters ofthe natural lakes ofthe Middle
Deschutes RiverBasin, and the attainmentofan integrated and coordinated
programfor the benefitof the stateas a whole will be furthered through
utilization ofthe aforementionedwaters onlyfor domestic, livestock.
irrigation oflawnor noncommercial garden notto exceedone-halfacre in
area, powerdevelopmentnot to exceed7 1/2 theoretical horsepower,
recreation, wildlife and fish life uses.

(b) Applications for the useofthe waters ofthe Middle Deschutes RiverBasin
shall notbe acceptedby any stateagencyforanyotheruse andthe granting of
applications for such other usesis declared to beprejudicial to the public interest
and the granting ofapplications for such otheruses would be contrary to the
integrated and coordinatedprogramfor the use and controlofthe waterresources of
the state.

(c) Structures orworks for the utilization ofthe waters in accordancewith the
aforementioned classifications are also declared to beprejudical to the public interest
unless planned, constructed, andoperatedin conformity with the applicable
provisions ofORS 536.310 and any such structures orworks are furtherdeclared
to beprejudicial to the public interestwhich donotgive proper cognizance to the
multiple-purpose concept

(2) MinimumPerennial Streamflows

Forthepurpose ofmaintaining aminimum perennialstreamflow sufficientto support
aquatic life, no appropriations ofwaterexceptfordomestic or livestockuses shall bemade
orgranted by any state agencyorpublic corporation of the statefor thewaters ofLake
Creekorits tributaries above the confluence ofLake Creekwith the Metolius Riverfor
flows ofLakeCreekbelow20.cubic feetper secondmeasuredatthe mouth ofLake Creek
exceptthat this limitation shall notapply to waterslegally stored or legallyreleasedfrom
storage (priority date - May24, 1962).

(3) WaterQuality

Rights to use ofwater for industrial orminingpurposes granted by any state agency shall
be issued only on condition that any effluents orreturnflows from such uses shall not
interfere with other beneficialuses ofwater.

Lower Deschutes River Basin

690-505-003

(I) Classifications

(a) Themaximum economic developmentofthis state, the attainmentof the
highest and bestuse of the waters of the Lower Deschutes RiverBasin, and the
attainmentofan integrated and coordinatedprogramfor the benefitofthe state as a
whole will be furthered through utilization of the aforementioned waters only for
domestic, livestock, municipal, irrigation, power development, industrial, mining,
recreation, wildlife and fish life uses and the waters of the LowerDeschutes River
Basin are hereby so classified with the following exceptions:

3



(A) OAR 690-505-006, Lower Main Stem Deschutes River, adopted
April 3, 1964, as modified by theWater Policy ReviewBoard.

(B) Thewaters ofBoulder Lake in HoodRiver andWasco Counties are
classified only for domestic and livestock uses; power developmentnot to
exceed 7-1/2 theoretical horsepower; recreation, wildlife and fish life uses;
and irrigation not to exceed 100 acre-feet annually from water stored in the
lake.

(C) Themaximum economicdevelopmentof this state, the attainmentof
thehighest and bestuse of thewaters of theother natural lakes of theLower
Deschutes RiverBasin, and the benefit ofthe state as awholewill be
furthered throughutilization of theaforementioned waters only for
domestic, livestock, irrigation of lawn or noncommercial garden not to
exceed one-half acre in area, power developmentnot to exceed 7-1/2
theoretical horsepower, recreation, wildlife, and fish life uses and the
waters of the natural lakes of the Lower Deschutes River Basin are hereby
so classified. '

(b) Applications for the useof thewaters of theLower Deschutes River Basin
shall notbe accepted by any state agency for any other use and the granting of
applications for such other uses is declared to beprejudicial to thepublic interest
and the granting of applications for such uses would be contrary to the integrated
and coordinated program for theuse and control of thewater resources of the state.

(c) Structures or works for the utilization of thewaters in accordance with the
aforementioned classifications are also declared to be prejudicial to thepublic
interestunless planned, constructed, and operated in conformity with the applicable
provisions ofORS 536.310 and any such structures or works are further declared
to beprejudicial to thepublic interest which do not givecognizance to themultiple­
purpose concept.

(2) Minimum Perennial Streamflows

For thepurpose ofmaintaining aminimum perennial streamflow sufficient to support
aquatic life, no appropriations ofwater except for domesticor livestockuses shall be made
or granted by any state agency or public corporation of the state for thewaters of theWhite
River or its tributaries above theconfluence ofWhite Riverwith theDeschutesRiver for
flows of theWhite River below the specified flows in Table 2, except that this limitation
shall notapply to waters legally stored or legally released from storage.

(3) Water Quality

Rights to use ofwater for industrial or mining purposes granted by any state agency shall
be issued only on condition that any effluents or return flows from such uses shall not
interfere with other beneficial uses ofwater.

Upper Crooked River Basin

690-505-004

(1) Classifications

4



(a) Themaximum economic developmentof this state, the attainment of the
highestand best use of thewaters of theDeschutes - UpperCrooked River Basin,
and the attainmentof an integrated and coordinated program for thebenefit of the
state as awholewill be furthered through utilization of the aforementionedwaters
only for domestic, livestock, municipal, irrigation, power development, industrial,
mining, recreation, wildlife and fish lifeuses and the waters of theDeschutes ­
Upper Crooked RiverBasin are hereby so classified.

(b) Applications for the use of thewatersof theDeschutes - UpperCrooked
River Basin shall notbe accepted by any stateagency for any other use and the
granting of applications for such otheruses is declared to be prejudicial to thepublic
interest and thegranting ofapplications for such otheruses would be contrary to the
integrated and coordinated program for-the useand control of thewaterresources of
the state.

(c) Structures or works for the utilization of the waters in accordancewith the
aforementioned classifications are also declared to beprejudicial to thepublic
interestunless planned, constructed, and operatedin conformity with the applicable
provisions ofORS 536.310 and any such structures orworks are further declared
to be prejudicial to thepublic interestwhich do notgivepropercognizanceto the
multiple-purpose concept.

(2) WaterQuality

Rights to use ofwater for industrial ormining purposes granted by any stateagency shall
be issued only on condition that any effluents or return flows from such uses shall not
interferewith other beneficial uses ofwater.

Lower Crooked River Basin

690-505-005

(1) Classifications

(a) Themaximum economic development of this state, the attainmentof the
highest and best use of thewaters of the Deschutes - LowerCrookedRiverBasin,
and the attainmentofan integrated and coordinatedprogramfor the benefitof the
state as awholewill be furthered through utilization of the aforementionedwaters ·
only for domestic, livestock, municipal, irrigation, power development, industrial,
mining, recreation, wildlife and fish life uses and thewaters of theDeschutes ­
Lower CrookedRiverBasin are hereby soclassified with the following exceptions:

(A) OAR 690-505-006, Lower Main StemDeschutes River, adopted
· April 3, 1964, as modified by theWater Policy ReviewBoard.

(B) No further appropriations ofwater except for domestic or livestock
uses shall bemade or granted by any state agency for thewaters ofOchoco
Creek and its tributaries.
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(b) Applications for the use of thewaters of the Deschutes - Lower Crooked
RiverBasin shall not be acceptedby any stateagency for any other use and the
granting of applications for such usesis declared to beprejudicial to the public
interestand the granting ofapplications for such other uses would becontrary to the
integrated and coordinatedprogram for the use and control of thewaterresources of
the state.

(c) Structures or works for the utilization of the water in accordancewith the
aforementionedclassifications are also declared to beprejudicial to the public
interestunless planned, constructed and operated in conformitywith theapplicable
provisions ofORS 536.310 and any such structures or works arefurther declared
to beprejudicial to thepublic interestwhich do notgiveproper cognizance to the
multiple-purpose concept.

(2) WaterQuality

Rights to use water for industrial ormining purposes granted by any stateagency shall be
issued only on condition thatany effluents orreturn flows from such uses shall not
interferewith otherbeneficial uses ofwater.

Note: TheUpperDeschutes River, Midddle Deschutes River, LowerDeschutes River,
Upper CrookedRiverand Lower CrookedRiverBasins aredelineated on StateWater
ResourcesBoard Map, File 5.7014, available fromtheWaterResources Department.

Lower Main Stem Deschutes River

690-505-006

(1) Classifications

(a} Themaximumbeneficial useof thatportion of themain stemof the
Deschutes River from its confluencewith theColumbiaRiver to and including river
mile 100.0 is for recreation, fish and wildlife purposes and no appropriations of
water in this area shall bepermitted except fordomestic, livestock, irrigation of
lawnor noncommercialgarden not to exceed one-halfacre inarea, recreation, fish
and wildlife uses.

(b) Themaximumeconomic developmentof the state and the attainment of the
highestand bestuse of thewaters of thelower main stemDeschutes River from
rivermile 100.0 to rivermile 120.0 and the attainment of an integrated and balanced
program for the benefit of the state as awhole'will be achieved through utilization
of the aforementioned waters for domestic, livestock, irrigation of lawnor
noncommerical garden notto exceed one-halfacre in area, hydroelectric power,
fish, wildlife, and recreation purposes and theafore- mentionedwaters of themain
stem Deschutes River are hereby so classified.

6



(c) The maximwn economic development of this state and the attainmentof the
highest and best use of the waters of the lower main stem Crooked River from its
confluence with the Deschutes River to river mile 6.5 and the waters of themain
stem of the lower Metolius River from its confluence with the Deschutes River to
river mile 13.0 will be attained through utilization of such waters for domestic,
livestock, irrigation oflawn or noncommercial garden not to exceed one-half acre in
area, hydroelectric power, fish, wildlife, and recreation purposes and the
aforementioned waters oft.he lower main stem, Crooked River, and lower main
stem, Metolius River, are hereby so classified.

(d) Applications for the use of such water shall not be accepted by any state
agency for any other purpose and applications for such other purposes are declared
to be prejudicial to the public interest and the granting of applications for such other
useswould be contrary to the integrated, coordinated program for the use and
control of the water resources of the state.

(e) Structures or works for the utilization of thewaters in accordance with the
aforementioned classifications are also declared to beprejudicial to the public
interest unlessplanned, constructed, and operated in confonnity with the applicable
provisions of ORS 536.310 and any such structures or works are further declared
to beprejudicial to the public interest which do not giveproper cognizance to the
multiple-purpose concept

(2) Power Development

Water rights acquired for structures or works for the utilization of thewaters for
hydroelectric purposes shall be subordinate to all present and future upstream beneficial
uses of water except for hydroelectric power.

Note: The main stem of the Deschutes River from its confluence with the Columbia River
to river mile 120.0 is shown in USGSWater Supply Paper 344; the main stem of the
Crooked River from its confluence with theDeschutes River to river mile 6.5 is shown on
USGS Plans and Profiles, 1926; and the main stem of the Metolius River from its
confluence with the Deschutes River to river mile 13.0 is shown in USGSWater Supply
Paper 344.

7



Table 1
Deschutes Basin

Minimum Perennial Streamflows
(cfs}

Priority
Oct Nov Dec Jan Feb Mar Apr Mv .June July Aug Sept Date

Deschutes River - to be maintained from Wickiup. 300 300 300 300 300 300 300 300 300 300 300 300 11-3-83
Reservoir to the confluence of the Little Deschutes
River
Deschutes River - to be maintained from Little 400 400 400 400 400 400 400 400 400 400 400 400 11-3-83
Deschutes River to the confluence of Spring River
Deschutes River - to be maintained from SpringRiver 660 660 660 660 660 660 660 660 660 660 660 660 11-3-83
toNorth Canal Dam at Bend

•
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TO:

FROM:

Water Rights Section

Groundwater/Hydrology Sectionh.it
Reviewer's Name

SUBJECT: Application G- 137 I I ·

GROUNDWATER/SURFACE WATER CONSIDERATIONS
1. PER THE Basin rules, one or more of the proposed POA's is/is not within

__ feet/ · e of a surface water source ( ) and taps a groundwater source
hydraulically connected to the surface water.

2. BASED UPON 0AR 690-09 currently in effect, I have determined that the proposed groundwater use
a.will, or have the potential for substantial interference with the nearest
b.will not surface water source, namely fo!a ad ;or
c.Xwill ifproperly conditioned, adequately protect the surface water from interference:

i._kThe permit should contain condition #s)_ '/I ;
ii.The permit should contain special condition(s) as indicated in "Remarks" below;
iii.The permit should be conditioned as indicated in item 4 below; or

d. will, with well reconstruction, adequately protect the surface from substantial interference.

GROUNDWATER AVAILABILITY CONSIDERATIONS
3. BASED UPON available data, I have determined that groundwater for the proposed use

a.will, or likely be available in the amounts requested without injury to prior rights
b.will not and/or within the capacity of the resource; or
c._will if properly conditioned, avoid injury to existing rights or to the groundwater resource:

i._X_The permit should contain condition #(s)AH ;
ii.The permit should contain special condition(s) as indicated in "Remarks" below;
iii.The permit should be conditioned as indicated in item 4 below; or

4. a.THE PERMIT should allow groundwater production from no deeper thanft. below
land surface;

b.The permit should allow groundwater production from no shallower thanft. below
land surface;

C.The permit should allow groundwater production only from the
groundwater reservoir between approximatelyft. andft. below land surface;

d._Well reconstruction is necessary to accomplish one or more of the above conditions.
e.One or more POA's commingle 2 or more sources of water. The applicant must select one

source of water per POA and specify the proportion of water to be produced from each
source.

REMARKS: _

(Well Construction Considerations on Reverse Side)



WELL CONSTRUCTION (Ifmore than one well doesn't meet standards, attach an additional sheet)

5. THEWELL which is the point of appropriation for this application does not meet current well
construction standardsbased upon:
a.__review of the well log;
b.field inspection by'
c.__report of CWRE
d.other: (specify)

6. THEWELL construction deficiency:
a.__constitutes a health threat under Division 200 rules;
b.__commingles water from more than one groundwater reservoir;
c.permits the loss of artesian head;
d.__permits the de-watering of one or more groundwater reservoirs;
e.__other: (specify)

7. THE WELL construction deficiency is described as follows: _

8. THEWELL a.__was, or constructed according to the standards in effect at the time of
b.__was not original construction or most recent modification.
c.__I don't know if it met standards at the time of construction.

RECOMMENDATION:

A.__I recommend including the following condition in the permit:
"No water may be appropriated under terms of this permit until the well(s) has been repaired
to conform to current well construction standards and proof of such repair is filed with the
Enforcement Section of the Water Resources Department."

B.__I recommend withholding issuance of the permit until evidence of well reconstruction is filed
with the Enforcement Section of the Water Resources Department.

C.__REFER this review to Enforcement Section for concurrence.

THIS SECTION TO BE COMPLETED BY ENFORCEMENT PERSONNEL

I concur in G/H's recommendation A or B above relating to conditioning or withholding the permit
199._.

(Signature)

I do not concur in G/H's recommendation A or B above relating to conditioning or withholding the
permit for the following reasons:. _

199_.
(Signature)
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}·
Water Resources Department

MEMO

TO Application G- 137//
FROM

SUBJECT Scenic Waterway Finding

At this time the Department lacks a preponderance of evidence that the proposed use
of ground water will measurably reduce the surface water flows necessary to maintain
the free-flowing character of a scenic waterway in quantities necessary for recreation,
fish and wildlife.

INCLUDE THE FOLLOWING CONDITION IN ANY PERMIT ORCERTIFICATE
ISSUED:

This use may be regulated if analysis of data available after the permit or certificate is
issued discloses that the appropriation will measurably reduce the surface water flows
necessary to maintain the free-flowing character of a scenic waterway in quantities
necessary for recreation, fish and wildlife in effect as of the priority date of the right or
as those quantities may be subsequently reduced.



J0N 1 01994
NATER RESOURCE.S DEPT.

SALEM, OREGON

7aNo. c37u
; \ '7.., ±lo,

Executive Summary:

Newberry Geothermal Pilot Project
Draft Environmental Impact Statement

CE Exploration Company ofPortland, Oregon has
submitted a proposal to build and operate a 33-megawatt
geothermalpowerplant in the Deschutes National Forest

in Central Oregon. This is the draft version of the
environmental analysis of the proposed project,

prepared by the U.S. Forest Service, the U.S. Bureau of
Land Management, and Bonneville PowerAdministration.

,.' ,i
. '·.3

BPA
BonnevillePower Administration U.S. Bureau

of Land Management



United States
Department of
Agriculture

Forest
Service

Deschutes
National
Forest

1645 Highway 20 East
Bend, OR 97701

Reply to: 1900

Date: January 18, 1994

Enclosed for your information and review, is an Executive Summary of the Draft
Environmental Impact Statement (Draft EIS) for the Proposed Newberry Geothermal
Pilot Project. This document is an abbreviated version of the full text of the
Draft EIS, and provides a brief overview of the proposed project and the
environmental analysis. The Draft EIS describes in much greater detail the
proposed project, affected environment, alternatives, and environmental effects
of each of the alternatives. If after reviewing the Executive Summary, you
would like to receive a copy of the Draft EIS, please contact the Fort Rock
Ranger District at at (503) 383-4703 or 388-5664.

Now is the time to comment on the project and the environmental analysis. The
45-day comment period begins January 29, 1994, and ends March 14, 1994. We will
evaluate and consider all written comments that are submitted during this
period. To be most helpful, your comments should be as specific as possible,
and reference pages or sections of the document, if appropriate.

The agencies have identified a preferred alternative at this time, based on the
environmental analysis and information provided in this draft document. Your
comments will be considered and used as we prepare the Final Environmental
Impact Statement, which will be the basis for ultimately deciding which
alternative to approve.

"Open houses" will be held in central Oregon during the comment period to offer
you the opportunity to stop in and ask questions about the project and take a
look at displays. The dates and times for these will be publicized locally, or
you may call the Fort Rock Ranger District for more information. Written
comments will be accepted during the open houses, or can be submitted any time
prior to the close of the comment period.

On behalf of the Bureau of Land Management, Bonneville Power Administration, and
the Forest Service, I thank you for your interest and involvement in this
project.

Sincerely,

Caring for the Land and Serving People
FS.6200.-284/88)
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DRAFT ENVIRONMENTAL IMPACT STATEMENT

FOR
PROPOSED NEWBERRY GEOTHERMAL PILOT PROJECT

Deschutes National Forest
Deschutes County, Oregon

January 1994

Lead Agency: USDA Forest Service
Responsible Official:
Sally Collins
Deschutes Forest Service
1645 Highway 20 East
Bend, OR 97701
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Bonneville Power Administration, Portland, Oregon
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ForMore Information, Contact:
Alice Doremus, SpecialProjects
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Bend, OR 97701
(503) 383-4703 or 388-5664

•

Abstract

CEE Exploration Company ofPortland, Oregon proposes to build and operate a geothermal
pilot project and supporting facilities capable of generating 33 megawatts of electric power
in the Deschutes National Forest in central Oregon. The facilities would include a power
plant, access roads, exploration and production wells, a power transmission line, and a
switchyard. The project would consist of four distinct phases: exploration, development,
utilization, and decommissioning. The project would be located on the west flank of
Newberry Volcano on Federal geothermal leases.

This Draft Environmental Impact Statement analyzes three alternatives for this proposed
geothermal pilot project. Each alternative responds differently to the issues and concerns
identified in the EIS process.

Alternative A is the proposal submitted by CEE. It includes a single power plant site, 14 well
pads for drilling exploration and development wells, a transmission line, access roads and
steam pipelines to bring the steam to the power plant.

Alternative B was developed to respond to the issues and provide siting flexibility to make
the most efficient use of the geothermal resources while minimizing environmental effects.
Many components are similar to those in Alternative A. Major differences are that it
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proposes different siting locations, a different transmission line route and design, and
additional mitigation measures. Alternative B is the agencies' Preferred Alternative.

Alternative C is the No Action Alternative.

Reviewers should providetheForest Service with their comments during the review period of theDraft Environmenlal Impact StatcmenL This will enable
theForest Service to analyzeand respond to thecomments at onetimeand to use information acquired in thepreparation of theFinal Environmental Impact
Statement, thus avoiding undue delay in the decisionmaking process. Reviewers have an obligation to structure their participation in the National
Environmental Policy Act process so that it is meaningful and alerts theagency to thereviewers' position and contentions. Vermont Yankee Nuclear Power
Corp. v. NRDC, 435 U.S. 5 19, 553 (1978). Environmental objections thatcould have been raisedat the draft stage may bewaived if not raised until after
completion of theFinal Environmental Impact StatemenL City ofAngoon v. Hodel (9h Circuit, 1986) and Wisconsin Heritages, Inc. v. Harris. 490 F.
Supp. 1334, 1338 (E.D. Wis. 1980). Comments on theDraft Environmental Impact Statement should bespecificand should address the adequacy of the
statement and the merits of thealternatives discussed (40 CFR 1503.3)

Please send written comments to:

Newberry Geothermal Pilot Project
(Fort Rock Ranger District USFS)
1230 NE 3rd Street, Suite A-262
Bend, OR 97701

The comment period ends March 14, 1994.
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EXECUTIVE SUMMARY

This document is a summary of the Draft Environmental Impact Statement for the Proposed
Newberry Geothermal Pilot Project, and contains an abbreviated description of the full
analysis.

Location and General Description

CE Exploration Co., (CEE) of Portland, Oregon, has submitted a proposal to the U.S. Forest
Service and the Bureau of Land Management (BLM) for geothermal exploration,
development, utilization, and decommissioning as part of Bonneville Power Administration's
(BPA) Geothermal Pilot Program. The proposed project includes construction and operation
of a geothermal power plant, 14 well pads, pipelines, access roads, and a transmission line.
The power plant would generate 33 MW of electric energy, and would be located on the west
flank of Newberry Volcano, within the Deschutes National Forest in central Oregon. The
proposed project would be located on Federal geothermal leases designated as suitable for
geothermal development outside the Newberry National Volcanic Monument (NNVM).
Figures S-1 and S-2 show a vicinity map and project area map of the proposed geothermal
pilot project.

CEE, a subsidiary of California Energy Company, Inc. of Omaha, Nebraska, has entered into
an agreement with Eugene Water & Electric Board and BPA to sell the electrical power
produced from the project. Under this agreement, EWEB would purchase 10 MW of power
and BPA would purchase 20 MW of power.

Purpose and Need

The need for the Federal action is to decide whether to enable the development of the
proposal for a geothermal power project at Newberry Volcano. This project would indicate
the availability of geothermal power to help meet the region's future energy needs. The U.S.
Forest Service, BLM, and BPA are cooperating agencies for the analysis and Environmental
Impact Statement under the National Environmental Policy Act (NEPA). The agencies will
determine whether the project, or alternatives to the project, should be permitted to proceed.
Agency decisions will be documented in Records ofDecision (ROD) for the final EIS. Ifan
action alternative is chosen, additional mitigation measures, conditions, and stipulations may
be included as part of the decision. Any subsequent actions taken by the agencies to
implement the decision must be consistent with the RODs.

91C0006M\DEIS\MASTEREXECSUM.003 01/14/94 S-]

I



Because the proposed project would occur on National Forest lands subject to the legislation
that established theNNVM (PL 101-522, November 5, 1990), the agencies agree that theU.S.
Forest Service is the lead agency for the analysis and EIS, and that BLM and BPA are
cooperating agencies. Each agency has its own specific purposes for involvement.

As lead agency as well as the agency responsible for surface management, the U.S. Forest
Service's purpose is to decide whether to approve the proposed project and take action on
subsequent approvals and authorizations for surface disturbing activities. BLM is the Federal
agency responsible for management and administration of Federal geothermal leases and
subsurface activities, pursuant to the Geothermal Steam Act of 1970. BLM's purpose is to
decide whether to approve the proposed project and take action on subsequent approvals and
authorizations for surface and subsurface activities. BPA is the Federal agency responsible
for purchasing, developing, marketing, and transmitting electrical power to utility, industrial,
and other customers in the Pacific Northwest, pursuant to the Bonneville Project Act of 1937
and the Northwest Power Planning and Conservation Act of 1980. To fulfill its statutory
purposes and test the availability ofgeothermal energy to provide a reliable, economical, and
environmentally acceptable alternative energy source to help meet the region's power needs,
BPA will decide whether to take actions to purchase and transmit power from the power
plant, if it is decided that the project will proceed.

The objective ofthe Newberry Geothermal PilotProject is to demonstrate whether geothermal
energy is a feasible alternative source of electricity in the Pacific Northwest to help meet
growing regional power demands and needs. Newberry Volcano was proposed because its
geothermal resource potential has been recognized in the past, and because the potential for
geothermal development has been addressed in the 1990 Deschutes National Forest Land
Management Plan, and in the NNVM legislation. This project is consistent with both
documents.

Issues Summary

The issues addressed in the environmental analysis came from a variety of sources. A
scoping process was used to identify concerns and environmental issues to be addressed in
the EIS. Comments were gathered from citizens, government agencies, and public interest
groups. Additionally; issues were raised by agency personnel and technical specialists
involved with the analysis. Issues were categorized into the following topics:

Geology and Soils
Water Resources
Geothermal Resources
Climate and Air Quality
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Vegetation
Wildlife
Cultural Resources
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Visual Resources
Noise
Land Use
Recreation

Human Health and Safety
Economic and Social Characteristics
Cumulative Effects

Some of the issues were considered to be "key issues" and were used to generate the
alternatives. For example, alternatives include different power plant, road or transmission line
locations to respond to concerns about impacts on visual quality. Other issues were addressed
through mitigation, monitoring or in another manner in the EIS. For example, visual impacts
ofthe power plant and pipelines might bemitigated by constructing them ofmaterials colored
to blend in with the background. Issues that can be addressed by monitoring include
monitoring ofair quality at the plant site and at other locations to insure that pollution is not
a problem. Some issues raised were not within the scope of this EIS, and could not be
analyzed in this document.

Alternatives at a Glance

Three alternatives are analyzed in the EIS, including the "no action" alternative. The
following description summarizes key elements of the alternatives.

The project area for proposed facilities, other than the transmission line, includes Federal
geothermal lease areas which are bisected by Paulina Creek. The portion of the lease area
which lies south of Paulina Creek would be for exploration purposes only, and would not
have any pipelines or roads constructed to connect them with the power plant and other
facilities located on the lease areas north of Paulina Creek.

The project in either Alternative Aor Alternative B would include construction and operation
of a power plant, wells, and supporting facilities, and would consist of four distinct phases.
The first phase, "exploration," includes construction of new access roads, upgrading existing
roads, and drilling and testing different types of wells on a total of 14 well pads, each up to
2.4 hectares (6 acres) in size. All drilling and surface activity would occur from within the
"surface occupancy" (SO) lease areas. Drilling would be directional or slanted, to access
drilling targets which lie deep below the adjacent "no surface occupancy" (NSO) lease areas.

Once evaluation of the exploration wells is complete, the "development" phase would begin,
if the drilling program is successful and finds a developable geothermal resource. This phase
consists of construction of the power plant, pipelines to transmit steam from the well pads to
the power plant, access roads, a transmission line and switchyard, as well as continuing
development of production wells and well pads. Siting of facilities would make use of
existing roads where possible. No facilities would cross Paulina Creek.
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The power plant would generate 33 MW of electrical power using "flash" technology with
a condensing steam turbine, and a wet cooling tower. With flashtechnology, electrical power
is generated by using steam separated from the hot underground geothermal water to run a
turbine. After the water has been used in the power plant and cooled in the cooling tower
it will be injected into the geothermal reservoir at locations which will help recharge the
underground resource but not interfere with production or use of the reservoir. Figure S-3
illustrates this process in a simplified flow diagram.

The project would include construction of approximately 12.9 km (8 miles) of a 115-kV
transmission line from the power plant westward to an existing transmission line west of
Highway 97. Construction ofa new switchyard, located on BLM lands west ofHighway 97,
would also be included in the project.

The day-to-day operation ofthe power plant, well field, and other facilities is the "utilization"
phase. This also includes appropriate disposal methods for solidwaste, noncondensable gases,
and excess geothermal fluids.

The "decommissioning" phase would occur an the end of the commercial life of the facility,
which is expected to be approximately fifty years or more. During this phase, structures and
equipmentwould be dismantled and removed, wells would be plugged and abandoned, and
the environment would be returned to acceptable conditions.

All activities throughout the life of this project will require approval and authorizations and
must comply with all applicable laws, regulations, and the Federal Geothermal Resources
Operational Orders. Additionally, a number of mitigation and monitoring elements are
included in both Alternative A and Alternative B.

An artist's conception of the power plant is shown in Figure S-4. Table S-1 summarizes the
features ofAlternatives A and B.
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TABLE S-1
Features of.the Proposed Action Alternatives1

Project Element

WELL PADS

'Pad size

Temperature gradient
hole/core hole

Production/
exploration size

WELLS
2Temperature gradient

Exploration

Production

'Injection

'Testing

NEW ACCESS ROADS

Alternative A

18.3 x 30.5 meters (60 x 100 feet)

Up to 121.9 x 182.9 meters
(400 x 600 feet) per pad or up to
about 34 hectares (84 acres) total

3,785,000 liters (1 million gallons)

4 temperature gradient wells

Up to 28 exploration wells' at
14 locations

Initially 8 to 10' (plus additional wells
over the life of the project)

3 to 5

Up to 90 days per well

Alternative B

18.3 x 30.5 meters (60 x 100 feet)

121.9 x 182.9 meters (400 x 600 feet)
per pad within a 16.2-hectare (40-acre)
siting area; up to about 34 hectares
(84 acres) total

3,785,000 liters (I million gallons)

4 temperature gradient wells

Up to 28 exploration' wells at 14 of
20 locations

Initially 8 to 10' (plus additional wells
over the life ofthe project)

3to 5

Up to 90 days per well

Access to power plant and 18.3 meters x 3.3 kilometers
production well pads (60 feet x 2.05) miles =
(excludes I.9 kilometers 6 hectares (14.9 acres)
(l.2 miles) of existing Road
9735)

PIPELINES

18.3 meters x 3.3 kilometers
(60 feet x 2.05 miles) =
6 hectares (14.9 acres)

Production and injection
pipeline corridors

POWER PLANT SITE
Siting location

36.6 meters x 6.1 kilometers
(120 feet x 3.8 miles) =
22.37 hectares (55.3 acres)

7.5 hectares (18.5 acres)
One possible location

36.6 meters x 6.1 kilometers
(120 feet x 3.8 miles) =
22.37 hectares (55.3 acres)

7.5 hectares (18.5 acres) site within one
of three 12.1-hectare (30-acre) siting
areas
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TABLE S-1
Features of the Proposed Action Alternatives' (Continued)

Project Element

POWER PLANT DESIGN

AlternativeA AlternativeB

Cooling towers

Water use

7-cell wet cooling towers 7-cell wet cooling towers

Local groundwater (up to 3.08 million m' Local groundwater (up to 3.08 million
[2,500 acre-feet]) and produced m' [2,500 acre-feet]) and produced
geothermal fluid (approximately I million geothermal fluid (approximately I
m' [800 acre-feet]) million m' [800 acre-feet))

'H.S removal

TRANSMISSION LINE

Route

Poles

'voltage

Disturbance

ROW clearing

'Laydown/construction
areas

Liquid redox, iron catalyst or hydrogen
peroxide

North and adjacent to Road 9735

Wood pole, H-frame

115 kV

30.5 meters x 13 km
(100 feet x 8.2 miles) =
40.8 hectares (101 acres)

30.5-meter (100-foot) width cleared

Existing log landings

Liquid redox, iron catalyst or hydrogen
peroxide

South ofRoad 9735

Single wood pole with underbuild

115 kV

22.8 meters x 13 km
(75 feet x 8.2 miles)
(with additional 50 feet x 8.2 miles
feathered)

22.9 meter (75 foot) width cleared
7.6 meters (25 foot) width feathered on

both sides

Existing log landings

2
Alternative C- No Action: None of these features would be built.
Features that are the same in both alternatives.
Some ofthese wells would be converted to production wells.
Some of these wells would be converted from exploration wells to production wells.

91C0006M\DEIS\MASTEREXECSUM.003 01/14194 S-6



Alternative A

A map showing the proposed locations of the facilities can be seen in Figure S-5. Key
features of Alternative A, as submitted by CEE, include:

• Access roads to the well pads, power plant, pipeline, and transmission line
e A network of steam pipelines constructed above-ground to connectwells to the

power plant
0 14 well pad sites, each approximately 2.4 hectares (6 acres) in size, at specific

locations
Geothermal power plant at a specific location, on an approximately 7.3 hectare
(18-acre) site
13.2-km (8.2-mile) transmission line located along the north side of Road
9735, with a corridor cleared to a width of 30.5 meters (100 feet) and using
an H-frame wood pole design

Alternative B

This has been identified by the cooperating agencies as the preferred alternative.

The size, number, and general type of facilities (power plant, wells, well pads, pipelines,
access roads, and transmission line), as well as their operation, as proposed in Alternative B
are comparable to those described in Alternative A. Alternative B differs in that it includes
different siting locations of some components and additional mitigation measures to address
issues raised during the scoping and analysis processes. This alternative provides more
flexibility in siting to make the most efficient use of the geothermal resource while
minimizing environmental effects. Figure S-6 shows the proposed locations of the facilities
for Alternative B. The major differences included in Alternative B are:

• There are 20 potential well pad siting areas, of which only 14 could be
approved for well pad development. Each potential well pad would be located
within its corresponding siting area, which range from 8 to 16 hectares (20 to
40 acres) in size.

• There are 3 potential power plant locations, only I of which would be
approved. Each potential plant site is located within a 12-hectare (30-acre)
siting area.

• The transmission line route from the power plant would be located south of
the Alternative A route, and would be an average of 122 to 152 meters (400
to 500 feet) south ofRoad 9735. The cleared corridor would be 23 hectares
(75 feet) wide, and have a feathered edge of an additional 7.6 meters (25 feet)
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on each side. Additionally, the transmission line would use a single-pole
structure with a lower-voltage underbuild.

Alternative C

Alternative C is the "no action" alternative. Under Alternative C, no facilities would be
developed and this geothermal proposal would not be implemented.

AFFECTED ENVIRONMENT

The Newberry Volcano is a broad, gently-sloping, shield-like, forested landform that rises
approximately 1,100 meters (3,600 feet) above the surrounding terrain. The proposed
Newberry Geothermal Pilot Project is located on the west flank ofNewberry Volcano, on
Deschutes National Forest land, adjacent to (but not within) the NNVM. The proposed
project facilities would be located on undeveloped Federal land used mainly for timber
production. Elevation ranges from 1,280 meters (4,200 feet) on the western end of the
project area, just west ofHighway 97 where the proposed transmission line would connect
to an existingMidstate Electric transmission line, to 2,133 meters (7,000 feet) at the northeast
portion of the lease area. The northeast portion ofthe surface occupancy (SO) lease area is
currently roadless.

Principal access is provided to the project area by U.S. Highway 97, which runs north/south,
and then by County Road 21 or Forest Road 9735. Refer to Figure S-2.

The range of nearly 914meters (3,000 feet) in elevation and 9.6 km (6 miles) between the
eastern and western ends of the project area accounts for differences in weather, vegetation,
and wildlife. Soils and rocks in the project area and vicinity are derived from volcanic
materials and are generally verypermeable. Most rain and snowmelt percolates directly into
the ground. There are no surface drainages, permanentwaters, or wetlands within the project
area. Paulina Creek, a perennial stream eligible for Wild and Scenic River status, flows
between (but is not included in) the northern and southern portions of the SO lease areas
(Figure S-2). The SO lease area is thought to be located above a fresh groundwater aquifer
separated from and underlain by a deep hydrothermal system which this proposedpilot project
has been designed to utilize. The exact boundaries and distribution of the underground
geothermal resources are not known; however, exploration and information at Newberry
indicate that a considerable resource may exist below the surface.

Air quality in the project vicinity is affected by wind-blown dust, pollen, and fires but is in
attainment ofstate and Federal air quality standards. The climate is typical of the semi-arid
high desert environment east ofthe Cascades. Precipitation comes mostly during the winter
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and summerstend to bewarm and dry. The western end of the project area is lower, warmer,
and drier than the eastern end which is comparatively higher, colder, and wetter. This
difference is reflected in the vegetation. The western end of the project area is mostly
ponderosa pine and lodgepolepine -forest, and the eastern and higher elevation end within the
SO lease area is lodgepole pine-dominated, with the highest elevation areas of the NSO lease
area dominated by lodgepole pine, fir, hemlock, and western white pine. Prolonged drought
and beetle infestation have combined with a history of fire suppression to create stands of
mature lodgepole pine with abundant standing and downwoody material. Much of the timber
in the project area has been or will be harvested in the next few years. Wildlife species
composition and populations are typical of those found in the pine forests of the High Lava
Plains Province of central Oregon. No threatened or endangered species ofplants or animals
are known to exist within the project area.

The project area is visible from the top of Paulina Peak as well as other sites, including La
Pine, Highway 97, and Bend. The vegetation and terrain reduce the visibility or screen some
parts of the project area from these viewpoints. Ambient noise levels are relatively low.
Recreational use of the project area is low but increasing nearby within the NNVM. Traffic
in the project area is currently low.

There are a relatively small number ofprehistoric and historic cultural resources sites within
the project area; most are either scattered obsidian flakes left from tool-making or artifacts
related to the historic logging railroad grade within the area. Aside from wildfires, there are
no existing hazards to human health and safety in the project area. There are few existing
residences located at the extreme western end of the project area, but none of these will be
the site of any proposed project facilities.

ENVIRONMENTAL EFFECTS OF EACH ALTERNATIVE

Potential environmental effects of each alternative were analyzed by resource type (i.e.,
geology and soils, vegetation, wildlife, etc.), and are briefly described in this section. A
comparison of effects ofAlternatives A and B are summarized in Table S-2.

Effects Common to Alternatives A and B

Grading and soil disturbance would be necessary for the construction of facilities in
Alternative A or B. There are no known geologic features or mineral resources (other than
the geothermal resources) that could be affected by the proposal. The facilities would be
analyzed and properly designed so that any potential impact from seismic activity would be
low.
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To avoid adverse impacts towater quality from wastewater produced during drilling or power
plant production, the wastewater would be routed to a sump before disposal by injection into
the geothermal reservoir. The same would be done for storm water after oil is removed, so
that an increase in runoffis not anticipated. Some groundwater would be withdrawn for use
during the project.

Over time, a small percentage of fluid loss is expected to occur from the geothermal
reservoir. Effects on the hot springs in Newberry Caldera are expected to be long-delayed
and slight, if they occur at all, and would likely not be distinguishable from natural
fluctuations.

Air pollution control measures would be built into the project to reduce potential air quality
impacts. However, it is expected that hydrogen sulfide may be smelled in the area at times,
and that a steam cloud will be visible at times. Visual impact of the facility itself would be
minimized through effective site planning. The facilities could be partially visible from a few
local high points, such as Paulina Peak and the Rim Trail.

In general, noise levels from the proposed complex ofpower producing equipment would be
expected to be low at all receptor locations and also at a distance of 0.5 mile (0.8 km) and
is expected to be in compliance with both Federal and state regulations. Impacts on people
and wildlife from noise are anticipated to be minor.

The proposed project would bring industrial development to an area of Forest Service land
currently used for forestry, fuelwood gathering, and dispersed recreation. It would bring
access roads and facilities to a portion of the North Paulina Roadless Area. This land use,
however, would be consistentwith existing land use plans and policies. Changes to recreation
would also be consistent with designations assigned to the area.

Local community traffic is expectedto increase only slightly, with the largest amountto occur
during the construction phase. New road construction and upgrading ofexisting roads would
occur.

During project design, an attempt would be made to locate facilities in previously disturbed
areas. Some lodgepole pine-dominated communities that are common in this region will be
impacted as some vegetation will be removed. This removal would also constitute a minor
loss ofwildlife habitat. No threatened or endangered plants or animals are known to occur
in the projectarea and no adverse effects on such species are expected.

Activities associated with transmission lines have the potential to impact existing cultural
resources. Careful placement would avoid impacts on significant sites.
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Probabilities of accidents and fires have been calculated during a 50-year project life. The
presence of personnel in the area on a 24-hour basis would be a benefit in reporting and
extinguishing fires that may start in the project area or on adjacent National Forest lands.

Likely socioeconomic impacts include a small increase in jobs (about 25 permanent), and a
slight impact on local schools. In addition, Deschutes County will receive about $1 million
in property taxes and about $250,000 in federal royalties.

Environmental Effects of Alternative C

Under Alternative C, the effects associated with construction and operation of the proposed
project would not occur, and the viability of the geothermal resource atNewberry would not
be tested with this project. However, other proposals in the future could be submitted and
considered.

Areas of Controversy

No evidence has emerged during the preparation of this Draft EIS to suggest that the
proposed action is particularly controversial. All issues raised have been addressed in this
analysis.

Issues to be Resolved

No unresolved environmental issues pertaining to the proposed action have been identified.
The findings and data collection during the exploration stagewill shape plans for construction
and utilization more specifically and would verify or modify assumptions about the
geothermal resource used for this analysis. If it is found that assumptions about the resources,
types of facilities needed, or environmental effects differ significantly from information used
in this analysis, the project or elements of the project will be re-evaluated.

Other Considerations

BPA's Resource Programs EIS showed that geothermal resources are believed to have a high
potential for being a cost-effective and renewable energy source. The Newberry Geothermal
Pilot Project includes features that would minimize impacts to natural resources. The
proposal would have some short-term impacts during construction, but would be unlikely to
damage the long-term productivity of the environment.

Project construction would require commitment of building materials. Materials that could
be reused or recycled would be salvaged during the decommissioning stage. Construction and
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TABLE S-2
Comparison of Effects of Action Alternatives (Continued)

Discipline

Visual
Resources

Noise

Land Use

Recreation

Type and Magnitude of
Alternative A Impacts

Except for the power plant steam plume
and well venting, facilities will not be
visible from any key observation point
(KOP), except for Paulina Peak and the
Rim Trail. Plume will draw visual
attention from Paulina Peak and Rim
Trail. From more distant KOPs, plume
will be visually subordinate to
surrounding landscape and not generally
noticed.

Well pads located south of Paulina Creek
would be partially visible from Road 21.

Transmission line would be visible in
clearcuts along Road 9735 and briefly
from Highway 97. Night glow of power
plant would be visible from Paulina Peak
and its access road; dim night glow may
be visible from more distant KOPs.

Impacts from slightly elevated noise
levels and occasional sounds associated
with drilling.

Reduction of North Paulina Roadless
Area by 6 percent.

Removal of 131.8 hectares (325.7 acres)
from the timber base in the Project Area.

Changes to recreation experience to
hunting and snowmobiling would be
consistent with the Roaded Modified or
Semi-Primitive Motorized (winter only)
ROS designations assigned to the Project
Area. Recreation experience could be
affected at times when elements of the
proposed project would be (infrequently)
seen, heard, and/or smelled.

Type and Magnitude of
Alternative B Impacts

Steam plume, well venting, pads south of
Road 21 effects similar. Power Plant Site
2 is slightly more visible from Paulina
Peak (KOP 3) due to lack of visual
screening in logged areas; this site is 0.8
km farther from the KOP, which
compensates some for lack of screening.
Power Plant Site 3 is less visible from
Paulina Peak than Plant Sites l or 2.

The six additional well pads would have
visual impacts similar to the 14 in
Alternative A.

Transmission line corridor will not be as
visible from Forest Road 9735, reducing
potential impacts to a road corridor that
may receive increased use in the future.
Night glow would be less than
Alternative A.

Lower power plant noise at potential noise
receptors owing to more distant location of
Plant Sites 2 and 3. Other differences
imperceptible.

Same as A, except that Plant Site 3 would
also be in roadless area.

Removal of a slightly greater or lesser area
than Alternative A from the timber base
depending on plant site and well pad
selection.

Same as A, except that Plant Site 3 would
intrude into the currently roadless area.
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TABLE S-2
Comparison of Effects of Action Alternatives (Continued)

Discipline

Traffic and
Transportation

Vegetation

Type and Magnitude of
Alternative A Impacts

Rebuild main entrance to project area by
following Forest Road 9735 to Spur 500,
connecting Spur 500 to Spur 600 along
proposed transmission line corridor;
requiring 1.6 km (l mi) of new road
along transmission line, extensive
rebuilding of Spur 600; widening of Spur
500; new roads for well pads, access road
along entire length of transmission line
provided by Forest Road 9735.

Removal of 7.5 hectares (18.5 acres) of
lodgepole pine regeneration habitat at
Plant Site 1.

For gathering system, removal of22.7
hectares (56 acres) of vegetation,
including 4.4 hectares (10.9 acres) of
lodgepole-mixed conifer, 2 hectares (4.8
acres) of lodgepole/clearcut, I6.1 hectares
(39.8 acres) of lodgepole, and 0.13
hectares (0.34 acres) ofmixed conifer.

For access roads, loss of lodgepole­
dominated areas with portions ofopen
ponderosa pine and mixed conifer
habitats.

Type and Magnitude of
Alternative B Impacts

During development, Spur Roads 500 and
600 would be resurfaced and become main
access road to Plant Sites l and 2
requiring 1.6 km (1 mile) ofnew road
along the transmission line and rebuilding
of Spur 600. Plant Site 3 would require
about 3 km (2 miles) of new road
construction along exploration roads.
Additional length ofroad may be required
ifmore distant well pads are chosen.
Separate transmission corridor from Forest
Road 9735 would be constructed, possibly
needing additional access from Road 9735
at intervals along eastern portion of line
via short spurs across existing logging
units.

Plant Site I is same as Alternative A.
Removal of7.5 hectares (18.5 acres) of
lodgepole pine and lodgepole pine
regeneration habitat for Plant Site 2.
Removal of 7.5 hectares (18.5 acres) of
lodgepole pine for Plant Site 3.

For access roads, removal of potentially
slightly more vegetated area for access to
the transmission line corridor if existing
roads are not present.
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TABLE S-2
Comparison of Effects of Action Alternatives (Continued)

Discipline
Type and Magnitude of
Alternative A Impacts

For the transmission line area, removal of
40.8 hectares (l 18.l acres) of vegetation,
including 13.8 hectares (34 acres) of
mixed conifer habitat, 1.2 hectare (3
acres) of lodgepole pine, 20 hectares
(49.5 acres) of open ponderosa pine, 0.8
hectare (2 acres) ofponderosa pine
seedlings 3.8 hectares (9.5 acres of
lodgepole pine regeneration, and 1.2
hectare (3 acres) ofmixed conifer partial
cut habitat.

For well pads, removal of 34 hectares
(84 acres) ofhabitat, including 3.7
hectares (9.2 acres) of lodgepole/mixed
conifer, l.4 hectares (3.5 acres) of
lodgepole/clearcut, 24.6 hectares (60.8
acres) of lodgepole, 0.2 hectare (0.4 acre)
ofmixed conifer, and 4.1 hectares (10.1
acres) of clearcut.

Minimal effects ofair pollutants on
vegetation.

Type and Magnitude of
Alternative B Impacts

For transmission line, removal of 28
hectares (69.5 acres) of vegetation,
including 1.2 hectare (3 acres) of
lodgepole pine seedling regeneration, 0.2
hectare (0.5 acre) of lodgepole pine, 8.1
hectares (20 acres) ofmixed conifer, 13.7
hectares (34 acres) ofopen ponderosa
pine, 3.2 hectares (8 acres) of lodgepole
pine regeneration and l.6 hectare (4 acres)
ofmixed conifer partial cut habitats.
Partial removal (feathering) would include
approximately 0.45 hectare (I.I acre) of
lodgepole pine seedling regeneration, 0.08
hectare (0.2 acre) of lodgepole pine, 2.5
hectares (6 acres) ofmixed conifer, 4.7
hectares (11.8) acres of open ponderosa,
I.I hectare (2.8 acres) of lodgepole pine
regeneration and 0.53 hectare (1.3 acres)
ofmixed conifer partial cut habitats.

Removal at well pads could be of different
vegetation composition, depending on pad
sites chosen. Some shrub and mixed
conifer habitat could be avoided.

Same as A.

Better avoidance ofsensitive areas and
mixed conifer vegetation through project
design and siting flexibility.

91C0006MDEISMASTEREXEC'SUM.003 01/1494 S-16



TABLE S-2
Comparison of Effects of Action Alternatives (Continued)

Discipline

Wildlife

Cultural
Resources

Human Health
and Safety

Type and Magnitude of
Alternative A Impacts

Total 131.8 hectares (325.7 acres) of
direct habitat loss or modification due to
facility placement. (Well pads, plant,
and roads equal habitat loss.
Transmission line and pipeline equal
habitat modification.)

Known resources can be avoided.

Probability of accidents during transport
of hazardous materials during exploration
estimated at 0.238 percent.

During utilization over SO-year project
life, approximately 5 accidents during
transportation of hazardous materials
estimated.

Probability ofproject personnel-caused
fires over 50-year life of project
conservatively estimated at 8; this would
be offset by benefits ofpersonnel present
24 hours a day to spot, report, and assist
in extinguishing fires.

Type and Magnitude of
Alternative B Impacts

Habitat losses and modification similar to
A; but more or less could occur in mixed
conifer type under this alternative,
depending on well pads chosen.

Impacts from development ofwell pad O­
14 could result in an additional loss of up
to 2.4 hectares (I acre) of deer/elk high
use area, not including access road.
Clearing width of transmission line is 7.6
meters (25 feet) narrower than
Alternative A.

Loss of approximately 7.5 hectares (18.5
acres) potentially suitable habitat for
black-backed woodpecker (MIS) at Plant
Sites 2 and 3.

Same as A.

Same as A, except slightly less potential
for public EMF exposure along western
end of transmission line.
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TABLE S-2
Comparison of Effects of Action Alternatives (Continued)

Discipline

Economic and
Social
Characteristics

Type and Magnitude of
Alternative A Impacts

Peak population increase of447 persons
during height of construction, and 50
persons during utilization. Construction
jobs at peak would be 227 (60 local
hires), during utilization 25 permanent
jobs (12 local hires) would be created.
Up to 60 additional students would be in
Bend/La Pine School District during peak
of construction. Royalties
(approximately $240,000) and property
taxes (approximately $1.2 million) would
be raised.

Type and Magnitude of
Alternative B Impacts

Sarne as A.
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utesNational Forest,Oregon

ArtistConception of the Power PlantSite and
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Alternative B, Newberry Geothermal Pilot Project
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In the project area, frost action is limited and confined to the growth of need.le ice in the upper few
inches of bare soil. During thaw, the collapse of the needle ice enhances surface soil creep and
does not present a risk to either structures or sumps.

The geothermal resource at NewberryVolcano appears to be the only significant mineral resource
in the project area. There are no known commercial deposits of precious, strategic, or base metals
in the project region. However, cinders and lava continue to be quarried from the flanks of
Newberry Volcano for use as road construction material.

Two studies have been performed to characterize the hydrology in the vicinity of Newberry
Volcano. The first study begun in 1991 by the USGS at the request of BPA, BLM, and the
U.S. Forest Service- collected hydrologic, water-quality, and meteorologic data at approximately
21 sites (sampling points were added and dropped as the study progressed). The purpose of the
study was to provide baseline data for identifying and assessing impacts of geothermal
development. The study was limited to data collection, which is ongoing, with only limited
interpretation of the data. Data collected will be published in aUSGS open-file report in mid-1994
(Crumrine and Morgan 1994). The monitoring program is summarized below.

A second study was done by Dames & Moore of Portland, Oregon, in 1993. This study collected
and interpreted available hydrogeologic data for the Newberry area, but generated no new data. A
Hydrology Baseline Report was prepared, which included:

3-13

Mineral Resources

Studies Performed

3.2.4.

3.3.1.

3.3. WATER RESOURCES

The study area for this section is defined as an area 64 km (40 miles) wide (east/west) by 80 km
(50 miles) long (north/south), and it includes portions of Deschutes, Crook, Lake, and Klamath
Counties.

In 1991, the USGS began a baseline hydrologic and water-quality data collection program for
BPA, BLM, and the U.S. Forest Service in order to help identify and assess the potential impacts
of proposed geothermal development (Morgan 1991a, 1991 b, and 1992). Types of data collected
include· groundwater levels, lake levels, streamflow, water quality, and meteorological
measurements. Data were collected from June 1991 through September 1993. Ifdevelopment were
to be approved, long-term monitoring would continue in order to detect physical and chemical
changes in the hydrologic system in Newberry Caldera that could be caused by exploration,
development, or utilization of geothermal resources.

The following description is primarily based on a recent report written by Dames& Moore (1994).
The 1994 Dames & Moore report includes a review of all published water resources and water
quality data. A primary source was the STORET data management system administered by EPA
and the Oregon Department ofEnvironmental Quality (DEQ). Data obtained by a number of state
and Federal agencies are stored in the STORET system. The agencies includeDEQ, EPA, Oregon
Department of Water Resources (WRD), U.S. Forest Service, USGS, and the U.S. Bureau of
Reclamation. STORET has data on Paulina Creek, Little Deschutes River, Deschutes River,
Tumalo Creek, Paulina Lake, East Lake, Wickiup Reservoir, and water wells in the following
areas: Newberry Crater, LaPine subbasin, Deschutes River watershed, and Tumalo Creek
watershed.

Published data contained in past USGS hydrologic studies of Newberry Caldera were also
reviewed (Ingebritsen 1986; Phillips 1968; Sammel 1983; Sammel 1988). The USGS Newberry
Caldera data includes information on PaulinaLake, East Lake, caldera groundwater, Paulina Lake
thermal springs, East Lake thermal springs, caldera geothermal steam, and Paulina Creek.

•
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3.3.3.

•

•

•
•

A compilation of existing data

Collation of pertinent publicly available data interpretations

Results of field review and ground truthing of existing data

Identification ofkey environmental issues

Regional Hydrology

I
I
I
E
I

The project vicinity falls within two major watersheds, the Deschutes Basin and the Fort Rock
Basin Figure 3.3-2). A watershed is generally defined as the area which receives surface runoff
from snow and rain and drains to a particular watercourse. The Deschutes River and a major
tributary, the Little Deschutes River, drain the Deschutes Basin and flow to the Columbia River,
225 km (140 miles) to the north. Therefore, the Little Deschutes River is within the Deschutes
River watershed, and the Deschutes River is within the Columbia River watershed. There are no
major surface streams and no surface outlet in the Fort Rock Basin. The Fort Rock Basin is a
closed watershed.

Soils and rocks in both the Deschutes and Fon Rock basins are very permeable, and most rain or
snowmelt percolates directly into the ground. Groundwater in the upper Deschutes Basin, south of
Bend, moves primarily northward within permeable volcanic rocks and unconsolidated silt, sand,
and gravel deposited during the past 2 million years. It is estimated that about 135 million cubic
meters (1.1 million acre-feet) of water recharges the upper Deschutes Basin groundwater basin
annually, coming primarily from the eastern slope of the Cascade Range (King 1991). The
Deschutes Formation north of Bend is the principal aquifer in the Deschutes Basin, although
groundwater also occurs in other smaller geologic units. These units are being evaluated in a
current USGS study. Groundwater flow in the region is generally toward the north.

• Tables and maps ofreviewed geological and hydrological information

• Data analysis and interpretation, including both existing and potential for interaction
between the cold groundwater and geothermal systems resulting from geothermal
development, and the potential impact of interaction on environmental issues

3.3.2. Geological Survey Hydrologic Monitoring Program

After performing a literature search and other preliminary investigations, the USGS initially
selected 17 monitoring sites. These were later expanded to 21 sites, listed in Table 3.3-1. These
sites include: (1) 12 wells, (2) two piezometers in hoc springs areas, (3) lake gauges on East and
PaulinaLakes, (4) water-quality vertical profiles and water-quality sampling sites on the lakes, (5)
a streamflow data site on Paulina Creek, and (6) a streamflow measurement and sampling site on
Paulina Creek 13 km (8 miles) downstream from the lake. The locations ofmonitoring sites within
Newberry Caldera are shown in Figure 3.3-1.

Data collection was based on the "Guidelines for Acquiring Environmental Baseline Data on
Federal Geothermal Leases" and USGS recommendations. Over 50 water quality parameters were
measured, including water temperature, pH, specific conductance, dissolved oxygen, common
anions and cations, nutrients, trace elements, radio-chemicals, and isotopes. These parameters are
listed in Table 3.3-1. Meteorological data were also collected, including wind velocity, air
temperature, humidity, solar radiation, and precipitation.

If the proposed geothermal project were to be approved, hydrologic monitoring would continue.

3-14
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Table 3.3-1 Newberry Hydrologic Monitoring Sites
and Sampling Program - 1994

it

••a
a

••

Monitoring
Site Name Location Cbemlstry3

Monitoring Frequency'

Stage/ Temperaturel
Water Conductance Cllmate2
Level

CR@Si@RlIlalIaIlalZaZalazaeZaza.nNena.Taff.sta.et@faecal#fl#ate±sea2at2.#pea2a2at%
East Lake Hot Spring (P-4) 21S/13E-29cdd2 S S S

$##t2""f"tell"#@aaearns#hearserenasaaassess
CinderHill CG No. 7 21S/13E-29aac SM,I SM,I
Geo-Newbery 21S/13E-29dcal A SM,I SM,I
Hot Springs CG No. 1 21S/13E-32abb A SM,I A
East LakeCGNo. 1 21S/13E-32bbb SM.I SM.I
Sandia 21S/13E-31cdb S C S
Little CraterCG No. 3 21S/12E-36baa S C S
Newberry Group Site CG 21S/12E-35dcb A SM,I A
Paulina Guard Station 21S/12e-34acc A SM,I A
Paulina LakeLodgeNo. 1 21S/12E-34acbl · A SM,I A
LaPine High School 22S/10E-10da B I B
ChinaHatGuard Sation 22S/14E-22bbc B I B

32,,,"""gas"5j"$@ttasf±aaaa.liaassalsa.aaanaaaetas%Ml$aIs.##$##±@#$#$@9$#%@±#@@2ti@#it?#f±@ft@ti#it±@ti###fie@t$#hkease.sasses#sf$22%##$#f%%$##%$%e%%%#%2i%2%%%$%3%f#4is8%%$%i#$#$#i$%%#$$%$#al$82$$2%2%»case$%3%%.3M%##%%###%#2%M%##2$#se#
Paulina Cr. nr outlet 21S/12E-34acb S C C

£tr@""teasel"i#hf#tataaarstrees±lasaaassasae.
PaulinaLake PL-11-30 S S

PL-11-60 S S
East Lake EL-08-30 S S

EL-O8-60 S S
100ere.a#Ee#et#33EE799223393#ff5%#$$%233#%#27222±$E29ME2%EE23399330%2322052702#09%2397233#%02255.7a
PaulinaLakeWeather Station 21S/12E-34acb

•
■
•

A
B
C
I
M
Q
SM
s

Annually
Biannually
Continuously
Intermittently
Monthly
Quarterly
Semimonthly
Semiannually

·chemical analyses include;
Temperature
Specific conductance
pH
Alkalinity
Dissolved oxygen
Chloride
Fluoride
Nitrite-Nitrate
Phosphorous
Sulfate
Ammonia
Calcium
Magnesium
Bariwn

3-15

Mercury
Iron
Manganese
Dissolved solids
Oxygen 18/16 ratio
Deuterium/hydrogen ratio
Lithium
Arsenic
Boron
Silica
Potassium
Sodium
Strontium
Zinc

'Explanation of frequency codes;

'Climate data includes;
Wind speed
Relativehumidity
Precipitation
Solar radiation
Temperature
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3.3.4. Hydrology of Newberry Volcano

Newberry Volcano caldera rim is located near the boundary of the Deschutes and Fort Rock
Basins. The northeast, northwest, and southwest sides of the volcano (and its caldera) slope
toward the Deschutes River. The southeast side of the volcano slopes toward the Fort Rock Basin.
About 90 cm (35 inches) of precipitation fall on the caldera annually, much of it in the form of
snow (Sammel 1983; Phillips 1968). This is considerably higher than precipitation amounts in
adjacent areas, roughly three times that falling at the City of Bend, located 40 km (25 miles) to the
northeast.

3.3.4.1.

3.3.4.2.

Surface Water

Groundwater

Newberry Volcano has three primary surface water features: East Lake, PaulinaLake, and Paulina
Creek, which drains Paulina Lake. Paulina Lake and East Lake lie within the caldera. Paulina
Creek drains into the Little Deschutes River and is the only surface water outlet for the caldera.
There are no other perennial surface streams on the Newberry Volcano, and no reported
intermittent streams.

East Lake is approximately 55 meters (180 feet) deep and covers approximately 4.1 square km
(1,000 acres). East Lake is 12 to 15 meters (40 or 50 feet) higher than Paulina Lake; groundwater
appears to flow fromEast Lake to Paulina Lake. There is no surface outlet for waters draining East
Lake. However, water levels remain relatively constant, varying by about 4.9 meters (16 feet),
suggesting that inflow (runoff) and outflow (evaporation/groundwater recharge) tend to balance
one another (Phillips 1968; Dames &Moore 1994).

The elevation of Paulina Lake's water surface is controlled by a dam at its outlet to Paulina Creek.
Paulina Lake levels have been manipulated since 1899. It has an area of 6.1 square km (1,500
acres) and is approximately 76.2 meters (250 feet) deep. Sammel (1983) estimated the lake outflow
(Paulina Creek discharge) to be about 16 million cubic meters (13,000 acre-feet) per year.

Average precipitation in the caldera totals about 39 million cubic meters (31,900 acre-feet) per year,
most of which infiltrates into the ground. Loss of water through evaporation from lakes, surface
water, and vegetation and average annual flow from the caldera through Paulina Creek is estimated
at 80 percent of total average precipitation. The total annual discharge ofPaulina Creek near LaPine
(from October 1991 to September 1992) was 11,744,100 cubic meters (9,520 acre-feet). Between
3,085,000 to 8,020,000 cubic meters (2,500 and 6,500 acre-feet) per year is estimated to percolate
into the regional groundwater reservoir from the caldera (Sammel 1983).

The quality ofwater in the two lakes appears to be fairly stable during the year. Both lakes contain
water with low concentrations of dissolved substances. East Lake waters have a total dissolved
solids content of about 200mg/I. Nutrient and chloride levels are very low in both lakes and heavy
metals concentrations are below the detection limit of USGS analytical tests. Both lakes exhibit
temperature stratification atmost of the periods and stations sampled. Dissolved oxygen content is
generally high, except near the lake bottom. (Crumrine and Morgan 1994).

Well and spring water quality in the caldera is quite variable, although water quality is generally
similar to that of the lakes. Some wells contain waters with a very low dissolved solids content,
less that 100mg/l. Others exhibit total dissolved solids contents of about 800mg/l, about twice the
highest level measured in Paulina Lake.

Groundwater flow in the shallow aquifer within the project vicinity generally conforms to the
surface watersheds. Dames &Moore estimated that 553,000,000 cubicmeters (448,000 acre-feet)
per year of water percolates into the ground on the flanks of Newberry Volcano and that half of it
flows into the upper Deschutes Basin. This represents about 20 percent of the estimated quantity of
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3.3.4.3. Hot Springs and Geothermal Fluids in Newberry Caldera

There are two distinct components of the hydrothermal system at Newberry Caldera: a shallow
hydrothermal system consisting of hot springs and a deep geothermal system consisting of
geothermal resources at higher temperatures and depths greater than 396 meters (1,300 feet) below
ground surface (Dames & Moore 1994). The high-temperature deeper fluids are described in
Section 3.4, Geothermal Resources.

The thermal springs within the caldera are located along Paulina Lake's northwest shore and East
Lake's southeast shore. The springs extend from the shoreline a short distance beneath the lake,
where their locations are marked by rising columns of CO bubbles. On land, cemented sand
deposits along Lake Paulina and altered volcanic rock alongEast Lake indicate that thermal activity
once occurred at higher elevations. The springs are considered to be fumeroles (gas vents) covered
by the lakes (Mariner and others 1980). The presence of only steam in the bottom of the deep test
hole, Newberry 2, is consistent with this hypothesis. ·

The degree of direct connection between the shallow and deep hydrothermal systems is probably
slight. The Newberry 2 test hole encountered low permeability, hydrothermally altered rock at
depths below 213 meters (700 feet) and dense lava flows below 700 meters (2,300 feet )as shown
in Figure 3.2-4. Below approximately 700 meters (2,300 feet), the temperature curve in Newberry
2 becomes conductive or linear with depth (Figure 3.4-3), which indicates that most of the
permeability in the lower part of the hole has been lost. Additional supporting evidence comes from
a comparison of fluid chemistries.

water flowing through the basin. As noted above, 3,085,000 to 8,020,000 cubic meters (2,500 to
6,500 acre-feet) per year are estimated to recharge into the regional groundwater from the caldera
itself.

The movement of groundwater in the shallow aquifer system at Newberry Volcano is complex and
only partially understood. The volcano's flanks are underlain by complexly interbedded lava flows
and sediments. Most subhorizontal groundwater flow is probably along the rubble zones at the top
and bottom of each flow. Subvertical flow probably occurs between rubble zones where the zones
overlap or are cut by fractures. Temperature measurements in boreholes on the west flank indicate
that isothermal conditions exist above depths of 600 meters (2,000 feet). These conditions are
interpreted to indicate the maximum depth of fresh water circulation in the shallow aquifers. The
lower boundary of the aquifer system is believed to represent a major decrease in permeability
(Blackwell, 1993) as shown in Figure 3.2-4. Groundwater flow within the caldera is complex and
poorly understood. Precipitation inflitrating the permeable soils percolates to a shallow water table
at depths of 6 to 15 meters (20 to 50 feet) below ground surface, which probably slopes inward
toward the lakes. Under the influence of the water table, shallow groundwater flows laterally
toward the lakes into which it discharges. The surface of East Lake is about 13.7 meters (45 feet)
higher than that ofLake Paulina, and groundwater must flow westward from East Lake to Lake
Paulina and then outward through the breach in the caldera wall through which Paulina Creek
flows (Dames &Moore, 1994).

Deeper groundwater flow within the caldera is controlled by the subvertical ring· fractures and
subhorizontal rock layers as shown in Figure 3.2-4. As noted by Macleod and Sammel in 1982,
vertical permeability in the caldera fill and in the collapsed caldera block is low, and any vertical
connection would be limited to faults, ring fractures, and brecciated intrusion contacts. Horizontal
flow would be limited to permeable zones (rubble zones) with good hydrological connections to
water-bearing fractures. These water-bearing zones are likely to be perched above the regional
water table. In the deep Newberry 2 test hole, cold water perched aquifers were encountered at
depths of 273 meters (896 feet) and 541 meters (1,776 feet), and warm water aquifers were
encountered at depths of 341 meters (1,120 feet) and 439 meters (1,440 feet) (Fig. 3.4-3). Below
739 meters (2,425 feet), few permeable zones were encountered.
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There are no stream flows, except for Paulina Creek, and no standing surface waters (e.g., ponds,
lakes) along the western flanks of the Newberry Volcano. Because of permeable soils, virtually all
snow or rain runoff percolates into the ground before reaching the creek. Fresh groundwater in the
project area flows west toward the LittleDeschutes River.

Surface water resources for Deschutes County, including Paulina Creek,are fully "appropriated,"
and the Oregon Water Resources Department (WRD) no longer grants new surface water rights.
Concern has been raised by the WRD that groundwater resources may become depleted with
continued population growth and associated development. A comprehensive groundwater
resources study for the county and surrounding areas is being undertaken by the USGS and the
WRD.

Water users within the upper Deschutes Basin include the communities of Bend, LaPine, and
Sunriver; Avion Water Company; Roats Water Company; and users of private wells and golf
courses. The City of Bend already fully utilizes its surface water appropriations from theDeschutes
River and expects to develop one water well per year that would produce 3.8 million liters
(1 million gallons) per day to accommodate anticipated growth. Other water users rely exclusively
on groundwater wells. The closest wells to the project area, other than geothermal exploration
wells, are non-community, transient wells in the campgrounds 0.8 km (0.5 mile) to the east and in
the caldera, and domestic wells about 8 km (5 miles) to the west.

Hydrology of the Project Area

CurrentWaterUse

3.3.5.

3.3.5.1.

The chemistry of the fluids in the deep hydrothermal system is not known. However, it is assumed
that the chemistry of the fluids from the Medicine LakeHighlands in Northern California is similar,
because the two volcanos are similar in many other respects (Dames & Moore, 1994). Chemical
analyses indicate that certain constituents from the Medicine Lake geothermal fluids, such as
chloride, silicon dioxide, sodium, potassium, and lithium, occur at much higher concentrations
than in the shallow thermalwaters atNewberry Caldera. Of particular interest is the lack of sodium
chloride in the waters at Newberry Caldera; sodium chloride is a common element of geothermal
fluids. Newberry Caldera's thermal waters do have elevated concentrations of calcium carbonate
and sulfates compared to the Medicine Lake geothermal waters. These elevated concentrations
support the interpretation that the thermal waters are being heated by steam enriched with
carbonates and sulfate and do not represent deep geothermal fluids such as the Medicine Lake
geothermal fluids (Mariner 1980, Carothers 1987 and Dames & Moore 1994). In other words, the
shallow geothermal system in the caldera does not appear to be receiving large quantities of
groundwater from the deeper hydrothermal system. In this sense they are isolated from each other.

A review ofregional water quality data indicates that the cold water systems outside of the caldera
have no measurable interaction with the deep geothermal system at Newberry Volcano. Geothermal
fluids have distinct chemical properties. There is no evidence that regional groundwater quality has
been altered by contact with the deep geothermal system (Dames &Moore 1994).

3.4. GEOTHERMAL RESOURCES

3.4.1. Introduction

A geothermal resource can generally be defined as a geologic accumulation of thermal energy
potentially exploitable for human purposes (Anderson et al. 1988). Newberry Volcano exhibits
many characteristics common to productive geothermal reservoirs elsewhere in the world.
However, it is important to understand the following points in relation to this section:

·
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created to properly develop the geothermal resource may outweigh the minor amount of increased
soil disturbance that may result.

The construction of the "cross country" transmission line during the development phase would
minimize the length of the route but would require the building of a construction/service road for
much of the length. Disturbance to soils would be greater constructing the transmission line
proposed in Alternative B than that proposed in Alternative A.

4.2.6. Additional Mitigation Measures

No additional mitigation measures are suggested.

4.2.7. Effects of Alternative C (No Action)

The no-action alternative would avoid all the potential adverse impacts discussed in this section for
the proposed action and the alternative. There would be no opportunity to learn more about the
undergro ad geology of the Newberry area, which would have occur:d with exploratory drilling.

4.3. WATER RESOURCES

4.3.1.

4.3.2.

4.3.3.

4.3.3.1.

Impact Overview

Method of Analysis

Effects Common to Alternatives A and B

DrillingWaste

t

Geothermal resource use has the potential to affect water sources and water quality in a number of
ways. Typically, however, environmental protection features built into the projects greatly reduce
impacts. Potential sources of impacts are the disposal of drilling fluids, excess geothermal fluids,
process and cooling wastewaters, and stormwater runoff.

Data on existing water resources and their quality were compiled from the sources described in
Section 3.3. The capacity of the proposed geothermal facility to generate wastewater streams that
could affect water quality was examined. Similarly, the effect of the proposed project on surface
and groundwater hydrology was examined. Because wastewaters generated by the project are
proposed to be either evaporated or injected into the geothermal reservoir, no dispersion modeling
was undertaken. An exception was for the prediction of the effects of deposition of air pollutants
on water quality. The Climate and Air Quality analysis (Section 4.5 and Appendices F, J, and L)
describe expected project emissions and their dispersion.

Wastewaters produced during exploratory well drilling, including drilling fluids, cuttings and mud,
are proposed to be routed to a sump at each well pad. Each sump would consist of a clay-lined
open pond. The capacity of each sump would depend on the number of wells to be located at the
well pad and would vary between 2,838,750 and 3,785,000 liters (750,000 to 1,000,000 gallons).
Fluids produced during well testing, maintenance, and start-up would also be routed to the sump.
The sumps would be sized to accommodate the expected volume of wastewater generated during
exploration, testing, and start-up. Wastewaters would be temporarily stored in the sumps and then
injected into the geothermal reservoir via the injection wells. As noted in Section 2.4.1.2, if
accumulated wastewater in a sump should begin to approach its capacity, then fluids would be
routed to another sump or drilling would be discontinued until the water level in the sump could be
lowered by injection. Should transportation of the mud slurry or wastewater off-site be necessary,
the appropriate permits would be sought from ODEQ.
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4.3.3.2. SurfaceRunoff

During exploration, development, and utilization, stormwater from the bermed equipment areas at
the well pads would be routed to the lined sumps. Stormwater accumulating in the sumpswould be
injected into the geothermal reservoir together with drilling and production wastewaters via
injection wells.

During all phases of work that involve construction or demolition, surface soils would be
disrupted. Major surface-disturbing construction would occur during exploration, development,
and decommissioning. Less extensive construction may occur during utilization, as facilities are
modified. During heavy rain, soil erosion would be accelerated in the disturbed areas. However,
increased erosion is likely to be limited to localized areas because of the permeable nature of soils at
the site. Runoff is unlikely to develop sufficient volume or velocity to carry construction-related silt
into a surface water body. Drainage patterns in the project area would carry runoff away from the
nearest surface water body, Paulina Creek. The on-site storage and disposal of mud slurry and
wastewater will comply with ODEQ rules for degradation of natural surface and groundwater
qual.' .y. A Water Pollution Control Facilities or National Pollutnt Discharge Elimination System
(NPDES) permit will be obtained, if necessary.

Where feasible, above-ground pipelines would be laid along existing roads and along other
previously disturbed routes to minimize surface disturbance. In addition, construction siteswould
be graded to avoid concentrating runoff and possibly causing soil erosion.

Runoff, infiltrating stormwater, or snow-melt water could become contaminated with construction
materials, if these materials were not stored and handled carefully. If fuel and/or solvents for
construction vehicles or heavy equipment were spilled, contaminants could percolate into the
ground; however, given site conditions, the quantities involved would not be sufficient to
substantially impair groundwater quality.

Soils at the well pad and power plant sites are very permeable.At present, much of the
precipitation that falls on the site is intercepted by vegetation and evapotranspires or percolates into
the soil. Runoff occurs only during heavy rainfall or periods of unusually rapid snow melt.
Development of the proposed project would alter the rates of stormwater runoff and infiltration at
the power plant and well pad sites. Vegetation would be cleared from the 10.6 hectare (18.5-acre)
power plant site and from up to 14 production and injection well pad sites. At each production well
pad site an area of 2 hectares (5 acres) would be cleared. Each finished production well pad would
have an area of about 1.4 hectares (3.4 acres). Temporary drainage during construction would be
designed to take advantage of the permeable soils.

At the power plant site, an area of about 7.5 hectares (13 acres) would be graded and fenced. Most
of the graded area site would be covered by impervious surfaces such as building roofs and
concrete and asphalt paving. Paved areas would be enclosed by curbs or berms. Stormwater runoff
from the paved equipment areas would be collected in storm drains and piped to an oil/water
separator. After oil is removed, thestormwater would be routed to the water storage pond. Roof
drains would direct rain water and snow melt to the local topography. The storm drainage system
would be designed to contain runoff from the 100-year return frequency storm. The on-site storage
and disposal of mud slurry and wastewater will comply with ODEQ rules for degradation of
natural surface and groundwater quality. AWater Pollution Control Facilities or National Pollutant
Discharge Elimination System (NPDES) permit will be obtained, if necessary. Drainage of the
cleared area outside the fence would be unchanged from the existing condition. No site runoff
would drain to Paulina Creek or Paulina Lake.

Under normal power plant operating conditions, stormwater runoff and infiltration into the ground
would be reduced from the predevelopment condition. There would be no increase in runoff­
related soil erosion. The reduction in infiltration, a maximum of 49,300 cubic meters (40 acre-feet)
per yearwould be negligible, relative to the estimated 276 million cubic meters (224,000 acre-feet)
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of groundwater recharge that occurs annually on the northern and western slopes of Newberry
Volcano.

All potentially contaminated stormwater would be contained and injected into the geothermal
reservoir under Alternatives A and B. Accordingly there would be no adverse effect on surface or
groundwaters. However, because the proposed project site meets the regulatory definition of an
industrial facility with an area of more than 2 hectares (5 acres) it may be necessary to obtain a
stormwater discharge permit under the Clean Water Act. The NPDES program is administered by
the Oregon Department ofEnvironmental Quality.

During exploration, development, utilization, and decommissioning, portable toilets would be
installed wherever construction crews are working. Sanitary wastes would be pumped from the
portable toilets and trucked offsite to an approved disposal point. There would be no adverse
effects on water quality.

Staff operating the geothermal power facility would produce sanitary waste. Sanitary waste would
be disposed to an engineered septic system. The septic system would consist of a septic tank and
leach field. The system would be sized to handle wastes from 12 people per 8-hour shift and
would be installed within the boundary fence. The system would have sufficient capacity to
accommodate short-term increases in wastewater flow, which would, for example, occur during
bus tours of the facility, without any loss of effectiveness. After treatment in the septic tank, liquid
fractions of the waste would percolate into the ground through the leach field. The septic tank
would be pumped out periodically and the sludge trucked away for disposal offsite.

SanitaryWaste

GroundwaterLevels

4.3.3.3.

4.3.3.4.
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During utilization, geothermal fluid (hot water mixed with steam)would be routed to high- and
low-pressure separators. Steam would be routed to the power plant. Hot water remaining after
steam separation would be routed to the injection pumps and injected directly into the geothermal
reservoir. Each well pad would be equipped with injection pumps, which would propel
wastewaters to injection wells at yet-to-be-determined locations. Three to five injection wells
would be used to inject geothermal fluids back into the geothermal reservoir at a depth of about
1,830 to 2,743 meters (6,000 to 9,000 fee). In accordance with Federal and state regulations, the
casings of the injection wells would be sealed so that no injected fluid could enter groundwater
bodies within 610 meters (2,000 feet) of the surface. Each well pad would also have a clay-lined
sump into which fluids would be directed during the time it takes to shut off the wells in an
emergency. If an emergency occurred and injection capacity were to be temporarily unavailable,
spent geothermal fluid from the production wells would be routed to the sumps. No wastewaters
would be disposed to either surface waters or shallow groundwaters; consequently, there would be
no effect on surface or groundwater quality. As previously described, plans for sumps and the
different disposal methods are subject to approval by the Oregon Department of Environmental
Quality and must meet Oregon's antidegradation of natural waters policy.

Geothermal utilization could affect groundwater levels in two ways. The extraction and injection of
geothermal fluids and the possible withdrawal of groundwater for the power plant cooling system
could both affect groundwater levels. The proposed geothermal production wells are expected to be
1,830 to 2,743 meters (6,000 to 9,000 feet) deep. The extracted geothermal fluids would be a
mixture of steam and hotwater. Approximately 9.46 million cubic meters (7,670 acre-feet) of brine
would be extracted annually. It is expected that 7.51 million cubic meters (6,068 acre-feet) of the
fluid extracted would be injected back into the geothermal reservoir. The reinjected fluids would be
derived from the low pressure separator and cooling tower blowdown. The remainder of the
produced fluid, approximately 1.9 million cubic meters (1,580 acre-feet) per year, would be lost to
the atmosphere by evaporation in the power plant cooling towers (Dames & Moore, 1994). This is
roughly equivalent to the amount of water used annually by 2,570 typical households.
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Stearn from the geothermal wells would be piped to the power plant where it would be used to
drive a turbine, which would, in turn, drive the electrical generator. Spent steam from the turbines
would be convened to water and then be used for cooling. The cooling system would consist of an
evaporative cooling tower and a condenser. Water would circulate continuously in the cooling
system. The cooling tower would be an approximately four-story- high structure resting on a
concrete basin. Fans mounted on the top of the tower would draw air upwards, through the
structure, while water trickles down through it. Cooled water would collect in the cooling tower
basin and be pumped through the condenser. In the condenser, spent steamwould pass over pipes
containing cool water. The steam would be condensed and its heat would be transferred to the
cooling water. The cooling water would then be recirculated to the top of the cooling tower.

Water must be added to the recirculating cooling system to replace that lost by evaporation.
Condensate, spent steam convened to water, would be used as the water supply for the power
plant cooling system. In order to prevent buildup of salts, some water would be drained from the
recirculating cooling system. This water, referred to as cooling tower blowdown, would be
discharged to the water storage pond. The water storage pond would be lined and would have a
capacity of 1.36 million liters (360,000 gallons). Accumulated water in the pond would be injected
into the geothermal reservoir.

Under cold weather conditions, it is expected that more condensate would be produced than would
be needed for cooling system make-up water. Any excess water would accumulate in the cooling
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Power Plant Cooling Water4.3.3.5.

The net loss of 1.9 million cubic meters (1,580 acre-feet) per year of fluid from the deep
geothermal reservoir could potentially affect caldera and regional groundwater levels. However, as
noted in Section 3.4, Geothermal Resources, the shallow geothermal system in the caldera does
not appear to be directly connected to the deep geothermal reservoir, so no effect on groundwater
levels in the caldera would be expected (Dames & Moore, 1994). Effects on the geothermal
reservoir are also addressed in the geothermal resources section.

The strata that the geothermal production and injection wells would penetrate are believed to lie at a
depth below the ground surface of 1,830 to 2,743 meters (6,000 to 9,000 feet); that is between an
elevation of approximately 304.8 meters (1,000 feet) above sea level and an elevation of 609.6
meters (2,000 feet) below sea level. Drinking water wells to the north and west of the proposed
project site obtain water from a variety of water-bearing deposits at elevations of about 915 to
1,220 meters (3,000 to 4,000 feet) above sea level. A zone of low-permeability volcanic deposits,
the John Day and Clarno Formations, lies between the shallow water-bearing deposits and the
geothermal reservoir. It appears unlikely that groundwater in the shallow water-bearing deposits is
directly connected to the geothermal reservoir. Thus, a small annual net loss of water from the
geothermal zone would not be likely to affect reg' nal groundwater levels.

The project proponent has filed a water rights application with the Oregon Department ofWater
Resources for 3.08 million cubic meters (2,500 acre-feet) per year of water to be obtained from
wells that draw from the relatively shallow aquifers that overlie the geothermal reservoir. Although
the power plant would be designed to produce most of its required operating water, the
supplementary water source would be used to supply cooling system make-up water and to
increase the amount of water returned to the geothermal reservoir through injection. Injection is
desirable because it would help to maintain the pressure in the reservoir and extend its useful life.
Withdrawal of 3.08 million cubic meters (2,500 acre-feet) per year at the proposed project site
would not be likely to substantially affect regional groundwater levels, because the withdrawal
would be small compared to total groundwater recharge of 276 million cubic meters (224,000 acre­
feet) per year on the western slope of Newberry Volcano. Some localdecline in groundwater levels
and flow patterns would be expected. Existing wells would not be affected, because they are either
several kilometers downstream of the site, or about 3 km (1.8 miles) upstream and isolated in the
caldera. All water withdrawal requirements would be subject to approval by the Oregon
Department ofWater Resources.
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tower basin and would be routed to the water storage pond. Thus, the only wastewaters produced
by the power plant would either be evaporated or injected into the geothermal reservoir.
Consequently, there would be no effects on surface or shallow groundwater quality from routine
discharge of wastewater.

The water storage pond would be equipped with two level-controlled pumps which would pump
water from the pond to the injection wells. In the unlikely event that pond and pumping capacity
were to be exceeded, the pond water would overflow, through an engineered overflow structure,
to the ground surface. Because the local soils are very permeable, it is unlikely that water
overflowing from the pond would proceed far before percolating into the ground. Water in storage
ponds would be primarily condensate and thus would be unpolluted or, at worst, would contain
small amounts of geothermal condensate constituents and the chemical additives used to control
algae growth in the cooling system. An overflow from the pond would only occur in the event of
an equipment failure. No significant adverse effect on groundwater quality would be expected from
pond overflows that last only a few hours or days. It is unlikely that overflows would continue for
more than a few hours before the equipment failure was corrected or flow halted.
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Air pollutants emitted during power plant operation and associated well development and testing
would be carried downwind of the site. Some of these pollutants would be deposited on the
ground where they could eventually contribute to water pollution. Modeling studies were
undertaken by SAIC (1993) and AGI (1994) to determine whether these emissions would have a
significant adverse effect on water quality in Paulina and East Lakes. SAIC compared predicted
concentrations of various substances present in the top 0.3 meter (1 foot) of lake water due to air
pollutant deposition with EPA's and DEQ's water quality criteria. Appendix F-5 contains
additional information on the modeling studies.

SAIC made a number of simplifying and conservative assumptions in order to model the potential
deposition of air pollutants in Paulina and East Lakes. These are that emissions would be similar to
those at other geothermal plants, that all metals and other elements were solubilized or in
suspension and transported to the lakes, and that in the lakes they were mixed with the upper 0.3
meters (1 foot) of water. These assumptions represent a worse case scenario, in that some portion
of each constituent is likely to remain in the soil or be deposited with sediment on the lake bed and
uniform mixing is likely to occur within the lakes.

The results of the SAIC modeling indicated that increased concentrations for all metals and other
elements, except for mercury, were significantly below federal drinking water standards and water
quality chronic criteria. Values for mercury were below drinking water standards but identical to
the water quality criteria. In a follow-up study by AGI Technologies, several lake mixing models
were utilized to investigate the effects of mixing on mercury, arsenic, and boron concentrations in
the lakes.

The more sophisticated AGI modeling (Appendix L) assumed the lakes were uniformly mixed
because they undergo seasonal overturn that extends to the lake beds, and East Lake discharged to
Paulina Lake through ground water, and Paulina Lake discharged through Paulina Creek. The
mixing models were run for 500 years to determine concentrations at the end of the anticipated 50­
year project life and at equilibrium. This more realistic modeling shows:

a. Mercury concentrations would be between 14 percent and 30 percent of the chronic
criteria at 50 years and less than 35 percent at equilibrium in 200 years.

b. Arsenic concentrations would be less than 0.00008 percent of the chronic criteria at
50 years and less than 0.0009 percent at equilibrium in 200 years. Even though
current baseline arsenic concentrations are above the 10-6 carcenogenic human risk
level, the incremental increases of arsenic concentrations after 50 years will be only

Air Pollutant Deposition4.3.3.6.
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0.0075-percent of the average baseline arsenic level in Paulina Lake and 0.0046-
percent of the average baseline arsenic level in East Lake.

Boron concentrations would be less than 0.03 percent of the mean boron
concentration in surface waters of the U.S. at 50 years and about 9 percent at
equilibrium in 200 years.

The effects of these increases on wildlife are addressed in Section 4.12.

Mercury concentrations in the lakes would be increased by less than 0.00000319 mg/1 over the
50-year project duration of the project. The fresh water chronic criteria for mercury is 0.000012
mg/1, which is nearly 4 times greater than the anticipated increase. The federal drinking water
standard for mercury is 0.002 mg/l, which is 627 times higher than the anticipated increase.
Should the mercury concentrations in the lakes be near the USGS detection level of 0.0001 mg/1,
the estimated mercury contribution represents about a 3 percent increase.

If the mercury concentrations in .he lakes exceed the chronic criteria value established in 0-egon,
then a new criteria would be established bv the State to account for the elevated natural levels in the
lakes. The lakes and Paulina Creek would then be labeled as water quality limited by the State of
Oregon, which would require additional protections to minimize any increased inputs to the aquatic
system.

The project requires a permit from DEQ for both air emissions and water emissions. Through this
pennitting process, the determination will be made by DEQ whether any additional mitigation
measures are needed to protect the aquatic environment.

Mitigation measures will be used to reduce mercury emissions from the operating power plant.
Mercury in gaseous form will be removed from the power plant emissions prior to release to the
atmosphere. Removal is a two-step process involving an activated carbon adsorption system and a
sulferox removal system. Together these systems operate at 98+ percent efficiency using one
carbon unit. Additional units can be added, raising this efficiency level if the mercury content of the
geothermal resource necessitate this additional mitigation measure. Mercury levels would be
monitored at the sulferox stack and at the cooling tower to document levels ofmercury emissions.

Arsenic concentrations in water samples collected by the US Geological Survey between October
1991 and September 1993 were around 0.015 mg/1 in Paulina Lake and Paulina Creek and 0.003
mg/l in East Lake (Crumrine and Morgan 1994). Federal drinking water standards maximum
contaminant level (MCL) for arsenic is 0.05 mg/1, and fresh water chronic criteria for arsenic is
0. I9 mg/1. The existing arsenic concentrations are below these standards. However, the 10-6
carcinogenic human risk criteria for arsenic has been published as 0.0000022 mg/1. Clearly the
existing arsenic levels in water samples, as determined by the USGS, are above this risk criteria.
To assess the potential impact of arsenic contributions from the proposed development on the
lakes, the anticipated arsenic contribution was uniformly mixed with lake waters in various models
to estimate the increased concentration over the 50 year project duration (Appendix L). At the end
of 50 years, the maximum increase in arsenic concentration is estimated to be 0.00000113 mg/1 for
PaulinaLake and 0.000000137 mg/1 for East Lake. As can be seen, these incremental increases are
insignificant over baseline values and will not adversely affect either the aquatic ecosystem or its
fisheries.

Boron concentrations in the lakes are between 0.85 and 1.00 mg/I (Crumrine and Morgan 1994).
No standards have been set for boron, but the average concentration in surface waters in the U.S.
is around 1.0 mg/1, and the maximum concentration is around 5.0 mg/1. The mixing models,
similar to those for mercury and arsenic, indicate that boron concentrations should increase by less
than 0.0000269 mg/l over the 50 year project life. This amount is so small that boron
concentrations in the lakes will remain below the national average. According to these data and
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calculations, boron contributions from the proposed development are unlikely to pose significant
impacts to either the aquatic ecosystem or its fisheries.

Decommissioning would involve removal of all equipment and structures from the site. The site
would be regraded and the original contours would be restored. Any wastewaters at the site would
be injected into the geothermal reservoir before decommissioning the injection wells. Disturbed
areas would be revegetated. Short-term adverse effects on water quality, similar to those described
for construction activities, could occur during decommissioning. The adverse effects would be
eliminated, or lessened, by adoption of proper construction procedures.

Hazardous materials are addressed in detail in Section 4.14. Various potentially hazardous
materials and chemicals would be used at the geothermal facility site. They include diesel fuel,
lubricating oils, chemicals to control scaling and corrosion in the injection system, and chemicals to
maintain water quality in the cooling system. All tanks containing these and any other hazardous
substances would be installed above ground and provided with secondary containment. Secondary
containment would consist of a curbed or bermed area around the tank, draining to a sump
equipped with a valve. The valve would normally be in a closed position. The secondary
containment would have a volume equal to 100 to 150 percent of the maximum spill volume. If a
tankwere to rupture, the spilled material would be confined within the secondary containment. It
could then be cleaned up or recovered. Precipitation falling within the secondary containment areas
would be retained in the sump and, if uncontaminated, discharged to the water storage pond. No
spilled material would '2ave the well pads or power plant site, and thus there wouV be no adverse
effects on water quality. An Emergency Contingency Plan would be established in the case of
accidental spills or discharges. All drilling fluids would be formulated from "non-toxic"
components and drilling effluents would be belowEPA-defined end-of-pipe toxicity limits.

Chemical and Hazardous Material Spills

Decommissioning

4.3.3.7.

4.3.3.8.

I
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4.3.4. Effects Specific to Alternative A

The effects of Alternative A are common to Alternatives A and B and are described above in
Section 4.3.3.

4.3.5. Effects Specific to Alternative B

4-12

Under the no-action Alternative C, the effects associated with construction and operation of the
proposed project would not occur.

Under Alternative B, the changes in water quality and hydrologic patterns could be more widely
distributed than under Alternative A, depending on the choices of sites for the power plant,
production wells, and other facilities. The additional mitigation measures incorporated into
Alternative B would reduce therisk ofwater pollution somewhat during construction.

I
I
i

Additional Mitigation Measures That Could Be Applied to
Alternatives A or B

Effects of Alternative C

4.3.6.

Mercury levels in air emissions could be monitored. In addition, analysis ofNewberry lakes fish
tissues for mercury could be periodically conducted. If high levels of mercury emissions are
found, additional mitigation measures, such as additional emission control systems or measures,
could be implemented. In the extremely unlikely event that private landowner drinking water
supplies are contaminated by geothermal development activities, compensation such as replacement
water supplies could be provided.

4.3.7.

"
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1645 Highway 20 East
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Reply to: 1950

Date: July 5, 1994

Dear Reader:

I appreciate your continued interest in the analysis and Environmental Impact
Statement (EIS) for the proposed Newberry Geothermal Pilot Project. We are
pleased to announce the release of the Final EIS and the Record of Decision
(ROD) for the Forest Service and Bureau of Land Management. The Bonneville
Power Administration will issue their ROD in thirty days.

We received valuable feedback and comments during the public comment and review
period for the Draft EIS. A total of 55 letters or responses were submitted by
the public during the comment period. From these the agencies extracted nearly
600 individual comments. No new issues were raised requiring consideration of a
new alternative or major changes in the document, however the public input was
very useful in the preparation of the Final EIS and in reaching a decision.
Some commentors suggested additional mitigation and monitoring measures, noted
factual errors in the document, or raised questions on items that were not
clearly explained. As a result, some comments led to additional modeling or
effects analysis, consideration of additional mitigation or monitoring needs,
and clarification of technical information. A Comment Report is available,
which includes all public comments received as well as the agencies' responses
to each of the comments. We hope you will find this Final EIS to be thorough
and easier to read and understand.

At this time we are releasing the following documents to the public:
Record of Decision (Forest Service and Bureau of Land Management)
Executive Summary of the Final EIS
Full Text of the Final EIS
Appendices to the Full Text
Comment Report

Additional copies of these documents may be obtained by contacting:
Newberry Geothermal Pilot Project

Fort Rock Ranger District
1230 NE Third Street, Suite A262

Bend, OR 97701
Phone: (503) 383-4703

On behalf of the Bureau of Land Management, Bonneville Power Administration, and
Forest Service, I thank you for your interest and involvement in this project.

Sincerely,

#
Forest Supervisor

Caring for the Land and Serving People
FS-6200-28b(4/88)
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FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR

PROPOSEDNEWBERRYGEOTHERMAL PILOT PROJECT

Deschutes National Forest
Deschutes County, Oregon

July 1994

Lead Agency;USDAForest Service
Responsible Official:
Sally Collins
Deschutes National Forest
1645 Highway 20 East
Bend, OR 97701

CooperatingAgencies
Bonneville Power Administration, Portland, Oregon

Responsible Official: RandallW. Hardy
Bureau ofLand Management, Prineville, Oregon

Responsible Official: James L. Hancock

ForMore Information, Contact:
Alice Doremus, Special Projects
Fort Rock Ranger District ·
1230 NEThird, Suite A262
Bend, OR 97701
(503) 383-4703 or 388-5664

Abstract
CEE Exploration Company ofPortland, Oregon proposes to build and operate a geothermal pilot
project and supporting facilities capable of generating 33 megawatts of electric power in the
Deschutes National Forest in central Oregon. The facilities would include a power plant, access
roads, exploration and production wells, a power transmission line, and a switchyard. The
project would consist of four distinct phases: exploration, development, utilization, and
decommissioning. The project would be located on the west flank of Newberry Volcano on
Federal geothermal leases.

This Environmental Impact Statement analyzes three alternatives for this proposed geothermal
pilot project. Each alternative responds differently to the issues and concerns identified in the
EIS process.

Alternative A is the proposal submitted by CEE. It includes a single power plant site, 14 well
pads for drilling exploration and development wells, a transmission line, access roads and steam
pipelines to bring the steamto the power plant.

Alternative B was developed to respond to the issues and provide siting flexibility to make the
most efficient use of the geothermal resources while minimizing environmental effects. Many
components are similar to those in AlternativeA. Major differences are that it proposes different
siting locations, a different transmission line route and design, and additional mitigation
measures. Alternative B is the agencies' PreferredAlternative.

Alternative C is the No Action Alternative.

Persons of any race, color, national origin, sex, age, religion, or with any handicapping condition are welcome to use and enjoy all facilities,
programs, and services ofthe USDA. Discrimination of any for is strictly against agency policy, and should be reported to the Secretary of
Agriculture, Washington, DC 20250.
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Application No. (J)- \ ) 7 \ l -----··---'--------------;so~ ur>
State of Oregon

WATER RESOURCES DEPARTMENT

Application for a Permit to Appropriate Gr

Applicant(s) CE Exploration Company
(Pleaseprinl or type . usedark ink)

MailingAddress: 34 NW First Avenue, Suite 302
Portland

City
Oregon

State
97209
Zip

(503)226-3636
Daytime Phone No.

I (We)make applicationfor apermit to appropriate thefollowing describedgroundwaters of the State of
Oregon:

1. THEDEVELOPMENT (number ofwells, tile lines, infiltration galleries, etc.): Six------
Ground Water Wells

Ifdevelopment is less thanonemilefromanatural stream, give thefallowing:
Distancefromdevelopment to stream: o. 9 to Paulina Creek

Elevationdifference between streambedanddevelopment: 0- 100 ft.

NOTE: Wells must be constructed according to standards set by the departmentfor the construction
andmaintenance ofwater wells. /fthe well is already constructed, please enclose a copy of the well
driller's log with this application, andskip toSection2 below.

Diameter ofwell: 8" Nominal Depth infeet: 800-----'--'-'--------- ---=-=c-=---------
Type andsize ofwell casing:6" slotted at production zone No. offeet.:_750
Estimateddepthto water: 700-----------
Type ofaccessport ormeasuring device: Air line & 4" valve with meter

Wells to be drilledby: Raley' s Drilling

Address: 1650 NE Lesley Place, Bend, OR 97701 6«,
Ifthe waterwell isflowing artesian, describeyour water control and conservationworks:

20o «Well is not expected to flow artesian. Well will contain a 11 stage ( l

submersible pump with a 4" discharge. 12 o

'I

2. TOTAL AMOUNT OF WATER to be applied to beneficial use: _
second, OR 1600 gallonsperminute. Ifwater is to be usedfrommo,
groundwater source, give the quantity ofwaterfrom each: _
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State of Oregon
WATER RESOURCES DEPARTMENT

Application for a Permit to Appropriate Gr

MA
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JUN 10 199
es Deptpar ResouG

,0rogo

Applicant(s) CE Exploration Company
( P le as e p ri n t o r type - use dar k in k )

Mailing Address: 34 NW First Avenue, Suite 302
Portland

City
Oregon

Stale
97209
Zip

(503)226-3636
Daytime Phone No.

I (We) make applicationfor apermit to appropriate thefollowing describedgroundwaters ofthe State of
Oregon:

1. THEDEVELOPMENT (number ofwells, tile lines, infiltration galleries, etc.): Six------
Ground Water Wells

Ifdevelopment is less than onemilefrom a natural stream, give thefollowing:
Distancefrom developmentto stream: 0.9 to Paulina Creek

Elevation difference between streambed and development: 0 - 100 ft .

NOTE: Wells mustbe constructed according to standards setby the departmentfor the construction
andmaintenance ofwater wells. If thewell is already constructed, please enclose a copy ofthe well
driller's log with this application, andskip to Section 2 below.

Diameter ofwell: 8" Nominal Depth infeet: 800-------------- -~""""---------
Type and size ofwell casing:6" slotted at production zone No. offeet: 750~~-----
Estimateddepth to water: 700-----------
Type ofaccessportor measuring device: Air line & 4" valve with meter

Wells to be drilled by: Raley' s Drilling

Address: 1650 NE Lesley Place, Bend, OR 97701

Ifthe water well isflowing artesian, describeyour water controland conservation works:----
Well is not expected to flow artesian. Well will contain a 11 stage Gould
submersible pump with a 4" discharge.

2. TOTAL AMOUNT OF WATER to be applied to beneficial use: -.-----.;.---cubicfeetper
second, OR 1600 gallonsper minute. Ifwater is to be usedfrom more than one
groundwater source, give the quantity ofwaterfrom each: _



3. INTENDED USE(s) OF WATER: geothermal power plant cooling tower, project
construction, dust control, drilling water for geothermal development and fire control.

See attached Draft EIS Summary.
Ifformore thanone use, give the quantity ofwaterfrom each sourcefor eachSC,

See attached list of uses

IfforDOMESTIC use, state the number of households to be supplied;N/A
IfforMUNICIPALOR QUASI-MUNICIPAL use, state the present population to be served,
andanestimate of thefuture requirements; (Listpopulationprojections, water needs, anticipatedareas
to beprovidedwater.)

N/A

IfforMINING use, state the nature (gold, silver, etc.) of the mines to be served;__N_/A _

Iffor IRRIGATION, or other landarea use, state the TOTAL number ofacres to be developed
under each use;

Irrigation
Other (describe)

N/A

',

4. DESCRIPTION OF WATER DELIVERY SYSTEM: Include dimensions and type of
construction ofdiversion works, length anddimensions ofsupply ditches orpipelines, size and type of
pump andmotor. Iffor irrigation, describe the type of system (i.e., flood, wheel line, hand line, drip,
other).

Six wells with 4" pipeline from each well to Project Area. Each well to

have a 6 CHC, 11 Stage Gould submersible pump, 60 HP, 460 volt, 200 gpm.

5. PROJECT SCHEDULE: (List month and year)
Proposeddate construction work will begin August 1994

Proposeddate constructionwork will be completed August 1996

Proposeddate water use will be completedAust197
NOTE: Amappreparedby aCertifiedWaterRight Examiner (CWRE) and a complete legal descrip­
tion ofthe subjectproperty are requiredunder ORS537.140 and OAR 690asapart ofyour
application. The legal descriptionmay be copiedfromyourdeed, title insurancepolicy, or landsales
contract.



6. a) In the event any deficiencies are noted involving the applicationmap enclosed herein, please return
themapwith instructionsfor correction to (check one):

x Applicant CWRE Other (Identify in REMARKS section)

b) In the event any deficiencies are noted involving the application, please return the application with
instructionsfor correction to (check one):

x Applicant __ CWRE Other (Identify in REMARKS section)

7. Are all lands involved (including theproposed diversion site, place ofuse, and accessfor conveying
the water) underyour ownership? No • Ifnot, list in the REMARKS section below, or on
an attached sheet, the names andmailing addresses ofthe legal owners ofallproperty involved in the
proposed development.

NOTE: Prior to receiving a certificate ofwater right, the permit holdermust submit to the Water
ResourcesDepartment the results ofapump testmeeting the department's standards. TheDirector will
require water level orpump test results every ten years thereafter.

REMARKS:ProjectislocatedonthefollowingFederalGeothermalLeases:
OR 45505

OR 45506

OR 11992

OR 47302

0R 47297

which have been issued by the Department of Interior Bureau of

Land Management. Leases are also within the Deschutes Unit Area,

a federal geothermal well field unit. See attached copy of the

Deschutes Unit Agreement.

NOTE: Thepermit, when issued, isfor the beneficial use ofwater without waste. By law, the land use
associated with this water use must be in compliance with statewide land-use goals and any local
acknowledged land-useplan. It ispossible the land useyou proposemay not be allowed if it is not in
keeping with the goals and acknowledgedplan. Your city or countyplanning agency can advise you about
the land-useplan in your area.

.±Li)±­
Signature ofApplicant

Signature ofCo-Applicant, if any Date



RECEIVED
JUN 1 € 1994

NATER RESOURCES DEPT
SALEM, OREGON'

3. Intended Uses of Water

1) Power Plant Cooling Tower(s) 1,300 gmp = 2,100 Acft/yr
&. Fire Control Pond

2)

3)

Well Drilling
2 Acft/well x 10 wells
per year

Road Construction &
Dust Control
100,000 gal/day for 5 months/yr

ANNUAL PEAK CONSUMPTION

200 gpm = 20 Acft/yr

50 Acft/yr

2,170 Acft

See enclosed Draft Environmental Impact Statement Executive Summary
for additional information.



MAY 2 3 1995
TO: The Oregon Water Resources Department

I certify that the information provided in applications
G-13710 and G-13711 is an accurate representation of the
proposed water use and is true and correct to the best of
my knowledge.

g).ad;ss
David W. McClain
Project Manger
CE Exploration Company
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STATE OF OREGON
WATER RESOURCES DEPARTMENT

WATER RIGHTS DIVISION

Before the Director of the Water Resources Department

In the matter of
Groundwater Application
G-13711 submitted by
CE EXPLORATION CO.

FINDINGS OF FACT

Water Use Request

FINAL
ORDER

1. CE EXPLORATION CO. requested use of 1,600 GPM, or 3.56 CUBIC FEET
PER SECOND (CFS), of water from 6 WELLS in the PAULINA CREEK BASIN, for
INDUSTRIAL USE AT A GEOTHERMAL POWER PLANT within the DESCHUTES BASIN.

2. The area of proposed use is in DESCHUTES County within SECTIONS 11,
14, 15, 21, 22, 28, T 21 S, R 12 E, AND SECTIONS 4, 9, T 22 S, R 12 E,
W.M.

3. The water delivery system is described by the applicant as follows:
SIX WELLS WITH 4" PIPELINE FROM EACH WELL TO PROJECT AREA. EACH WELL
TO HAVE A 6 CHC, 11 STAGE GOULD SUBMERSIBLE PUMP, 60 HP, 460 VOLT, 200
AT GPM.

4. The request was made in Application G-13711 which was received by
the Water Resources Department on JUNE 10, 1994.

Affected Waters

1. This proposed use of groundwater is above the Deschutes River, a
State Scenic Waterway.

2. There are no senior water rights from this point of appropriation.

Department Actions

1. The application was determined to be complete and not defective.

2. The Department determined, based upon OAR 690-09, that the proposed
groundwater use will, if properly conditioned, adequately protect the
surface water from interference.

3. At this time the Department is unable to find that there is a
preponderance of evidence that the proposed use of ground water will
measurably reduce the surface water flows necessary to maintain the
free-flowing character of a scenic waterway in quantities necessary for
recreation, fish and wildlife.

4. A Proposed Final Order for this application was completed and a copy
of that review was mailed to the applicant on September 26, 1995.
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1. In proceeding with evaluation of Application G-13711, the following
criteria were found to be relevant by the Department.

a. The Basin Program (OAR Chapter 690, Division 505}
b. The Revised Report Newberry Geothermal Project Hydrology
Baseline Study (May 4, 1994}
c.. USGS Open File Report # 94-122
d. Groundwater availability as determined by the Groundwater/
Hydrology staff (OAR Chapter 690, Division 9}
e. Effect of use on Deschutes River scenic Waterway as
determined by Groundwater/Hydrology staff
f. Pending, senior applications and existing water rights of
record
g. Comments received

CONCLUSIONS OF LAW

1. Based upon continued evaluation, the Department finds the
determinations of the Proposed Final Order remain valid.

2. Permit recording fees for the proposed use equals $250.00, being
$100. 00 for the first CFS and $50.00 for each additional CFS or
fraction thereof. Recording fees in the amount of $100.00 were paid on
May 30, 1995, leaving an unpaid balance of $150.00. Prior to issuance
of the attached draft permit, additional permit recording fees in the
amount of $150.00 are required.

3. The period of allowed use is YEAR ROUND.

4. The Department finds that no more than 3.56 CFS would be necessary
for the proposed use. The amount of water requested, 3. 56 CFS is
allowed for the proposed INDUSTRIAL USE.

5. A Land Use Information Form from local a government planning office
was not required for this application because the proposed wells and
places of use are all on Federal lands.

6. The proposed use would not conflict with existing water rights, and,
if exercised in accordance with law, rule, and the proposed conditions
would not result in injury to existing water users.

7. The proposed use complies with all other rules of the Commission.

8. Pursuant to ORS 390.835, the proposed use, as conditioned, will not
reduce streamflows needed to maintain the free-flowing character of the
Deschutes River Scenic Waterway in quantities necessary for recreation,
fish and wildlife uses.

9. Pursuant to Chapter 416, Oregon laws, 1995, enacted by the 68th
Oregon Legislative Assembly, and given the findings listed above, a
rebuttable presumption has been established that the use will not
impair or be detrimental to the public interest if exercised in the
manner described in the attached draft permit.
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10. No protests were timely filed in response to the Proposed Final
Order of September 26, 1995, and no significant issues or disputes are
known to the Department at this time.

11. Therefore, the proposed use, as conditioned, and described in the
attached draft permit, would not impair or be detrimental to the public
interest.

ORDER

IT IS HEREBY ORDERED that upon payment of outstanding permit recording
fees, Application G-13711 in the name of C E EXPLORATION CO. be
approved for industrial use as provided on the attached draft permit.

Dated November 30, 19952fee­arena 0. Fa4617
Director
Water Resources Department

NOTICE:
This Final Order is issued by the Department pursuant to Chapter 416,
Oregon laws, 1995, enacted by the 68th Oregon Legislative Assembly.

If this Final Order has modified the Department's prior findings or
conditions, the applicant may request a contested case hearing within
14 days from the date of this order.

Issues on which a contested case hearing may be requested and conducted
are limited to issues based on modifications to the Proposed Final
Order.

Requests for a contested case hearing must be made in proper form,
submitting the information required under Section 11(6), Chapter 416,
Oregon Laws, 1995.

Requests for a contested case hearing must be received by the Water
Resources Department in Salem, Oregon by 5:00 pm on December I, 1995.

Only the applicant and any persons who timely filed a protest may
appeal the provisions of this final order.



STATE OF OREGON

COUNTY OF

DRAFT PERMIT TO APPROPRIATE THE PUBLIC WATERS

THIS DRAFT PERMIT IS HEREBY ISSUED TO

CE EXPLORATION CO.
34 NW FIRST AVENUE, SUITE 302
PORTLAND, OREGON 97209

The specific limits for the use are listed below along with conditions
of use.

APPLICATION FILE NUMBER: G-13711

SOURCE OF WATER: 6 WELLS within the PAULINA CREEK basin

PURPOSE OR USE: INDUSTRIAL USE

QUANTITY: 3.56 CFS

PERIOD OF ALLOWED USE: YEAR ROUND

DATE OF PRIORITY: JUNE 10, 1994

POINT OF DIVERSION LOCATION:
NW 1/4 SE 1/4, SECTION 16, SE 1/4 NE 1/4, SECTION 20, SE 1/4 SE 1/4,
SECTION 21, SE 1/4 NW 1/4, SECTION 21, NE 1/4 NW 1/4, SECTION 28 , SE
1/4 NE 1/4, SECTION 29, T 21 S, R 12 E, W.M.; WELL #1 - 1980 FEET SOUTH
AND 1980 FEET EAST OF NW CORNER SECTION 21 WELL #2 - 4620 FEET SOUTH
AND 4620 FEET EAST OF NW CORNER SECTION 21 WELL #3 - 4620 FEET NORTH
AND 1980 FEET EAST OF SW CORNER SECTION 28 WELL #4 - 1980 FEET NORTH
AND 3300 FEET EAST OF SW CORNER SECTION 16 WELL #5 - 1980 FEET SOUTH
AND 660 FEET WEST OF NE CORNER SECTION 20 WELL #6 - 3300 FEET NORTH
AND 660 FEET WEST OF SE CORNER SECTION 29

THE PLACE OF USE IS LOCATED AS FOLLOWS:

SE 1/4 SW 1/4
SECTION 11

NE 1/4 NW 1/4
SW 1/4 NW 1/4

SECTION 14
NW 1/4 NE 1/4
SE 1/4 NE 1/4
NE 1/4 NW 1/4
NW 1/4 SW 1/4
SE 1/4 SW 1/4
NE 1/4 SE 1/4
NW 1/4 SE 1/4

SECTION 15

Application G-13711 Water Resources Department PERMIT DRAFT
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NE 1/4 NE 1/4
SW 1/4 NE 1/4
NE 1/4 NW 1/4
SE 1/4 NW 1/4
NE 1/4 SW 1/4
SE 1/4 SW 1/4
SECTION 21

SW 1/4 NW 1/4
SECTION 22

NW 1/4 NE 1/4
SW 1/4 NW 1/4
SE 1/4 SW 1/4
SECTION 28

T 21 S, R 12 E, W.M.

NE 1/4 NW 1/4
NE 1/4 SW 1/4

SECTION 4
SE 1/4 NW 1/4

SECTION 9
T 22 S, R 12 E, W.M.

Measurement, recording and reporting conditions:

A. Before water use may begin under this permit, the permittee
shall install a meter or other suitable measuring device as
approved by the Director. The permittee shall maintain the
meter or measuring device in good working order, shall keep a
complete record of the amount of water used each month and
shall submit a report which includes the recorded water use
measurements to the Department annually or more frequently as
may be required by the Director. Further, the Director may
require the permittee to report general water use information,
including the place and nature of use of water under the
permit.

B. The permittee shall allow the watermaster access to the meter
or measuring device; provided however, where the meter or
measuring device is located within a private structure, the
watermaster shall request access upon reasonable notice.

This use may be regulated if analysis of data available after the permit
or certificate is issued discloses that the appropriation will
measurably reduce the surface water flows necessary to maintain the
free-flowing character of a scenic waterway in quantities necessary for
recreation, fish and wildlife in effect as of the priority date of the
right or as those quantities may be subsequently reduced.

If substantial interference with a senior water right occurs due to
withdrawal of water from any well listed on this permit, then use of
water from the well(s) shall be discontinued or reduced and/or the
schedule of withdrawal shall be regulated until or unless the Department

Application G-13711 Water Resources Department PERMIT DRAFT
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approves or implements an alternative administrative action to mitigate
the interference. The Department encourages junior and senior
appropriators to jointly develop plans to mitigate interferences.

The water user shall develop a plan to monitor and report the impact of
water use under this permit on water levels within the aquifer that
provides water to the permitted well (s) . The plan shall be submitted to
the Department within one year of the date the permit is issued and
shall be subject to the approval of the Department. At a minimum, the
plan shall include a program to periodically measure static water levels
within the permitted well(s) or an adequate substitute such as water
levels in nearby wells. The plan shall also stipulate a reference water
level against which any water-level declines will be compared. If a
well listed on this permit (or replacement well) displays a total static
water-level decline of 25 or more feet over any period of years, as
compared to the reference level, then the water user shall discontinue
use of, or reduce the rate or volume of withdrawal from, the well{s).
Such action shall be taken until the water level recovers to above the
25-foot decline level or until the Department determines, based on the
water user's and/or the Department's data and analysis, that no action
is necessary because the aquifer in question can sustain the observed
declines without adversely impacting the resource or senior water
rights. The water user shall in no instance allow excessive decline, as
defined in Commission rules, to occur within the aquifer as a result of
use under this permit.

STANDARD CONDITIONS

The wells shall be constructed in accordance with the General Standards
for the Construction and Maintenance of Water Wells in Oregon. The
works shall be equipped with a usable access port, and may also include
an air line and pressure gauge adequate to determine water level
elevation in the well at all times.

The use shall conform to such reasonable rotation system as may be
ordered by the proper state officer.

Prior to receiving a certificate of water right, the permit holder shall
submit the results of a pump test meeting the department's standards, to
the Water Resources Department. The Director may require water level or
pump test results every ten years thereafter.

Failure to comply with any of the provisions of this permit may result
in action including, but not limited to, restrictions on the use, civil
penalties, or cancellation of the permit.

This permit is for the beneficial use of water without waste. The water
user is advised that new regulations may require the use of best
practical technologies or conservation practices to achieve this end.

Application G-13711 Water Resources Department PERMIT DRAFT
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By law, the land use associated with this water use must be in
compliance with statewide land-use goals and any local acknowledged
land-use plan.

The use of water shall be limited when it interferes with any prior
surface or ground water rights.

The Director finds that the proposed use(s) of water described by this
permit, as conditioned, will not impair or be detrimental to the public
interest.

Actual construction of the well shall begin within one year from permit
issuance, and shall be completed on or before October 1, 1997. Complete
application of the water to the use shall be made on or before October
1, 1998.

Issued this date, November

Water Resources Department
Martha 0. Pagel
Director

, 1995

Application G-13711 Water Resources Department
Basin 5 Volume 1A Little Deschutes River & Misc.
LLS MGMT.CODES 7AG, 7AR, 7BG, 7BR

PERMIT DRAFT
District 11



1.

2. Review Date: /,/2-

11/4/94TECHNICAL REVIEW CHECKLIST

Application: &- / 3 7 I/

s
U

N/A

indicates information was completed or
indicates information is needed,
inadequately addressed
indicates Not Applicable

adequately addressed.
or incomplete, or

ares9/

s­cJ
Substantial SW interference w/GW
(if yes, see results of surface
water availability analysis)

Conflicts

Water Availability ( )
(Water Availability Sub-basin#t)

The application, map and supporting
data are complete and free of defects,

oar, fees, m« dos
A TMDL letter has been received for
this source or tributary. If yes, the
period of use has been adjusted.

3. 4- The applicant has certified that the information provided in
the application is an accurate representation of the proposed
use and is true and correct to the best of their knowledge.
An oath is required before a permit is issued regardless of
the application's priority date.

5. Application fees:
266°9"° -4.as

Examination fee: $ 2oo re- 4 0 T -. (' (,
Recording fee: $ 300
TOTAL REQUIRED $ 0o
TOTAL SUBMITTED $ 2 00

AMOUNT DUE prior to
300issuance of permit $

AMOUNT OVERPAID
refund due applicant $

6.

7.

8.

Proposed dates of beginning and completion of
constructio__E, and 5qt\\Qlete application of water.lo/or loF ape, dii Nonlo Poll A satisfactory map of the proposed place of water use
prepared by a certified water right examiner, unless exempt
under OAR 690-14-150(3). (A CWRE map is not required for
applications filed before November 9, 1987.)

A written copy of the legal description of the property on
which the water is to be used.



9. =
10. U/
11. s
12. 5

13. >

A copy of written authorization, contract or easement
permitting access to the land or reservoir not owned by the
applicant.

No statement of ownership was required for applications filed
before August, 1990.

The proposed use is not restricted or prohibited by
statute.

The source of water is not withdrawn from appropriation by
order of the State Engineer or Water Resources Commission, or
legislatively withdrawn under ORS Chapter 538.

Water Quality Check

DEQ has provided notice to the WRD concerning limitations of
appropriation from surface water sources designated as TMDL
streams. This application does not propose to appropriate
water from a source that has been identified by the DEQ as a
TMDL stream.

s

s.

14.

This application proposes to appropriate water from a source
that has been identified by the DEQ as a TMDL stream and has
been limited to months when water quality will not be
impaired.

Land Use Compatibility: As e~ressed l;>Y the Planning Department of AfoNE .
L.0- ac7gush terf-ti - fee (fet

15. /! A- The land uses to be served by proposed water uses (including
proposed construction} are allowed or are not regulated by the
local comprehensive plan (ordinance section · } .

16.

17.

The land uses to be served by proposed water uses (including
proposed construction} involve discretionary land use
approvals which have been obtained.

The local government was notified, and sent no comment
pursuant to the rules at the time; land use was presumed in
compliance per such statement printed on the application.

For reservoir applications:

18. Plans, specifications and supporting information for the dam
and impoundment area must be approved by dam safety before a
technical review is issued. Plans and specifications are not
required for dams less than 10 feet in height and store less
than 9.2 acre-feet. (OAR 690, Div 20) t:\chk6 11/4/94



May 29, 1995

Michael J. Mattick
Water Rights Specialist
Oregon Department of Water Resources
158 12th Street NE
Salem, OR 97310-0210

Reference: Files G-13710 and G-13711

Dear Mr. Mattick,

Thank you for your letter of April 28, 1995. We have had a
Certified Water Rights Examiner prepare the additional map you
requested which shows the location of the water wells and the
location of the geothermal production wells and power plant site
where the water will be utilized. Also enclosed is a check for the
amount of $400 as specified in your April 28, 1995 letter for
permit recording fees.

I have enclosed a notarized oath regarding the applications G-13710
and G-13711. The language of the oath is per your letter of April
28, 1995 advising me of the new administrative rule.

If you need any additional information please contact me and I will
be happy to address any concerns the Department may have.

@.Gm« di
David W. McClain
Project Manager
CE Exploration Company

enclosures

CE EXPLORATION COMPANY
34 N.W. FIRSTAVENUE, SUITE 302, PORTLAND, OR 97209 (503) 226-3636 FAX: (503) 226-7695



WATER RESOURCES DEPARTMENT

INTEROFFICE MEMO

To:

From:

Fred Lissner

Mattick (276)

July 25, 1995

Subject: New SSW GW interference review.

G-13711 is an industrial use above a scenic waterway. It is for ' @"
wells to support construction and operation of a geothermal power
plant on the flanks of Newberry Crater. Ken Lite did a division 09
review and found no potential for significant hydraulic
interference. Now, for me to prepare a Proposed Final Order, I
understand I need to have that re-reviewed. So here it is. As
always, the sooner the better.

Thanks MM

?­
f--o.-
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August 30, 1995

a

Oego
DEPARTMENT OF

ENERGY

Mr. Michael Mattick
Water Resources Department
158 12th Street, NE
Salem, Oregon 97310
Re: Newberry Geothermal Pilot Project

Dear Michael:

I am writing to make sure you are aware ofa fact that I had overlooked until now. In our
previous conversations, I had assumed that the process of issuing the water rightwould be folded
into the site certificate process ofthe Energy Facility Siting Council. The applicant on the water
right applications contained in the site certificate application, however, is CE Exploration
Company. The applicant for the site certificate is CENewberry, Inc., which is a different entity.
From the Council's perspective, then, the project involves a third partywater right. The Council
will not be in aposition to bind the Water Resources Departmentwith respect to issuance of the
water right to CE Exploration Company.

Your department will need to make the water right decision independent of the Council process.
The Council, in turn, will need to have a basis for determining that CE Exploration Company has
a reasonable likelihood of obtaining the necessary rights to appropriation of ground water and
that CENewberry, Inc., has a reasonable likelihood ofentering into a contractual or other
arrangement with CEExploration to supply and water to the facility, as required under OAR
345-22-01 0(2).

rmhf»wi.
Newberry Geothermal Project Manager

cc: Walter Perry
John A. Kitzhaber

Governor

625 Marion Street NE
Salem, OR 97310
(503) 378-4040
FAX (503) 373-7806
Toll-Free 1-800-221-8035



Oregon
WATER

July 26, 1995

John G. White
Department of Energy
625 Marion Street N.E.
Salem, OR 97310

RESOURCES

DEPARTMENT

REFERENCE: Newberry Geothermal Project, Completeness Review
and Applicable Statutes

Dear Mr. White,

The site certificate application is complete.

We have reviewed the application for a site certificate. The site
certificate application contains one application for a permit to
appropriate groundwater. Application G-13711 is for the use of six
wells for industrial purposes.

Also on file with the Water Resources Department is application
G-13710 for the use of two wells for industrial use. Both
applications were filed at the same time. In a telephone
conversation on Monday, July 17, 1995, David McClain, of CE
Exploration, informed me that the inclusion of only one ground
water application in the site certificate application was
intentional.

The application is complete.

Commerce Building
158 12th Street NE
Salem, OR 97310-0210
(503) 378-3739
FAX (503) 378-8130



John G. White, Department of Energy
Newberry Geothermal Project
July 26, 1995
Page 2

The following is a list of Oregon Statutes and Administrative Rules
applicable to the review of the groundwater application:

ORS 537.505 to 537.720 pertains to the issuance of permits for
the use of groundwater;
ORS 390.835 pertains to the issuance of groundwater permits
within or above state scenic waterways;
OAR Chapter 690, Division 11 pertains to the issuance of water
use permits;
OAR Chapter 690, Division 9 pertains to the
groundwater/surface water review our staff must make of
groundwater use applications.

MICHAEL J. MATTICK
Water Rights Specialist

MJM:

enclosure: Signed Completeness Form
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CompletenessReview Response Form

To: John G. White, Oregon Department of Energy
625 Marion Street NE, Salem, OR 97310

From:
(your name)

Oregan _hater _Ke-ores_pee.rte,7
(your agency)

Date:

Subject: Newbeny Geothermal Pilot Project

The above-named reviewing agency has reviewed the Application for Site Certificate for
the Newbeny Geothermal Pilot Project. This reviewwas a completeness review only and
does not imply a finding that the proposed facility complies with our applicable laws and
regulations.

We have concluded that: (please check one)

..)f._ The application contains the informationwe need to perform our detailed
substantive review.

The application is not complete. Attached to this form is a written description of
the additional informationwe need to perform our detailed substantive review.

a2 2age(signature)



WaterWatch
0 F 0 R E G 0 N

RECEIVED
JUL1 21994

WATER R:SJURES DEPT.

July 10, 1994 SALEM. , OREGON

Water Resources Department
158 12th St. N. E.
Salem, OR 97310

RE: Application for Permit #G13711, CE Exploration Co.
Paulina Lake, Deschutes Co., Geothermal Development

WaterWatch has reviewed the limited amount of information
contained in the public notice of this water right
application. Based upon that information, WaterWatch raises
the following issues, questions and concerns:

Is there unappropriated water available for this
proposed use? How will the Department determine water
availability for this proposed use? What will be the
cumulative effect of this proposed use, in combination with
other, already existing uses of the aquifer?

Is the groundwater source in question in hydraulic
connection with surrounding surface waters? If so, what is
the amount of surface water depletion and what effect will
this proposed use have on instream flows necessary to protect
the public's interest in fish, wildlife, recreation and a
health aquatic system? We oppose any application which in
any way reduces surface water flows needed for the public
uses that are served by any instream water right.

Given the importance of this groundwater resource, and
the Department's limited enforcement staff, it only-makes
sense to require this applicant to measure and record water
use. Measurement not only helps the Department carry out its
statutory mandate to promote the control of water resources
in Oregon for all beneficial uses, it helps the Department
protect the public's interest in assuring the use is within
the bounds of the permit. ORS 536.220(1) (a), 537.170(5)

Will this proposed use be compatible with Goal 5
elements in the local comprehensive plan?

It is a high priority of the state to eliminate waste
and improve the efficiency of water use. OAR 690-410-060(1)
Statewide policy also calls upon water users to use and
maintain their water systems in a manner consistent with the
state's priority. What conditions are proposed for this
permit that will carry out and encourage compliance with
state policy?

Is this an existing illegal use of water? If so, will
the continued use without a permit cause harm to existing
water rights and the public interest?

We request copies of the draft permit and the
Department's technical review of this application.

Sincerely,

be: Jim Myron

Wate±Watch of Oregon, Inc. 921 S.W. Morrison. Suite 438 Portland, Oregon 97205 (503) 295-4039



VIA FEDERAL EXPRESS

REE!ED
JUN 1, 01994

NATER REUUUE EPT,
SALEM, OREGON

May 24, 1994

David McClain
CE Exploration
34 NW First Avenue, suite #302
Portland, OR 97209

Dear Dave:

Per your request please find enclosed copies of Newberry
leases, assignments and stipulations for OR45505, OR45506,
OR47297, OR47302 and OR11992. Also enclosed is a copy of the BLM
Approval Letter of the Deschutes Unit dated April 20, 1992.:;zrely,

%7
Lease Administrator

Enclosures

CALIFORNIA ENERGY COMPANY
10831 OLD MILL ROAD, OMAHA, NEBRASKA 68154 (402) 330-8900 FAX: (402) 330-9888



RECEIVED
JUN l f' 1994

NATER KESOURCES DEPT.
SALEM, OREGON

•--
t- .

I REPLY REF?TO:

3280 (920)
OR 47842X

TAJE
PRIDE IN
AMERICA

Apri 1 20, 1992

=T ;'sr l • (

United States Department of the Interior
BUREAU OFLAND MANAGEMENT

Oregon State Office
P.O. Box 2965 (1300 N.E. 44Ul Avenue)

Portland, Oregon 97208

Philip H Essner, Vice President
CE Exploration Company, Inc.
10831 Old Mill Road
Omaha, Nebraska 68154

Dear Mr. Essner:

We have reviewed your documents submitted for the proposed Deschutes Unit. Our
review included the degree of overall effective control and control relative to geology,
estimated heat content, power marketing and experience, and completeness and accuracy
of Unit Agreement and Plan of Operation. Based on our review your Deschutes Unit
Agreement is approved. This agreement has been designated UA-OR 47842X, and is
effective as of the date of approval.

We havc decided that in the interest of conservation of resources and to insure orderly
and proper development of the area, that all lessees and working interests of record for
lease OR 45506, Unit Tract 1, be required to join the approved Deschutes Unit. Our
authority to take this action is specified in Sec. 4 of the geothermal lease which states in
part, "Lessor reserves the right to specify rates of development and production in the
public interest and to require lessee to subscribe to a cooperative or unit plan, within 30
days of notice, if deemed necessary for proper development and operation of the area, ·
field, or pool embracing these lands." In making this determination we note that over
87% of the working interests in OR 45506 have agreed to join the Deschutes Unit. We
reserve the right to require others within the confines of the Unit boundary to also join
the Deschutes Unit, jf deemed necessary.

This Unit provides for dri11ing of four obligation wells and subsequent drilling obligations
pursuant to Article XI of the Unit Agreement. The obligation wells are considered to be
contractual commitments on the part of the Unit Operator to the United States. Any
extensions of time and critical dates specified in the Unit Agreement will require written
justification and documentation and the Authorized Officer's approval prior to any
critical date or time period. As we have advised in earlier correspondence, nu obligation
drilling may commence until after appropriate approvals by BLM and Deschutes

)
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National Forest, including identification of conditions through the NEPA process. A
collective Cotporate Surety Bond, of an appropriate amount, specific to the Deschutes
Unit, will be required.

Enclosed is one copy of the approved Unit Agreement for your records. We request that
you furnish all interested principals with appropriate evidence of this approval. Approval
of the Deschutes Unit Agreement docs not warrant or certify that the Unit Operator and
other holders of operating rights hold legal or equitable Litle to those rights in the
subject leases which are committed to the Unit.

Sincerely,

(

Patrick H. Geehan
Deputy State Director
for Mineral Resources

Enclosure
l - Approved Unit Agreement, w/Exhibits A &B

(w/Encl.)
cc: Deschutes NF

Region 6 NF
Prineville DO
Unit File, Mineral Resources Div. (OR920)
Branch of Lands & Minerals Operation (OR943)
DOGAMI, Dennis Olmstead
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UNIT AGREEMENT
FOR THE DEVELOPMENT AND OPERATION

OF THE
DESCHUTES UNIT

COUNTY OF DESCHUTES

THIS AGREEMENT, entered into as of the 5th day of February, 1992, by and between the
parties subscribing, ratifying, or consenting hereto, and herein referred to as the "parties hereto."

WITNESSETH:

WHEREAS the parties hereto are the owners of working, royalty, or other geothermal
resources interests in land subject to this Agreement; and

WHEREAS the Geothermal Steam Act of 1970 (84 Stat. 1566), hereinafter referred to as the
"Act," authorizes Federal lessees and their representatives to unite with each other, or jointly or
separately with others, in collectively adopting and operating under a cooperative or unit plan of
development or operation of any geothermal resources pool, field, or like area, or any part thereof,
for the purpose of more properly conserving the natural resources thereof, whenever determined
and certified by the Secretary of the Interior to be necessary or advisable in the public interest; and

WHEREAS the parties hereto hold sufficient interest in the Deschutes Unit Area covering the
land herein described to effectively control operation therein; and

WHEREAS it is the purpose of the parties hereto to conserve natural resources, prevent
waste, and secure other benefits obtainable through development and operations of the area subject
to this Agreement under the terms, conditions, and limitations herein set forth;

NOW, THEREFORE, in consideration of the premises and the promises herein contained, the _
parties hereto commit to this Agreement their respective interests in the below-defined Unit Area,
and agree severally among themselves as follows:

ARTICLE I - ENABLING ACT AND REGULATIONS

1.1 The Act and all valid pertinent regulations, including operating and unit plan
regulations, heretofore or hereafter issued thereunder are accepted and made a part of this
Agreement as to Federal lands.

1.2 As to non-Federal lands, the geothermal resources operating regulations in effect
as of the effective date hereof governing drilling and producing operations, not inconsistent with
the laws of the State in which the non-Federal land is located, are hereby accepted and made a part
of this agreement.

ARTICLE II - DEFINITIONS

2.1 The following terms shall have the meanings here indicated:

(a} Geothermal Lease. A lease issued or administered under the act of December 24,
1970 (84 Stat. 1566), pursuant to the leasing regulations contained in 43 CFR Group 3200 and ,
unless the context indicates otherwise, "lease" shall mean a geothermal lease.

(b} Unit Area. The area described in Article Ill of this Agreement.
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(b) Unit Area. The area described in Article Ill of this Agreement.

(c) Unit Operator. The person, association, partnership, corporation, or other
business entity designated under this Agreement to conduct operations on Unitized Land as
specified herein.

(d) Participating Area. That part of the Unit Area which is deemed to be productive
from a horizon or deposit and to which production would be allocated in the manner described in
the unit agreement assuming that all lands are committed to the unit agreement.

(e) Working Interest. The interest held in geothermal resources or in lands containing
the same by virtue of a lease, operating agreement, fee title, or otherwise, under which, except as
otherwise provided in this Agreement, the owner of such interest is vested with the right to explore
for, develop, produce and utilize such resources. The right delegated to the Unit Operator as such
by this Agreement is not to be regarded as a Working Interest.

(f) Secretary. The Secretary of the Interior or any person duly authorized to exercise
powers vested in that officer.

(g) Director. The Director of the Bureau of Land Management.

(h) Authorized Officer. Any person authorized by law or by lawful delegation of
authority in the Bureau of Land Management to perform the duties described.

ARTICLE III - UNIT AREA AND EXHIBITS

3.1 The area specified on the map attached hereto marked Exhibit "A" is hereby
designated and recognized as constituting the Unit Area, containing 17,821.33 acres, more or less.

The above described UnitArea shallwhen practical be expanded to include therein
any additional lands or shall be contracted to exclude landswhenever such expansion or contraction
is deemed to be necessary or advisable to conform with the purposes of this Agreement. .

3.2 Exhibit "A" attached hereto and made a part hereof is a map showing the
boundary of the Unit Area, the boundaries and identity of tracts and leases in said area to the
extent known to the Unit Operator.

3.3 Exhibit "B" attached hereto and made a part hereof is a schedule showing to the
extent known to the Unit Operator the acreage, percentage, and kind of ownership of geothermal
resources interests in all lands in the Unit Area.

3.4 Exhibits "A" and "B" shall be revised by the Unit Operator whenever changes in
the Unit Area render such revision necessary, or when requested by the Authorized Officer, and not
less than three copies of the revised Exhibits shall be filed with the Authorized Officer.

ARTICLE IV - CONTRACTION AND EXPANSION OF UNIT AREA

4.1 Unless otherwise specified herein, the expansion and/or contraction of the Unit
Area contemplated in Article 3.1 hereof shall be effected in the following manner:

(a) Unit Operator either on demand of the Director or on its own motion and after
prior concurrence by the Director, shall prepare a notice of proposed expansion or contraction
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describing the contemplated changes in the boundaries of the Unit Area, the reasons therefore, and
the proposed effective date thereof, preferably the first day of a month subsequent to the date of
notice.

(b} Said notice shall be delivered to the Authorized Officer, and copies thereof mailed
to the last known address of each Working Interest Owner, lessee, and lessor whose interests are
affected, advising that 30 days will be allowed for submission to the Unit Operator of any
objections.

(c} Upon expiration of the 30-day period provided in the preceding item (b) hereof,
Unit Operator shall file with the Authorized Officer evidence of mailing of the notice of expansion
or contraction and a copy of any objections thereto which have been filed with the Unit Operator,
together with an application in sufficient number, for approval of such expansion or contraction and
with appropriate joinders.

(d) After due consideration of all pertinent information, the expansion or contraction
shall, upon approval by the Authorized Officer, become effective as of the date prescribed in the
notice thereof.

4.2 Unitized Leases, insofar as they cover any landswhich are excluded from the Unit
Area under any of the provisions of this Article IV may be maintained and continued in force and
effect in accordance with the terms, provisions, and conditions contained in the Act, and the lease
or leases and amendments thereto, except that operations and/or production under this Unit
Agreement shall not serve to maintain or continue the excluded portion of any lease.

4.3 All legal subdivisions of unitzed lands (i.e. 40 acres by Governmental survey of
its nearest lot or tract equivalent in instances of irregular surveys), no part of which is entitled to
be within a Participating Area on the fifth anniversary of the effective date of the initial Participating
Area established under this Agreement, shall be eliminated automatically from this Agreement
effective as of said fifth anniversary and such lands shall no longer be subject to this Agreement
unless diligent drilling operations are in progress on an exploratory well on said fifth anniversary,
in which event such lands shall not be eliminated from the Unit Area for as long as exploratory
drilling operations are continued diligently with not more than four (4) months time elapsing
between the completion of one exploratory well and the commencement of the next exploratory
well.

4.4 An exploratory well, for the purposes of this Article IV is defined as any well
regardless of surface location, projected for completion in a zone or deposit below any zone or
deposit for which a Participating Area has been established and is in effect, or any well, regardless
of surface location, projected for completion at a subsurface location under Unitized Lands not
entitled to be within a Participating Area.

4.5 In the event an exploratory well is completed during the four (4) months
immediately preceding the fifth anniversary of the initial Participating Area established under this
Agreement, lands not entitled to be within a Participating Area shall not be eliminated from this
Agreement on said fifth anniversary, provided the drilling of another exploratorywell is commenced
under an approved Plan of Operation within four (4) months after the completion of said well. In
such event, the land not entitled to be in participation shall not be eliminated form the Unit Area
so long as exploratory drilling operations are continued diligently with not more than four (4)
months time elapsing between the completion of one exploratory well and the commencement of
the next exploratory well.
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4.6 With prior approval of the Authorized Officer, a period of time in excess of four
(4) months may be allowed to elapse between the completion of one well and the commencement
of the next well without the elimination of nonparticipating acreage.

4.7 Unitized lands proved productive by drilling operations which serve to delay
automatic elimination of lands under this Article IV shall be incorporated into a Participating Area
(or Areas) in the same manner as such lands would have been incorporated in such areas had such
lands been proven productive during the year preceding said fifth anniversary.

4.8 In the event nonparticipating lands are retained under this Agreement after the
fifth anniversary of the initial Participating Area as a result of exploratory drilling operations, all
legal subdivisions of unitized land (i.e., 40 acres by Government survey or its nearest lot or tract
equivalent in instances of irregular surveys), no part of which is entitled to be within a Participating
Area shall be eliminated automatically as of the 121st day, or such later date as may be established
by the Authorized Officer, following the completion of the last well recognized as delaying such
automatic elimination beyond the fifth anniversaryof the initial Participating Area established under
this Agreement.

ARTICLE V - UNITIZED LAND AND UNITIZED SUBSTANCES

5.1 AII land committed to this Agreement shall constitute land referred to herein as
"Unitized Land." All geothermal resources in and produced from any and all formations of the
Unitized Land are unitized under the terms of this agreement and herein are called "Unitized
Substances."

ARTICLE VI - UNIT OPERATOR

6.1 CE Exploration Company is hereby designated as Unit Operator and by signature
hereto as Unit Operator agrees and consents to accept the duties and obligations of Unit Operator
for the discovery, development and production, distribution and unitization of Unitized Substances
as herein provided. Whenever reference is made herein to the Unit Operator, such reference means
the Unit Operator acting in that capacity and not as an owner of interest in Unitized Substances,
and the term 'Working Interest Owner" when used herein shall include or refer to Unit Operator as
the owner of a Working Interest when such an interest is owned by it.

ARTICLE VII - RESIGNATION OR REMOVAL OF UNIT OPERATOR

7.1 Prior to the establishment of a Participating Area, hereunder, Unit Operator shall
have the right to resign. Such resignation shall not become effective so as to release Unit Operator
from the duties and obligations of Unit Operator or terminate Unit Operator's rights, as such, for
a period of six (6) months after notice of its intention to resign has been served by Unit Operator
on all Working Interest Owners and the Authorized Officer, nor until all wells then drilled hereunder
are placed in a satisfactory condition for suspension or abandonment whichever is required by the
Authorized Officer, unless a new Unit Operator shall have been selected and approved and shall
have taken over and assumed the duties and obligations of Unit Operator prior to the expiration of
said period.

7.2 Afterthe establishment of a Participating Area hereunder Unit Operator shall have
the right to resign in the manner and subject to the limitations provided in 7.1 above.

7.3 The Unit Operator may, upon default or failure in the performance of its duties
or obligations hereunder, be subject to removal by the same percentage vote of the owners of
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Working Interests as herein provided for the selection of a new Unit Operator. Such removal shall
be effective upon notice thereof to the Authorized Officer.

•
7.4 The resignation or removal of Unit Operator under this Agreement shall not

terminate its right, title, or interest as the owner of a Working Interest or other interest in Unitized
Substances, but upon the resignation or removal of Unit Operator becoming effective, such Unit
Operator shall deliver possession of all welts, equipment, material, and appurtenances used in
conducting the unit operations to the new duly qualified successor Unit Operator or, if no such new
Unit Operator is elected, to the common agent appointed to represent theWorking Interest Owners
in any action taken hereunder to be used for the purpose of conducting operations hereunder.

7.5 In all instances of resignation or removal, until a successor Unit Operator is
selected and approved as hereinafter provided, the Working Interest Owners shall be jointly
responsible for performance of the duties and obligations of Unit Operator, and shall not later than
30 days before such resignation or removal becomes effective appoint a common agent to represent
them in any action to be taken hereunder.

7 .6 The resignation of Unit Operator shall not release Unit Operator from any liability
for any default by it hereunder occurring prior to the effective date of its resignation.

ARTICLE VIII - SUCCESSOR UNIT OPERATOR

8.1 If, prior to the establishment of a Participating Area hereunder, the Unit Operator
shall resign as Operator, or shall be removed as provided in Article VII, a successor Unit Operator
may be selected by vote of the owners of a majority of the Working Interests in Unitized
Substances, based on their respective shares, on an acreage basis, in the Unitized Land.

8.2 If, after the establishment of a Participating Area hereunder, the Unit Operator
shall resign as Unit Operator, or shall be removed as provided in Article VII, a successor Unit
Operator may be selected by vote of the owners of a majority of the Working Interests in Unitized
Substances, based on their respective shares, on a participating acreage basis. Provided, that, if a
majority but less than 60 percent of the Working Interest in the Participating Lands is owned by a
party to this agreement, a concurring vote of one or more additional Working Interest Owners
owning 10 percent or more of the Working Interest in the participating land shall be required to
select a new Unit Operator.

8.3 The selection of a successor Unit Operator shall not become effective until:

(a) The Unit Operator so selected shall accept in writing the duties, obligations and
responsibilities of the Unit Operator, and

(b) The selection shall have been approved by the Authorized Officer.

8.4 If no successor Unit Operator is selected and qualified as herein provided, the
Director at his election may declare this Agreement terminated.

ARTICLE IX - ACCOUNTING PROVISIONS AND UNIT OPERATING AGREEMENT

9.1 Costs and expenses incurred by Unit Operator in conducting unit operations
hereunder shall be paid and apportioned among and borne by the owners of Working interests; all
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in accordance with the agreement or agreements entered into by and between the Unit Operator
and the owners of Working Interests, whether one or more, separately or collectively.

9.2 Any agreement or agreements entered into between theWorking Interest Owners
and the Unit Operator as provided in this Article, whether one or more, are herein referred to as the
"Unit Operating Agreement."

9.3 The Unit Operating Agreement shall provide the manner in which the Working
Interest Owners shall be entitled to receive their respective share of the benefits accruing hereto
in conformity with their underlying operating agreements, leases, or other contracts, and such rights
and obligations, as between Unit Operator and the Working Interest Owners.

9.4 Neither the Unit Operating Agreement nor any amendment thereto shall be
deemed either to modify any of the terms and conditions of this Agreement or to relieve the Unit
Operator of any right or obligation established under this Agreement.

9.5 In case of any inconsistency or conflict between this Agreement and the Unit
Operating Agreement, this Agreement shall govern.

9.6 Three true copies of any Unit Operating Agreement executed pursuant to this
Article IX shall be filed with the Authorized Officer prior to approval of this Agreement.

ARTICLE X - RIGHTS AND OBLJGATIONS OF UNIT OPERATOR

10.1 The right, privilege, and duty of exercising any and all rights of the parties hereto
which are necessary or convenient for prospecting, producing, distributing or utilizing Unitized
Substances are hereby delegated to and shall be exercised by the Unit Operator as provided in this
Agreement in accordance with a Plan of Operations approved by the Authorized Officer.

10.2 Upon request by Unit Operator, acceptable evidence of title to geothermal
resources interests in the Unitized Land shall be deposited with the Unit Operator, and together
with this Agreement shall constitute and define the rights, privileges, and obligations of Unit
Operator.

10.3 Nothing in this Agreement shall be construed to transfer title to any land or to
any lease or operating agreement, it being understood thatthe Unit Operator, in its capacity as Unit
Operator shall exercise the rights of possession and use vested in the parties hereto only for the
purposes specified in this Agreement.

10.4 The Unit Operator shall take such measures as the Authorized Officer deems
appropriate and adequate to prevent drainage of Unitized Substances from Unitized Land bywells
on land not subject to this Agreement.

10.5 The Director is hereby vested with authority to alter or modify from time to time,
in his discretion, the rate of prospecting and development and the quantity and rate of production
under this Agreement.

ARTICLE XI- PLAN OF OPERATION

11.1 Concurrently with the submission of this Agreement for approval, Unit Operator
shall submit a proposed Plan(s) of Operation. The Deschutes Unit Area contains two geographic
distinct areas, the western Section and north-eastern Section which have different access, logistical
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and environmental factors. The UnitOperator may submit a single Plan of Operations covering both
of these areas or concurrently submit separate plans of Operation for each area. Said Plan(s) shall
be as complete and adequate as the Authorized Officer may determine to be necessary for timely
exploration and/or development and to insure proper protection of the environment and
conservation of the natural resources of the Unit Area.

11.2 Prior to the expiration of the initial Plan(s) of Operation, or any subsequent Plan
of Operation, Unit Operator shall submit for approval of the Authorized Officer an acceptable
subsequent Plan(s) of Operation forthe Unit Area which, when approved by the Authorized Officer,
shall constitute the exploratory and/or development drilling and operating obligations of Unit
Operator under this agreement for the period specified therein.

11.3 Any Plan of Operation submitted hereunder shall:

(a) Specify the number and locations of any wells to be drilled and the proposed
order and time for such drilling, and

(bl To the extent practicable, specify the operating practices regarded as necessary
and advisable for proper conservation of natural resources and protection of the environment in
compliance with Section 1.1.

11.4 The Plan of Operation submitted concurrently with this agreement shall prescribe
that within the first available drilling season, after the approval of the Geothermal Drilling Permit
(GDP), the Unit Operator shall pursue a progressive exploratory drilling program to be approvedby
the Authorized Officer. Normally the drilling season is from May to October. Such obligation welt
exploratory program must fulfill the following criteria:

(a) The Unit Operator shall drill two deep temperature gradient (DTG) wells to a
depth of at least 4000 ft. or a lesser depth if a significant gradient is reached and approved by the
Authorized Officer.

(bl The Unit Operator shall drill two geothermal flow testwells drilled to a depth of
at least 9000 ft. or until at a lessor depth unitized substances are discovered which can be produced
in paying quantities.

(c) One of the deep temperature gradientwells and a production-size geothermal flow
test well shall be drilled in the western section of the Unit Area.

(d) One of the temperature gradient wells and a geothermal flow test well of an
acceptable size shall be driJJed in the northeast section of the Unit Area.

The Unit Operator must continue diligent exploration during every drilling season per schedules set
forth below, until unitized substances shall be discovered which can be produced in paying
quantities (I.E., quantities sufficient to repay the cost of drilling, completing, and producing
operations, with a reasonable profit); or until the Unit Operator can establish to the satisfaction of
the Authorized Officer that further drilling of an obligation well would be unwarranted or
impractical. To qualify for diligent exploration the Unit Operator must at minimum:

(1) Within 3 months of the effective date of the Unit Agreement, submit at least one
geothermal drilling permit (GDP) for approval; and
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(2) Begin drilling of the deep temperature gradient wells during the first available
drilling season after approval of the Plan of Operations and GDP; and

(3) Begin drilling a flow test well for the respective area during the second drilling
season after approval of the first GDP. This flow test well obligation may be extended to the third
season if there is continuous drilling of DTG wells during the second drilling season.

The Authorized Officer may modify the requirements for progressive exploration set forth in this
Article XI when, in his opinion, such modifications will result in continued adequate diligent
exploration.

11.5 The initial Plan of Operation and/any subsequent Plans of Operation submitted
under this article (XII shall provide that the Unit Operator initiate a program of continuous drilling
during all drilling seasons. The drilling program shall provide for drilling no less than one well at
a time and allow for no more than 2 months to elapse between the completion of the DTG well and
next DTG well, and for no more than 3 months to elapse to the beginning of a flow testwell during
a drilling season, until a well capable of producing unitized substances in paying quantities is
completed to the satisfaction of the Authorized Officer or until it is reasonably proved that the
unitized land is incapable of producing unitized substances in paying quantities.

11.6 When warranted by unforeseen circumstances, the Authorized Officer may grant
extension of any or all of the critical dates for exploration drilling operations cited in the initial or
subsequent Plans of Operation.

11.7 Until a well capable of producing unitized substances in paying quantities is.
completed, the failure of Unit Operator to timely drill any of the wells provided for in Plans of
Operation required under this Article XI or to timely submit an acceptable subsequent Plan of
Operation, shall, after notice of default or notice of prospective default to Unit Operator by the
Authorized Officer and after failure of Unit Operator to remedy any actual default within a _
reasonable time (as determined by the Authorized Officer), result in automatic termination of this
Agreement effective as of the date of the default.

11.8 Separate Plans of Operation may be submitted for separate productive zones,
subject to the approval of the Authorized Officer. Also subject to the approval of the Authorized
Officer, Plans of Operation shall be modified or supplemented when necessary to meet changes in
conditions or to protect the interest of all parties to this Agreement.

ARTICLE XII - PARTICIPATING AREAS

12.1 Prior to the commencement of production of Unitized Substances, the Unit
Operator shall submit for approval by the Authorized Officer a schedule (or schedules) of all land
then regarded as reasonably proved to be productive from a pool or deposit discovered or
developed, and other lands as defined in Article 2.1(d); all lands in said schedule (or schedules), on
approval of the Authorized Officer, will constitute a Participating Area (or Areas) effective as of the
date production commences or the effective date of this Agreement, whichever is later. Said
schedule (or schedules) shall also set forth the percentage of Unitized Substances to be allocated,
as herein provided, to each tract in the Participating Area (or Areas) so established and shall govern
the allocation of production commencing with the effective date of the Participating Area. The
acreages of any Participating Area shall be as determined by the most current Bureau of Land
Management cadastral survey, applicable to that Participating Area.



12.2 A separate Participating Area shall be established for each separate pool or
deposit of Unitized Substances or for any group thereof which is produced as a single pool or
deposit and ahy two or more Participating Areas so established may be combined into one, on
approval of the Authorized Officer. The effective date of any ParticipatingArea established after the
commencement of actual production of Unitized Substances shall be the first of the month in which
is obtained the knowledge or information on which the establishment of said Participating Area is
based, unless a more appropriate effective date is proposed by the Unit Operator and approved by
the Authorized Officer.

12.3 Any Participating Area (or Areas) established under Articles 12.1 or 12.2 above
shall, subject to the approval of the Authorized Officer, be revised from time to time to include
additional land then regarded as reasonably proved to be productive from the pool or deposit for
which the Participating Area was established or to include lands necessary to unit operations, or
to exclude land then regarded as reasonably proved not to be productive from the pool or deposit
for whichthe ParticipatingArea was establishedor to exclude land not necessary to unit operations
and the schedule (or schedules) of allocation percentages shall be revised accordingly.

12.4 Subject to the limitation cited in 12.1 hereof, the effective date of any revision of
a Participating Area established under Articles 12.1 or 12.2 shall be the first of the month in which
is obtained the knowledge or information on which such revision is predicated, provided, however,
that a more appropriate effective date may be used if justified by the Unit Operator and approved
by the Authorized Officer.

12.5 No landshall be excluded froma ParticipatingArea on accountof depletion of the
Unitized Substances, except that any Participating Area established under the provisions of this
Article XII shall terminate automatically whenever all operations are abandoned in the pool or
deposit for which the Participating Area was· established.

12.6 Nothing herein contained shall be construed as requmng any retroactive
adjustment for productionobtainedprior to the effective date of the revisionof a ParticipatingArea.

ARTICLE XIII - ALLOCATION OF UNITIZED SUBSTANCES

13.1 AII UnitizedSubstancesproducedfroma ParticipatingArea, established underthis
Agreement, shall be deemed to be produced equally on an acreage basis fromthe several tracts of
Unitized Land within the Participating Area established for such production.

13.2 For the purpose of determining anybenefits accruingunder this Agreement, each
tract of Unitized Land shall have allocated to it such percentage of said production as the number
of acres inthe tract included in the ParticipatingArea bears to the total number of acres of Unitized
Land in said Participating Area.

13.3 Allocation of production hereunder for purposes other than for settlement of the
royalty obligations of the respective Working Interest Owners, shall be on the basis prescribed in
the Unit Operating Agreement whether in conformitywith the basis of allocation set forth above
or otherwise.

13.4 The UnitizedSubstances produced from a Participating Area shall be allocated as
provided herein regardless of whether any wells are drilled on any particular part or tract of said
Participating Area.

ARTICLE XIV - RELINQUISHMENT OF LEASES
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14.1 Pursuant to the provisions of the Federal leases and 43 CFR 3244.1, a lessee of
record shall, subject to the provisions of the Unit Operating Agreement, have the right to relinquish
any of its interest in leases committed hereto, in whole or in part provided, that no relinquishment
shall be made of interests in land within a Participating Area without the prior approval of the
Director.

14.2 AWorking Interest Owner may exercise the right to surrender, when such right
is vested in it by any non-Federal lease, sub lease, or operating agreement, provided that each party
who will or might acquire the Working Interest in such lease by such surrender or by forfeiture is
bound by the terms of this Agreement, and further provided that no relinquishment shall be made
of such land within a Participating Area without the prior written consent of the non-Federal Lessor.

14.3 If as the result of relinquishment, surrender, or forfeiture the Working Interests
become vested in the fee owner or lessor of the Unitized substances, such owner may:

(1) Accept those Working Interest rights and obligations subject to this Agreement
and the Unit Operating Agreement; or,

(2) Lease the portion of such land as is included in a Participating Area established
hereunder, subject to this Agreement and the Unit Operating Agreement; and provide for the
independent operation of any part of such land that is not then included within a Participating Area
established hereunder.

14.4 If the fee owner or lessor of the Unitized Substances does not, (1) accept the·
Working Interest rights and obligations subject to this Agreement and the Unit Operating
Agreement, or (2) lease such lands as provided in 14.3 above within six (6) months after the
relinquished, surrendered, or forfeited Working Interest becomesvested in said fee owner or lessor,
the Working Interest benefits and obligations accruing to such land under this Agreement and the
Unit Operating Agreement shall be shared by the owners of the remaining unitized Working
Interests in accordance with their respective Working Interest ownerships, and such owners of
Working interests shall compensate the fee owner or lessor of Unitized Substances in such lands
by paying sums equal to the rentals, minimum royalties, and royalties applicable to such lands
under the lease or leases in effect when the Working Interests were relinquished, surrendered, or
forfeited.

14.5 Subject to the provisions of 14.4 above, an appropriate accounting and settlement
shall be made for all benefits accruing to or payments and expenditures made or incurred on behalf
of any surrendered or forfeited Working Interest subsequent to the date of surrender or forfeiture,
and payment of any moneys found to be owing by such an accounting shall be made as between
the parties within thirty (30) days.

14.6 In the event no Unit Operating Agreement is in existence and a mutually
acceptable agreement cannot be consummated between the proper parties, the authorized officer
may prescribe such reasonable and equitable conditionsof agreement ashe deemswarranted under
the circumstances.

14.7 The exercise of any right vested in a Working Interest Owner to reassign such
Working Interest to the party from whom obtained shall be subject to the same conditions as set
forth in this ·Article XIV in regard to the exercise of a right to surrender.

ARTICLE XV- RENTALS AND MINIMUM ROYALTIES
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15.1 Any unitized lease on non-Federal land containing provisions which would
terminate such lease unless drilling operations are commenced upon the land covered thereby
within the timle therein specified or rentals are paid for the privilege of deferring such drilling
operations, the rentals required thereby shall, notwithstanding any other provisions of this
Agreement, be deemed to accrue as to the portion of the lease not included within a Participating
Area and become payable during the term thereof as extended by this Agreement, and until the
required drillings are commenced upon the land covered thereby.

15.2 Rentals are payable on Federal leases on or before the anniversary date of each
lease year; minimum royalties accrue from the anniversary date of each lease year and are payable
at the end of the lease year.

15.3 Beginningwiththe lease year commencing onor after March 1, 1992, and for each
lease year thereafter, rental or minimum royalty for lands of the United States subject to this
Agreement shall be made on the following basis:

(a) An advance annual rental in the amount prescribed in unitized Federal leases, in
no event creditable againstproduction royalties, shall be paid for each acre or fractionthereof which
is not within a Participating Area.

(b) A minimum royalty shall be charged at the beginning of each lease year (such
minimum royalty to be due as of the last day of the lease year and payable within thirty (30) days
thereafter) of $2 an acre or fraction thereof, for all Unitized Acreage within a Participating Area as
of the beginning of the lease year. If there is production during the lease year the deficit, if any,
between the actual royalty paid and the minimum royalty prescribed herein shall be paid.

15.4 Rental or minimum royalties due on leases committed hereto shall be paid by·
Working Interest Owners responsible therefor under existing contracts, laws, and regulations, or by
the Unit Operator.

15.5 Settlement for royalty interest shall be made by Working Interest Owners
responsible therefor under existing contracts, laws, and regulations, or bythe Unit Operator, on or
before the last day of each month for Unitized Substances produced during the preceding calendar
month.

15.6 Royalty due the United States shall be computed as provided in the operating
regulations and paid in value as to all Unitized Substances on the basis of the amounts thereof
allocated to unitized Federal land as provided herein at the royalty rate or rates specified in the
respective Federal leases.

15.7 Nothing herein contained shall operate to relieve the lessees of any land from
their respective lease obligations for the payment of any rental, minimum royalty, or royalty due
under their leases

ARTICLE XVI- OPERATIONS ON NONPARTICIPATING LAND

16.1 Anyparty hereto owning or controllingtheWorking Interest in anyUnitized Land
having thereon a regular well location may, with the approval of the authorized officer and at such
party's sole risk, costs, and expense, drill a well to test any formation of deposit for which a
Participating Area has not been established or to test any formation or deposit for which a
Participating Area has been established if such location is not within said Participating Area, unless
within 30days of receipt of notice from said party of his intention to drill the well, the Unit Operator
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elects and commences to drill such a well in like manner as other wells are drilled by the Unit
Operator under this Agreement.

•
16.2 If any well drilled by a Working Interest Owner other than the Unit Operator

proves that the land upon which said well is situated may property be included in a Participating
Area, such Participating Area shall be established or enlarged as provided in this Agreement and
the well shall there after be operated by the Unit Operator in accordance with the terms of this
Agreement and the Unit Operating Agreement.

ARTICLE XVII - LEASES AND CONTRACTS CONFORMED AND EXTENDED

17.1 The terms, conditions, and provisions of all leases, subleases, and other contracts
relating to exploration, drilling, development, or utilization of geothermal resources on lands
committed to this Agreement, are hereby expressly modified and amended only to the extent
necessaryto make the same conform to the provisions hereof, otherwise said leases, subleases, and
contracts shall remain in full force and effect.

17.2 The parties hereto consent that the Secretary shall, by his approval hereof, modify
and amend the Federal leases committed hereto and the regulations in respect thereto to the extent
necessary to conform said leases and regulations to the provisions of this Agreement.

17.3 The development and/or operation of lands subject to this Agreement under the
terms hereof shall be deemed full performance of any obligations for development and operation
with respect to each and every separately owned tract subject to this Agreement, regardless of
whether there is any development of any particular tract of the Unit Area.

17.4 Drilling and/or producing operations performed hereunder upon any tract of
Unitized Lands will be accepted and deemed to be performed upon and for the benefit of each and
every tract of Unitized Land.

17.5 Suspension of operations and/or production on all Unitized Lands pursuant to
direction or consent of the Secretary or his duly authorized representative shall be deemed to
constitute such suspension pursuant to such direction or consent as to each and every tract of
Unitized Land. A suspension of operations and/or production limited to specified lands shall be
applicable only to such lands.

17.6 Subject to the provisions of Article XV hereof and 17.10 of thisArticle, each lease,
sublease, or contract relating to the exploration, drilling, development, or utilization of geothermal
resources of land other than those of the United States committed to this Agreement, is hereby
extended beyond any such term so provided therein so that it shall be continued for and during the
term of this Agreement.

17.7 Subject to the lease renewal and the readjustment provision of the Act, any
Federal lease committed hereto may, as to the Unitized Lands, be continued for the term so
provided therein, or as extended by law. This subsection shall not operate to extend any lease or
portion thereof as to lands excluded from the Unit Area by the contraction thereof.

17.8 Each sublease or contract relating to the operations and development of Unitized
Substances from landsof the United States committed to this Agreement shall be continued in force
and effect for and during the term of the underlying lease.
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17 .9 Any Federal lease heretofore or hereafter committed to any such unit plan
embracing lands that are in part within and in part outside of the area covered by any such plan
shall be segregated into separate leases as to the lands committed and the lands not committed
as of the effective date of unitization.

17.10 Inthe absence of any specific lease provision to the contrary, any lease, other than
a Federal lease, having only a portion of its land committed hereto shall be segregated as to the
portion committed and the portion not committed, and the provisions of such lease shall apply
separately to such segregated portions commencing as of the effective date hereof. In the event
any such lease provides for a lump-sum rental payment, such payment shall be prorated between
the portions so segregated in proportion to the acreage of the respective tracts.

17.11 Upon termination of this Agreement, the leases covered hereby may be
maintained and continued in force and effect in accordance with the terms, provisions, and
conditions of the Act, the lease or leases, and amendments thereto.

ARTICLE XVIII - EFFECTIVE DATE AND TERM

18.1 ThisAgreement shall become effective upon approval by the Secretary or his duly
authorized representative and shall terminate five (5) years from said effective date unless,

(a) Such date of expiration is extended by the Director, or

(bl Unitized Substances are produced or utilized in commercial quantities in which
event this Agreement shall continue for so long as Unitized Substances are produced or utilized in
commercial quantities, or

(c) This agreement is terminated prior to the end of said five (5) year period as
heretofore provided.

18.2 ThisAgreement may be terminated at any time by the owners of a majority of the
Working Interests, on an acreage basis, with the approval of the authorized officer. Notice of any
such approval shall be given by the Unit Operator to all parties hereto.

ARTICLE XIX - APPEARANCES
19.1 Unit Operator shall, after notice to other parties affected, have the rightto appear

or and on behalf of any and all interests affected hereby before the Department of the Interior, and
to appeal from decisions, orders or rulings issued under the regulations of said Department, or to
apply for relief from any of said regulations or in any proceedings relative to operations before the
Department of the Interior or any other legally constituted authority: Provided, however, That any
interested parties shall also have the right, at its own expenses, to be heard in any such proceeding.

ARTICLE XX- NO WAIVER OF CERTAIN RIGHTS

20.1 Nothing contained in this Agreement shall be construed as a waiver by any party
hereto of the right to assert any legal or constitutional right or defense pertaining to the validity or
invalidity of any law of the State wherein lands subject to this Agreement are located, or of the
United States, or regulations issued thereunder, in any way affecting such party or as a waiver by
any such party of any right beyond his or its authority to waive.

ARTICLE XXI - UNAVOIDABLE DELAY

- 13­



..

21.1 The obligations imposed by thisAgreement requiring Unit Operator to commence
or continue drilling orto produce or utilize Unitized Substances from any of the land covered by this
Agreement, sliall be suspended while, but only so long as, Unit Operator, despite the exercise of
due care and diligence, is prevented from complying with such obligations, in whole or in part, by
strikes, Acts of God, Federal or other applicable law, Federal or other authorized governmental
agencies, unavoidable accidents, uncontrollable delays in transportation, inability to obtain
necessary materials in open market, or other matters beyond the reasonable control of Unit
Operator, whether similar to matters herein enumerated or not.

21.2 No unit obligation which is suspended under this section shall become due less
than thirty (30) days after it has been determined that the suspension is no longer applicable.

21.3 Determination of creditable "Unavoidable Delay" time shall be made by the Unit
Operator subject to approval of the authorized officer.

ARTICLE XXII - POSTPONEMENT OF OBLIGATIONS

22.1 Notwithstanding any other provisions of this Agreement, the Director, on his own
initiative or upon appropriate justification by Unit Operator, may postpone any obligation
established by and under this Agreement to commence or continue drilling or to operate on or
produce Unitized Substances from lands covered by this Agreement when in his judgement,
circumstances warrant such action.

ARTICLE XXIII - NONDISCRIMINATION

23.1 In connection with the performance of work under this Agreement, the Operator
agrees to comply with all of the provisions of section 202 (1) to (7) inclusive, of Executive
Order 11246 (30 FR 12319), as amended by Executive Order 11375 (32 FR 14303), which are hereby
incorporated by reference in this Agreement.

ARTICLE XXIV - COUNTERPARTS

24.1 ThisAgreement may be executed in any number of counterparts no one of which
needs to be executed by all parties, or may be ratified or consented to by separate instruments in
writing specifically referring hereto, and shall be binding upon all parties who have executed such
a counterpart, ratification or consent hereto, with the same force and effect as if all such parties had
signed the same document.

ARTICLE XXV - SUBSEQUENT JOINDER

25.1 If the owner of any substantial interest in geothermal resources under a tract
within the Unit Area fails or refuses to subscribe or consent to this Agreement, the owner of the
Working Interest in that tract may withdraw said tract from this Agreement by written notice
delivered to the authorized officer and the Unit Operator prior to the approval of this Agreement by
the authorized officer.

25.2 Any geothermal resources interests in landswithin the Unit Area not committed
hereto prior to approval of this Agreement may thereafter be committed by the owner or owners
thereof subscribing or consenting to this Agreement, and, if the interest is a Working Interest, by
the owner of such interest also subscribing to the Unit Operating Agreement.
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25.3 After operations are commenced hereunder, the right of subsequent joinder, as
provided in this Article XXV, by a Working Interest Owner is subject to such requirements or
approvals, if any, pertaining to such joinder, as may be provided for in the Unit Operating
Agreement. Joinder to the Unit Agreement by a Working Interest Owner, at any time, must be
accompanied by appropriate joinder to the Unit Operating Agreement, if more than one committed
Working Interest Owner is involved, in order for the interest to be regarded as committed to this
Unit Agreement.

25.4 After final approval hereof, joinder by a nonworking interest owner must be
consented to in writing by the Working Interest Owner committed hereto and responsible for the
payment of any benefits that may accrue hereunder in behalf of such nonworking interest. A
nonworking interest may not be committed to this Agreement unless the corresponding Working
Interest is committed hereto.

25.5 Except as may otherwise herein be provided, subsequent joinders to this
Agreement shall be effective as of the first day of the month following the filing with the authorized
officer of duly executed counterparts of all or any papers necessary to establish effective
commitment of any tract to this Agreement unless objection to such joinder is duly made within
sixty (60) days by the authorized officer.

ARTICLE XXVI - COVENANTS RUN WITH THE LAND

26.1 The covenants herein shall be construed to be covenants running with the land
with respect to the interest of the parties hereto and their successors in interest until this
Agreement terminates, and. any grant, transfer, or conveyance, of interest in land or leases subject
hereto shall be and hereby is conditioned upon the assumption of all privileges and obligations
hereunder by the grantee, transferee, or other successor in interest.

26.2 No assignment ortransfer of anyWorking Interest or other interest subject hereto
shall be binding upon Unit Operator until the first day of the calendar month after Unit Operator is
furnished with the original, photostatic, or certified copy of the instrument of transfer.

ARTICLE X:XVII - NOTICES

27.1 AII notices, demands or statements required hereunder to be given or rendered
to the parties hereto shall be deemed fully given if given in writing and personally delivered to the
party or sent by postpaid registered or certified mail, addressed to such party or parties at their
respective addresses set forth in connection with the signatures hereto or to the ratification or
consent hereof or to such other address as any such party may have furnished in writing to party
sending the notice, demand or statement.

ARTICLE XXVIII - LOSS OF TITLE

28.1 In the event title to any tract of Unitized Land shall fail and the true owner cannot
be induced to join in this Agreement, such tract shall be automatically regarded as not committed
hereto and there shall be such readjustment of future costs and benefits as may be required on
account of the loss of such title.

28.2 In the event of a dispute as to title as to any royalty, Working Interest, or other
interests subject hereto, payment or delivery on account thereof may be withheld without liability
for interest until the dispute is finally settled: Provided, That, as to Federal land or leases, no
payments of funds due the United States shall be withheld, but such funds shall be deposited as
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directed by the authorized officer to be held as unearned money pending final settlement of the title
dispute, and then applied as earned or returned in accordance with such final settlement.•

ARTICLE XXIX- TAXES

29.1 The Working Interest Owners shall render and pay for their accounts and the
accounts of the owners of nonworking interests all valid taxes on or measured by the Unitized
Substances in and under or that may be produced, gathered, and sold or utilized from the land
subject to this Agreement after the effective date hereof.

29.2 TheWorking Interest Owners on each tract may charge a proper proportion of the
taxes paid under 29.1 hereof to the owners of nonworking interests in said tract, and may reduce
the allocated share of each royalty owner for taxes so paid. No taxes shall be charged to the United
States or the State of Oregon or to any lessor who has a contract with his lessee which requires
the lessee to pay such taxes.

ARTICLE XXX - RELATION OF PARTIES

30.1 It is expressly agreed that the relation of the parties hereto is that of independent
contractors and nothing in this Agreement contained, expressed, or implied, nor any operations
conducted hereunder, shall create or be deemed to have created a partnership or association
between the parties hereto or any of them.

ARTICLE XXXI - SPECIAL FEDERAL LEASE STIPULATIONS AND/OR CONDITIONS

31.1 Nothing in this Agreement shall modify special lease stipulations and/or
conditions applicable to lands of the United States. No modification of the conditions necessary
to protect the lands or functions of lands under the jurisdiction of any Federal agency is authorized
except with prior consent in writing whereby the authorizing official specifies the modification
permitted.

31.2 All lessees of Record and Working Interests Owners committing to this Unit
hereby consent that subsequent lesseesof unieased federal geothermal resourceswithin the bounds
of the Unit are given the express right to join such leases to the Unit and to join the Unit Operating
Agreement.

"%%%%-Philip H. Essner

Address: 10831 Old Mill Road
Omaha, NE 68154

Date of Execution:

7 7
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ACKNOWLB>GMENT

STATE OF NEBRASKA )
) ss.

COUNTY OF DOUGLAS )

The foregoing instrument was acknowledged before me this /J.. :'!v day
of 7d~ . 1992. by Philip H. Essner, Vice President of CE Exploration Company.

WITNESS my hand and official seal.

Business Address:

/ox3/ lehug2L
0. 74%

My Commission Expires:

6EIEIAl IJTARY-stall af ldrasb
l NANCYJ.WILTS

..;. - MyComm. Exp. Oct.11, 1995
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1-'onn 3200-24
(November 1984)
. '. UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

OFFER TO LEASE AND LEASE FOR GEOTHERMAL RESOURCES

FORM APPROVED
OBM NO. 1004--0038

Expires January 31, 1986

Serial No. 0R 45506
The undersigned (sec revers<,) offers 10 lease all or any of the lands in ilcm 2 that are available for lease pursuant to the Geothermal Steam Acl of 1970 (30 U.S.C. 1001-10251.

Read Instructions Before Completing

I. Name

Strect

C[ E~plorat1on Co. (87.22%)
c/o California Energy Co., Inc.
10831 01d Mill Read
Omaha, A4E 60154

Vulcan Power Co. (9.36%)
316 NW Greenwood
Bend, 0R 97701

Terry Allen Kramer
(3.42%)
711 Fifth Avenue
New York, NY 10022

City, Stale, Zip Code

2. Surface managing agency if other than BLM:_,..i1..,$""'!J"-A.,.,..__.f...,,S..__ _

Legal description of land reque.slcd (segregate by public domain and acquired lands):

Uni1/Projcc1 _

counyecutes

NATERr .:iVu - c.r'T.
SALEM, OREGON

Total acres applied forl » 109 •89
Pcrcen1 U.S. in1cre.s1 _}..,.Q.,_,1).,...%,.____

re» + 2.220.00

Stale Oregon

19?Z MAR -2
0REGUi SiAAE rf3CE

PORTLAND.OR
2,220,00.Rental (cc S

of lot 3_exclud1ng the Newberry Special •Management

RECENT
JUN 11994

Meridian Wi 11aiiletter. 21 S. , R. 12 E . ,
Sec. 28, I, S, SE.

T. 22 S., R. 12 E.,
Sec. 4, approximately 30 acres

Area, 1ot 4, SAN, SH.

Amount remitted: Filing fee S__Q;;._ _

DO NOT WRITE BELOW THlS LINE
3. Land included in lease:

T. R. Meridian Stale County

Same as item 2.
Eion lo.

re.it No.

Total acres in leas.! 1,109.89
Rental retained f ,r?Q, QQ

In accordance with the above offer, or the previously submitted competitive bid, this lease is issued granting. the exclusive righl lo drill for, extract, produce, remove, utilize, sell, and dispose of
all the geothermal resources in the lands described in item 3 together wilh the right to build and maintain nocessary improvements thereupon, for a primary termof 10 ycan. Rights granted are
subject 10 applicable laws, the terms, conditions, and attached stipulations of this lease, the Secretary of the ln1erior's regulations and formal orders in effect as of le:!.SC issuance and, when not
inconsistent with lease rights granted or spocific provisions of this lease. regulations and formal orders hereafter promulgaled.

(Signing Off,ccr)"Tes=
Chief, Lands and Minerals

(Dale)
2 1992MAR

2 1992MAR
(Title)Adjudication Section

EFFECTIVE DATE OF L~

qi.al7­

Type of lease:

0 Noncompc1i1ivc

l competitive

X)bO!hcrCo:upensatory (P.L. 101-522. 11/5/90)



4. (a) Undersigned certifies that:
(I) Offeror is a citizen of the United States: an association of such citizens; a municipality: or a corporation organized under the laws of the United States. any State or the District of
Columbia: (2) All panics holdingan interest in the ofTerarc in compliance with43 CFR 3200 and the authorizing Act; (3) Offeror's chargeable interests, direct and indirect, do not exceed
that allowed under the Act: and (4) Offeror is not considered a minor under the Jaws of the State inwhich the lands covered by this offer arc located.

(b) Undersignedagrees that signature to this offerconstitutes arccptance of this lease, includingall terms. conditions andstipulations ofwhich offerorhas beengiven notice, andanyamendment
or separate lease that may cover any land described in this offer open to lease application at the time this offer was filed but omincd for any reason from this lease. The offeror further
agrees that this offercannot bewithdrawn, either in whole or pan. unless the withdrawal is received by the BLM Sate Office before this lease, an amendment to this lease, or a separate
lease, whichever covers the land described in the withdrawal, has becn signed on behalfofthe United States.

This offerwill be rejectedandwill affordthe offerorno priority ifit is notproperlycompletedandexecuted inaccordance with the regulotions, or ifit is not accompaniedby the required payments.
Title 18 U.S.C. Sec. 1001 makes ii acrime for anyperson knowinglyandwillfully tomaketoanyDepartment or agencyoftheUnited States any false, fictitious or fraudulent statements or representa­

. Ae .»t
(S ignature of Lessee or Arorey-in-fat)

CE Exploration Company

Signature Page 1 of 3 pages

Subject to additional stipulations attached.
See Exhibit "9

LEASE TERMS

a­
Sec. I. Rentals-Rentals shall be paid to proper office of lessor in advance ofeach lease year
until there is productionincommercial quantities from the leased lands. Annual rental rates per
acre or fraction thereof are; Sde#rrn mpei@las end $2 {ee laatee
Ifthis lease or a portion thereofis committed toan approved cooperative or unit planwhich

includes a well capable ofproducing leased resources, and the plan contains a provision for
allocationofproduction, royalties shall bepaid on theproduction allocated to this lease. However,
annual rentals shall continue lo be due for those lands not within a participating area.
Failure topay annual rental, ifdue, on or before the anniversary dale of this lease (or next

official working day ifoffice isclosed) shall automatically terminate this lease by operationof
law. Rentals may be suspended by the Secretary upon a sufficient showing by lessee.

Sec. 2. Royalties-Royalties shall be paid to proper office of lessor. Royalties shall be com·
puled in accordance with regulations and orders. Royalty rates on production are: JO percent
for steam, heat, or energy; S percent forbyproducts; and 5 percent for demineralized water.
Lessor reserves the right to establish reasonable minimumvalues on production after giving

Jessee notice and an opportunity tobeheard. Royalties shall bedue and payable on the last day
ofthe month following the month in which production occurred.
A minimum royalty shall be due foranylease yearbeginning on orafter the commencement

ofproduction in commercial quantities in which royalty payments aggregate less than 2 per
acre. Lessee shall pay suchdifference at the end of lease year. This minimum royalty may be
waived, suspended, or reduced, and the above royalty rats may be reduced forall orportions
ofthis lease if the Secretary determines that such action is necessary to encourage the greatest
ultimate recovery of the leased resources, or is otherwise justified.

Scc. 3. Bonds--Lessee shall file and maintain any bond required under regulations.

Sec. 4. Diligence, rate ofdevelopment, unitization, anddrainage-Lesse,c shall perform diligent
explorationas required byregulations andshall prevent unnecessarydamage 10, loss of, orwaste
of leased resources. Lessor reserves right to specify rates ofdevelopment and production in
the public interest and to require lessee to subscribe to a cooperative or unit plan, within 30
days of notice, ifdeemed necessary for proper development and operation of the area, field,
orpool embracing these leased lands. Lessee shall drill and produce wells necessary toprotect
leased lands from drainage orpay compensatory royalty for drainage in amount determined by
lessor.

Sec. 5. Documents, evidence, and inspection-Lessee shall file with proper office of lessor,
not later than (30)days, after effective date thereof, any contract or evidence ofotherarrange­
ment for thesale or disposal ofproduction. At such times and in such form as lessormayprescribe,
Jessee shall furnish detailed statements showing amounts andquality ofall products removed
and sold, proceeds therefrom, and amount used for production purposes or unavoidably Josi.
Lesseemaybe requiredloprovide plats andschematicdiagramsshowingdevelopment work
and improvements, and reports with rc.spcct toparties in interest, expendirures, and deprccia­
lion costs.
Inthe formprescribed bylessor, lessee shall keepa daily drillingrecord, a log, and complete

informationonwell surveys and tests and keepa record ofsubsurface investigations and furnish
copies to lessor when required. Lessee shall keepopen at all reasonable times for inspection
byanyauthorized officeroflessor, the leasedpremises and all wells, improvements, machinery,
and fixtures thercon, and all books, accounts, maps, andrecords relativetooperations, surveys,
or investigations on or in the leased lands. Lesse,c shall maintaincopies ofall contracts, sales
agreements, accountingrecords, and documentationsuchas billings, invoices, orsimilardocumen­
talionthat supponcosts claimedas manufacruring, preparation, ar-,d/or transportation costs. All
such records shall bemaintained in lessee's accounting offices for future audhby lessor. Lessee
shall maintain required records for 6years after they arc generated or, ifan audit or investiga­
tion is underway, until released of the obligation to maintain such records by lessor.
During existence of this lease, information obtaind under this section shall be closed to in­

spcction by the public in accordance with the Freedom of Information Act {5 U.S.C. 552).

Sec.'6. Conduct ofoperations-Lessee shall conduct operations in a manner that minimizes
.drers impact.to the land, air, andwater, tocultural, biological, visual, and other resourccs,
and to other land uses or users. Lessce shall take reasonable measures deemed necessary by

- I •

lessor toaccomplishthe intent ofthis section. Totheextent consistentwith leased rights granted,
suchmeasures may include, but are not limited to, modification 10 sitingordesign offacilities,
timingofoperations, and specification ofinterimand final reclamationmeasures. Lessorreserves
the right tocontinue existing uses and to authorize future uses upon or in the leased lands, in­
cluding he approval ofeasements or rights-of-ways. Such uses shall be conditioned so as to
prevent unneccessary or unreasonable interference with rights of lessees.
Prior to disturbing the surface of the leased lands, lessee shall contact lessor to be apprised

ofprocedures tobe followed andmodifications or reclamationmeasures that may benecessary.
Areas tobedisturbedmay require inventories or special studies todetermine the extent of im­
pacts to other resources. Lesseemay be required to complete minor inventories or short term
special studies under guidelines provided by lessor. If in the conduct ofoperations, threatened
orendangered species, objcclS ofhistoric or scientific iniercst, or substantial unanticipated en­
vironmenta] effects arcobserved, lesseeshall immediatelycontact lessor. Lessee shall cease any
operations that would result in the destruction ofsuch species or objects.

Sec. 7. Productionofbyproducts-Ifthe production, use, orconversionofgeothermal resources
fromtheseleascd lands is suscepn"ble orproducinga valuablebyproductorbyproducts, including
commerciallydemineralzedwater forbeneficial uses inaccordance with applicable Statewater
laws, lessor may require substantial beneficial production or use thereofby Jessee.

Sec. 8. Damages to property-Lessee shall pay lessor for damage to lessor's improvements,
and shall save and holdlessor harmless fromall claims fordamage orharm topersons orproperty
as a result of lease operations.

Sec. 9. Protection ofdiverse interests and equal opportunity-Lesseshallmaintainasafe working
environment inaccordance with standard industry practices and takemeasures necessary lopro­
tect the health and safety of the public. Lessor reserves the right to ensure that production is
sold at reasonable prices and to prevent monopoly.

Lessee shall comply with Executive OrderNo. I1246ofSeptember24, 1965, as amended,
and regulations and relevant orders of the Secretary of Labor issued pursuant thereto. Neither
lessee nor lessee's subcontractor shall maintain segregated facilities.

Sec. IO. Transfer of lease interests and relinquishment of lease-As required by regulations,
lessee shall file with lessor, any assignment or other transfer ofan interest in this lease. Lessee
may relinquish this lease orany legal subdivision by filing in the proper office a written relin­
quishment, which shall be effective as ofthe date of filing, subject to the continued obligation
of the lessee and suretyto pay all accrued rentals and royalties.

Sec. I I. Delivery ofpremises-At suchtime as all orportions ofthis lease arc rcnumcdto lessor,
lessee shall place all wells in condition for suspension or abandonment, reclaim the land as
specifiedby lessor. andwithin a reasonable period oftime, removeequipment and improvements
not deemed necessary by lessor for preservation ofproducible wells or continued protection
of the environment.

Sec. 12. Procccdjngs in case ofdefault-If lessee fails to comply with any provisions of this
lease, and the noncompliance continues for30 days after wrincnnotice thenof, this lease shall
besubject tocancellationin accordancewith theAct. However, lflhis lease includes land known
to contain a well capable ofproduction in commercial quantities, it may be cancelled only by
judicial proceedings. This provi,ion shall nor be construed toprevent lhe exercise by lessoror
anyother legal and equitable remedy, includingwaiverof thedefault. Anysuch remedy orwaiver
shall not prevent later cancellation for the same defauh occurring at any other time.
Whenever the lessec fails tocomply in a timelymariner withanyofhe provisions of the Act,

this lease, the regulations, or formal orders. andimmediate action is required, the Lessor may
enter on the leased lands and take measures deemed necessary to correct the failure at the ex­
pens of the Lessee.

Sec. 13. Heirs and successors-in-interest-Each obligation of this lease shall extend toand be
bindingupon, and every benefit hereofshall inure to, the hein, executors, administrators, suc­
cessors, or assigns of the respective paries hereto.
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◄. (a) Urdcnlpcd<>enificslhsc:
(I)Offaor is a citiz,m o( lhc UnltodScates; n tuocition ofch tams ; a~illy;« a coq,ora rion o,pniu,d omdcr lhc 1aws of the UiedSus , any Sate or tbe Diuritof
Columbia; a1 Al partiesholding an irrestinlhcofferarc incomplianocwith43CFR 3200 nd lhc authorizingAt; (3)Ofcror's chargeable iersx,dirt and lndin:ic1. do noc csoccd
thet allowed ender the Ad; and (4)0fro isnot considered a min« vndcc lhc laws o( the Staie in which the lands covcn,d by this offcc arc localed.

(b) lhoocnipcdacr,,aINC sipaNrc10 lt.iaoft'tt ccnstiMa ac:-ccpw,a:ofdlis lcuc. inctudi11& all lcnnJ.condi,ionsand --~IIOCU o(whichotlc:nwbasboo,&iYCa nouoe. and any amendzncnl
or~ bk d..c cnay.,.,...,. any landdeolcribcd in lhis olTct opca 10 lease applic.alioc, at lhc time lhis olTct was filed but omitled (or any reason from mis lcuc. The ofTcroc funhct
agreesct. dlis otr« cannot be withdrawn , either in wtaolc« part, unless thewithdrawal is rccivod by the BLMStaie Off,c,: before thi< lease. an arnaidmcsllto lhis lease, or a ocponlC
lcac. wt..ct.c- COYctS lhc land describedin the withdnwal, has beca aigncd oabehalfof the United Stale<.

This offerwill be ttj,o,d and <will afTonl theolfaw"° priority ifit is l>0( properly compldcd and e.ccu,cd ill ac-cord.anoc:wilt, the regulatioas, or ifii iJ noc ac:c-ompo.nted by the required payments.
Tide 11U.S.C. s«. 1001 malces ii a c:rimc fornay peronalnosingly and ...,ijlNlly 10make to enyDperentor agencyoflhcUnitedStates anyrai.e. f,oiuousor fraudulcnlIQlemCtll$ or repn,sc,1ta­
tionsas IO a.y fflalla'widlia its jurisdic1io<L

Signature Page /3 O't 3. ~
Subiczt to ad±:tina!
stipu!·ions t!hid.
exh. "A" LEASE TERMS

!992 MAR -2 AX 8= 30
0EGGS 1AIUFFIE

PORTL!-1.?JO". OR

5«. I. Rc«ah-¥ ntl ilall be pul to properofficeof Im« in adveceo(adl lcucyear
until there isproductionisoonerial quantities fronthe leaodLands, Anualrental ratspr
acre Of hcrioa 11,en,c:,(ane;..ti f I + lili All l $2 ferrite.
U d>ia lcaeOfa pon;.,. d>a'C,OI(iscomitted to za approved cooperativeor enit plan wtich

bodl.dcs well capableof producing leased resours , snod the plan cootins a provisioa for
allocatioa ofproductioa, royalties shall be paidoathe production allocatedto his lee.However,
.........,. rcutr.1& sl,ell coaciauc 10 be due for lbooe laid& a,ac 'Hfml a pamc:ipatiec area.
failae10poya-.1 l'enlal. ifdue, oaor beftxc 111w;wi•'CftltlYdaleo(diisblc (« IICXl

official -..omag day ifoffice is doacd)sha.'I - «· Dy IICrlllimce du& lease byopenttioa of
law. Res may be SOlpODdcd by d,c Seer-,."PJIII a sufficio,ic showing by lea«.,

Sci:. 2. Royal6es-Royallicalball be: pul 10 pcupeccffice ol'lcsaoc'. RoyaltiesdlalJbe: com­
JM,cd in accordance with relations and«den. Royally raesoa produdioa arc: 10 pct'0Cal
for seam, heat, or encq:y; 'pcn:c,,tCot t>,p.udoda; ad 'peroent for demnirlizd water.
l.,.cu«rcacnu d>C rip( to establish rasoasbleminimumn values oaproductioaafter giving

kace 110tioe MMf aa os,parGalicy10beheard.. Jt.o,allic:slllal1 be<b:aad poyable..lbc ~ day
of the rioth followrig themoth la whichproductioa occurred.
A minirams royalty hall be d,oe for-, lew,--beplaillc oa« after lbc :a m -«

of productioa in connercial quentities inwliid, l'IIJabJ~ aarq,,te Jca dlaaS2 per
acre. Lcace dlalJ pcy -=ti cliffi:reaoc: al lbc cm o( !cueyer. Thisminimroyalty may be
'WaM>d. l&llpCDdcd, OC' ratac,,,d,MMf lbc abowc l".)'allyl'IIICa may be roduocd far allOC' poctiom
of this lase iftheSorry dterines thatsch actioa isocsary toencouragebe grate
ultimate recoveryof the .lcaed tceOUr'OCC. oc is ocbereilcjmlifiod.

Sec. 3. BodsLauehall fle andmintiaany bond rquired under regrfstioa.

Scc:. 4. 1>iLis,eaoe. ~ oCdr-1,:is • ., woirir:#icm, ..sdr• I" I- 'lilallpcdarm.difiaa,t
c.cplondtN•""f'IRdb)· 1 • I h ■ "ll<ht.11 fR"'Clll ) 4-&elo, loa&al,or_
of lead resources. Lor reserves right to specifyresofdevelopment andproductioa ia
die public illlomt Md IO nqaire ""- 10 alllCrihe IO• ooapaacivc oc aoit.....wahm 30
.,.. ol--=e, ifdeadory forpropcrdcw:lo;meal .md opcr&lioaat-.:-. 6c&d.
OC'pool ebracing theseleased lads . Lease hell drill-SprodDoe wdb~ IO~
leased lands fron drainage or paycop toy royalty for drainage inamountdeterminedby
lcaor.

Soc. S. Docams, evidence, end inspectioaLccsocshall fle wilb properafficc o{ lcaor.
aoc laeer rt.. (30)days, aftereffectivedate thereof, anycootrtorevideooeafor anng­
-b lbeal,c«diopoo,,l olprod,x1ioa. Aladlrimcs..Sinadaformaslcaw-,prcxri,e.
:.-oehall furnishdetied trents horriag amounts and quality ofall pc"OaCII rcmo-i
-S old,proceeds therefron, ad amoant aod for ......... .,uipoaea oc .....idablyloot.
Lcs.oeIIIC)'berequlresftoprovideplatsadchecticdiagramsshowingdvlopee atwork
u.d impu,.-, and rports with reapeot to parties l ltreat, expediters, ddeprecia­
doa coau.
la1be fonaipn:ealbcdby leMoc' , le-=lhl,ll bcpadaydrilliac -,S,alos.,-Sc:,aq,&de

iaformetioaon well surveysad teats and loparecordofbearfoervstintioaeadfurciah
copies to lessor whee required. Letee ablll1.-pq,ca tall reasonable times for illlpeclioa
by saytchoridoff6ceroflessor, the leased premisesadallvela, npro ,machinery,
ad frres thereo, ad ell bools, accounts, mapt,adrecordsrelative to ope ti servya,
or lervestigatios oea or lea the leased leads. Lessee hall mealtnicopiesof allootrects, sales
agreements, accounting records,anddocurecrottioa scheabilling,lrvoicos, oriilerdocuec­
latioe IMC lllppOC1cotCadaimed•-nn'"-AAl,c.p..-adoa..Md/or ll'WpOltllia-.AD
-=II~...u be releceieed"'""-"• • •·-,c,in-for._ tuditbylcaw.l.­
shallmaintainroquiredrecords for6 year afterthey aregerated or, ifaedit er iervestiga­
lioa ii tmdcfw11y• ..u ftbeedol lbe cbU,pdo. tomaleticsch rocords by lessor.
Dwii-,c aitlc:aceolelm'-.. 'lii(onnd►I obcmod ..SC..thissclod«hall bedosed to la­

tpeaioa by cbc pablic: In aooorda.Dcc ,-id, die l'nmoalofWcxmatioaAd(5U.S.C. 5'2)•
·"

Soc:. 6. C.--. olopa •. I PE: tball~opa~l a ranerhtmiin±zos
ldwirlC lmpacalodoe 1-d.air, Md,__.., '°c■llanl..liWop:ai, orilu,al, aad..,_,
-and tootherland eses or ten. Lesseeshall tle reso uble measuresdeedoieary by

lessor to acconplih theintent ofhisoctioa.To theextentcosircat withleacedrights gntitcd.
R>ehmca:swumay include. buc re not limid to, modification to ritingor design of facilidcs..
tiringofopratios , and spccificaooll o(~- fiml rccwz◄;oa mcau.rcs. LesaocrcoetVCI
d,criit,c 10 contullOCcll.istiog IIICS and IO a&rtborize fua= mes apoD OC' in lhe leucd lands, in­
cduding tbe approval of CtSemallSOf riafm-o(-wwya.. Suc:b mes aball be coad.i cioocd os to
pn:-,cn1 unno:::ces:sa ry CH' unn::asoaa blc incctfercacc 'Widt rigla of lessees .
Prior todisturbing he surface of the lcu<>d Lands, knee shall 00lltad lcSJoc lo be appracd

o{pcooodurcs 10be followed andmodificatiom« rcdamatioa -.rcs mat may be ooc:esu.ry .
Areu 10be cliswrbc:d may requireinventories or special szudica IO deb::rmme cbc cXICatoC im­
pets to oher rsours. Lessemuy be required to conplee minor irrvntorisor short term
special SOJdic::s UDdc:rguidelinesprovidod by lcaot. Ifin d,c c,oc,duaofopcntiom, dircaleocd
or endangered species, objecxofhistoricorcitific interest,or substantia l unanticipated cn­
viromentl effects are observed, auochall inm>cdiwly-:oatact lcaoc. Lesaceabi.llccuc any
opcnnoas chat would rcult in the destructioaof suc:h species or objects.

Se. 7. Productioaofbyproducts--Ifthe production, u,orcomrverioa ofgeothermal resources
frocn t!oc-:leucd land.I is •wrpriblcofprocl,JciDa • valuablebyp.Olb:toc byproduc:u. indudil>&
commerciallydemineralirdwater for bcndic:i:al -=- in accocdalcc with applicableSatewater
la--. lcuor IN)' require IUi.a.ial bmdidal pcod<aaioa or ute lber.dby k:uec.

Sci:. I. Demqe$10 propetty-1..cucc aha1.I pay leaoc'foe'dama,cto lessor's improvement,
and sball aw:andMold lessorharmless froallcdairs fordamageorharmtoperoasorpropery
... result o{ lease opcnriocs .

See.9. Pru1cc1ioa a(diYa',c i1i1i:rcst1 and equalopportunityLasehallmaintain aalewurt.:iDc
erviroarert inaccordancewith standard industrypractices end talemeasurespeccary topo­
et the tealh andafty of lbc p,blic. Leaor racncadienpl IO-,e 111111 pcod<aaioa is
aold al rcaombic pis and to prevent monopoly .
Lessee shall complywim &ccuti¥eOnlcc No. 11.246olScpcmber24, 196.S, as amc:odcd..

andregaletionsend relevantordens ofcbc Sc:aecaryalubor ilmcdpi,-at!berm,. Neither
lcw,c DOI' laace'•wbox◄x- sball ---- 1q1c.-,d facililics.

Sci:. 10. Tramfcr of lease -=rcsu and rd.inqorishnmc nf lease-As rcqwred by rqulaliom.
ksacc sball filewi<h lcaor, aay -iim-«odlcrezwfcco(aa ial.ctatin lhil lca:se. LcACI!
_,-rdinqulshdm lcuc OCCl'f lepl subdivisloa by filin&al tbc pn,pef off"'ICC awritlcn rd.ia­
quisba,cs , ..tudi aball becffccuvc as oflhc daleof filmc, .t,jc,a IO 1hc -◄inucd oblipli,oc
o( lbc kaee aad IUrdy IO pay aD aoauediaaiaaad ,oyaltica. .

Scc. ll. DdMryolp, 1 ·: A1.IUO:h time• allocpoctirw oldlis lcw aren:Cllnlcd 10~.
lcaee 11ml pbo: ell -U.S in coaditioa foe Pttpemioo nc Pnb1P11cl'I, rec:l&lm lb: Land au
ap,c:ificdby l:aor, aad 'Widma rcasoaablcpcriodoltime., l'CIDO¥e equipncnt and lq>,O',UDCGII
not deemed nectary by le-« foe preaa,_.,.of pcodiidb&e wclla or eut◄inuod pn,ICdioc
o( dx: cavuoam,caC.

Sec. t1. Procecduip ia caacalddault-U 1c:aaoc&ill tocoplywithany provisioes of tbj,
le, adthenocoonplice continuesfor30days aferwrite notice thereof,this lease hal
betabjoct" ec aioain accordecewith heAt.However, ifd.isk.e lllcludcll 1111dbowl
10 COIICaia.a -..:11 QPlb&c o/pc'Oduc:ooll incommercial quatlties, t may becw:dlodoaly b)
judicial pc,,c,oodl,lca.This proviioahall pot becoastred to prcVCllllhc curc:ucby lcaol' 0t
myodlakpladeq,,ibblcl'Clll"dy, inc:ludmawlliwcroldaed:&ult.A:ryadl l'Clll"dyocwv,a
hall not prevet latercancelatioa for dx:-dcfMak occwriac-my .... time.
Whoever the lessee fils to conplyina timelymaserwithanyofthe poviuioasof theA

this lease, the regulatioes, orformalorders, ad immodmnKtioa isroquired, the Luor mmy
~~tbe1-ila!lda and takemeasuresdeemed peotearytoCUtTOCt 1bc failute ill cbca•
pcsecofde Laue.

Sec. 13. Hin anducooson-in-interest-Each obligatioa of this lease shall crind toand b
bindingupoa,adeverybeset hereofshall ire to, the bins,cxouo,administrators,
ceuon; or aaip ol dac rapcaiw parcx. llcfflo.
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0R 45506

NOTICE
Deschutes National Forest

l. The Bureau of Land Management (BLM) and the Forest Service have joint
responsibility for approval of post lease activities on leases under the
Newberry Monument legislation.

Prior to submission of a Plan of Operations for surface disturbing operations,
the lessee shall meet with the authorized representative of the Forest Service
to be apprised of specific requirements, restrictions, administrative rules and
regulations, e.g. timber sales, special use permits, experimental studies,
contracts, grazing, other mineral activities, water use and resource closures.
This meeting will be waived if the lessee is sufficiently aware of local
problems and ground rules of the area involved in the proposed operation.

2. All surface disturbing operations other than "casual use", defined by 43
CFR 3209.0-5(d), must be culturally cleared by the authorized representative
of the Forest Service. hen the lessee prepares a cultural report to comply
with standard lease term No. 6, it must be signed and certified by a qualified
archeologist acceptable to the authorized representative of the Forest Service.

3. The leased land may be in an area suitable for the habitat of threatened or
endangered plant or animal species. All known viable habitat of these species
will be identified for the lessee by the authorized officer of the BLM or the
authorized representative of the Forest Service at the preoperational conference
or field inspection with recommended mitigation measures. These may include (a)
on-site biological and/or botanical surveys by authorities acceptable to the
surface manager, (b) avoidance or (c) lessee recommendation of programs that
comply with the provisions of the Endangered Species Act of 1973, as amended.

4. No occupancy or other surface disturbance will be allowed on slopes in
excess of SO percent or on designated unstable/very unstable land types without
written permission from the Forest Supervisor, Deschutes National Forest, and
the authorized representative of the BLM.

5. Operations adjacent to any surface water or wet soil areas, such as streams,
springs, seeps, reservoirs or meadows, will require a buffer zone. The size
will be specifically identified by the Forest Supervisor, Deschutes National
Forest, and the authorized representative of the BLM.

6. All post leasing activities on areas containing caves will have restrictions
to protect the cave formations.

7. Conditional Surface Use areas shown as 2A on Attachment 1 have high visual
sensitivity and those shon as 2B have moderate visual sensitivity. Facility
siting in the 2A areas may be more difficult than in the 2B areas.

8. Lessees may be required to participate in a long-term monitoring program on
their leases.
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OR 11987, 0R 11992
OR 11994, OR 12004
OR 12007, OR 45506
3220 (943.3)

Due to enactment of the Newberry Volcanic National Monument legislation and in
accordance with section 10 of the Geothermal Steam Act of 1970, as amended, the
following described lands in the geothermal resources leases listed above are
hereby relinquished and issuance of compensatory geothermal resources lease OR
45506 ill follow immediately.

tu#6- ±[3 r- : 4Ni!3 Vi } il Pi

MAMA,SEHE!T

1292 MAR -2 MM 3 30
0REGORSiAiUFrtCE

PORTLAND.OR

RELINQUISHED LANDS
Willamette Meridian, Oregon

T.20 S., R. 12 E.,
Sec. 32, M&B of approximately 435 acres inside the

Newberry Volcanic National Monument. (OR 12007)
Sec. 34, all. (0R 12004)

T.21 S., R. 12 E.,
Sec. 2, lots 1, 2, 3, 4, S½N½, S½. (608 acres in 0R11992)
Sec. 9, E½SE¼;
Sec. 12, all. (720.00 acres in OR 11987}

T.22 S., R. 13 E.,
Sec.17, MB of approximately 445 acres inside the

Newberry Volcanic National Monument; (0R 11994)

LANDS IN COMPENSATORY LEASE
Willamette Meridian, Oregon

T. 21 S., R. 12 E.,
Sec. 28, N}, SH}, W!SE}.

T. 22 S., R.12 E.,
Sec. 4, approximately 30 acres of lot 3 outside of the

Newberry Special Management Area, lot 4,.·S½N½, S½
(approximately 1,109.89 in 0R 45506-87.22%)

The lessee and the surety remain liable for any lease obligations, excluding the
obligation to drill, accrued under the lease terms and conditions up to the date
of relinquishment. The lessee agrees to make payment of all accrued rentals and
royalties, to place all wells on the relinquished lands in condition for
suspension or abandonment and to protect or restore substantially the surface
and surface resources.

7 J

CE EXPLORATION COMPANY, LESSEE DATE
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0R 45506
Exhibit "A"

SPECIAL STIPULATIONS
Newberry National Volcanic Monument

Deschutes National Forest

The lessee shall comply with the following special conditions and
stipulations. The stipulations for "Conditional Surface Use" and for "No
Surface Occupancy" may be modified by mutual agreement of the lessee, the
authorized officer of the Bureau of Land Management and the authorized
representative of the United States Department of Agriculture, Forest Service.
All of the following are in the Willamette Meridian, Deschutes Co., Oregon.

1. The Secretary of Agriculture shall regulate all surface disturbing
activities conducted pursuant to any lease issued under the Newberry
Monument legislation and shall determine reclamation and all other
actions as required in the interest of conservation of these resources.
No permit to drill on a geothermal lease for areas covered under the
Newberry Monument legislation may be granted without the analysis and
approval by the Secretary of Agriculture of Plans of Operations covering
proposed surface disturbing activities within the lease area.

T. 21S., R.12 E.,
Sec. 28, N}, SW}, W}SE¥;

T. 22 ., R. 12 E.,
Sec. 4, approximately 30 acres of lot 3 excluding the
Newberry Special Management Area, lot 4, SM±, S.

2. This area is expected to be available for most exploration activities and
production facilities. Facility siting restrictions may be applied to
protect visual sensitivity. This stipulation may be modified or
eliminated if the lessee can demonstrate by appropriate plan of operation
to the satisfaction of the Deputy State Director for Mineral Resources,
BLM and the authorized representative of the Forest Service that this area
will not be adversely affected by the proposed activities.

T. 21 S., R.12 E., Sec. 28 and T. 22 S., R.12E.,
Sec. 4, parts shown on Attachment 1 as Conditional Surface

Use ( 2A and 2B).

3. In order to protect areas with high visual sensitivities the lessee shall
not occupy or use the surface of the following described land except for
casual use activities as defined in regulation 43 CFR 3209 unless this
stipulation is modified or eliminated. Modification or elimination of
this stipulation will require evaluation through the NEPA process and may
require a change to the Forest Plan.

T. 21 S., R.12 E.,
Sec. 28, part shown on Attachment 1 as No Surface

Occupancy.

4. In order to protect the Special Management Area, the lessee shall not
occupy or use the surface of lands within the Special Management Area.
This stipulation cannot be modified or eliminated.

T. 21 S., R.12 E., Sec. 28 and T. 22 S., R.12 E., Sec. 4,
those parts shown on Attachment 1 as NSOM Area.
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

e%.
E

FORM APPROVED
0MB NO. 1004-0034

Expires: August 31, 1989

ASSIGNMENT OF RECORD TITLE INTEREST IN A
LEASE FOR OIL AND GAS OR GEOTHERMAL RESOURCES

3al 4RR 18 M 3 30
Mineral Leasing Act of 1920 (30 U.S.C. 181 seq.)

GRES Sii±Gil!E Act for Acquired Lands of 1947 (30 U.S.C. 351-359)
PORTLAND,R Geothermal SteamAct of 1970 30 U.S.C. 1001-1025)

Department of the Interior Appropriations Act, Fiscal Year 1981 (42 U.S.C. 6508)

Lease Serial No.

OR 45505
Lease Effective Date
(Anniversary Date )

New Serial No.

Type or print plainly In Ink and sign In Ink.

PART A: ASSIGNMENT
1. Assignee CE EXPLORATION COMPANY

Street 601 CALIFORNIA STREET, LAND DEPARTMENT
City, State, ZIP Code SAN FRANCISCO, CALIFORNIA 94108

JU\\\ 1. G 1994
NATER RESOURCES DEPT.

SALEM, OREGON
·Ifmore than one assignee, check here DJ and list the name(s) and addrcss(cs) of all additional assignees on the reverse of this form or on a
separateattached sheet of paper.

This record title assignment is for: (Check one) □ Oil and Gas Lease, or [X] Geothermal Lease

Interest conveyed: (Check one or both, as appropriate) KXRccord Title, D Overriding Royalty, payment out of production or other similar
interests or payments

2. This assi1mment convevs the followin2 interest:
Land Description

Additional space on reverse, if needed. Do not submit documents oragreements other than
this form; such documents or agreements shall only be referenced herein.

Percent of Interest
Owned Conveyed Retained

Percent of
Overriding Royalty
or Similar Interests

•
T. 21 S.,R. 12 E., Willamette Meridian

Sec. 14, NW!NE}, NW}, N}SW}, SW?SW?:
Sec. 15, All;
Sec. 21, A11;
Sec. 22, NW}, W}SW}.

Containing 1,840.00 acres, more or less
Deschutes County, Oregon

b C d

Reserved Previously
reserved

or conveyed
e f

-0- -0-64.91% 64.91% -0-

Delta Funds, Inc. has reserved a 0.067 Overriding Royalty Interest in 2.!4% of Lease
OR 45505, pursuant to that certain letter agreemeht dated November 19, 1990 betwe:en
California Energy Company, Inc. and Delta .Funds, nc.

FOR BLM USE ONLY-DO NOTWRITE BELOWTHIS LINE
UNITED STATESOF AMERICA

This assignment Is approved solely for adminlstrative pUJ:PQSeS, Approval does notwarrant that either party to this assignment bolds legal or
equitable title to this lease.
lRJ Assignment approved for above dcscn"bed lands ; tJ Assignment approved for attached land description

MAY 1 1991
Assignment approved effective ---~--------------

By
Chief, Lands and Minerals
»r,'-stir ti

APR 1 8 1991

D Assignment approved for land dcsmption indieated on reverse
of this form.



Part A (Continued): ADDITIONAL SPACE for Names and addresses of additional assignees in Item No. I. if needed. or for Land Description in (tern No. 2. if
needed.

PART B: CERTIFICATION AND REQUEST FOR APPROVAL

1. The assignor certifies as owner of an interest in the above designated lease that he/she hereby assigns to the above assignee(s) the rights specified above.

2. Assignee certifies as follows: (a) Assignee is a citizen of the United States; an association of such citizens; a municipality; or a corporation organized under the laws
of the United States or of any State or territory thereof. For the assignment of NPR-A leases, assignee is a citizen, national, or resident alien of theUnited States or
association of such citizens, nationals, resident aliens or private, public or municipal corporations, (b) Assignee is not considered a minor under the laws of the Sute
in which the lands covered by this assignment are located; (c) Assignee's chargeable interests, direct and indirect, in either public domain or acquired lands, do not exceed
200,000 acres in oil and gas options or246.080 in oil and gas leases inthe same State, or 300,000 acres in leases and 200,000 acres in options in each leasing District
inAlaska, if this is an oil and gas lease issued in accordance with the Mineral Leasing Act of 1920 or 51,200 acres in any one State if this is a geothermal lease; (d) All
patties holding an interest in the assignment are otherwise: in compliance with the regulations (43 CFR Group 3100 or 3200) and the authorizing Acts; (e) Assignee is
in compliance with reclamation requirementsfor all Federal oil and gas lease holdings as required by sec. 17g) of the Mineral Leasing Act; and (f) Assignee is not in
violation of sec. 41 of the'Mineral Leasing Act.

3. Assignee's signature to this assignment constitutes acceptance of all applicable terms, conditions, stipulations and restrictions peraining to the lease described herein.

For geothermal assignments. an overriding royalty may not be less thanone-fourth (4) of one percent of the value of output. nor greater .than SO percentof the rate of royalty
due to the United States when this assignment is added to all previously created overriding royalties (43 CFR 3241).

I cerify that the statement:s made herein by me are true, complete, and corrt to the best of my knowledge and belief and are made in good faith.

Execud hislOthdyor 'April .1991
California Energy

Z2
or PH1lip H. Essner? President Land

Anomey-in-fact _
(Signature)

601 California Street

Executed hislOth_ day or April

(Sigatu1 :)H. Essner, President Land

(Signature)

(Assignor's Address)

San Francisco, California·
(City) (State)

94108
(Zip Code)

,Tille 1.8 U.S.C. Sec . 1001 makes it a crime forany per.· );(nowingly and willfully 10 rna)(c 10 any Dcpanmeni or ae . ~• of the United States any false. fictitious or fraudulent
' riv,or representations as to any materwithin' .)ridiction._i f) "

. ~~==================
.,. t * U.S. GOVERNl.4ENT PRINTINGOFFICE: •-1'3-01S/ll50l1
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

FORM APPROVED
0MB NO. 10040034

Expires: August 31, 1989

New Serial No.

Lease Serial No.
OR 45505
Lease Effective Date
(Anniversary Date)

ASSIGNMENT OF RECORD TITLE INTEREST IN A
LEASE FOR OIL AND GAS OR GEOTHERMAL RESOURCES

£931 AR 18 3 30 Mineral Leasing Act of 1920 30 U.S.C. 181 et sq.)

Or::E,::oJ...; ", ·'· -,· ,,, . 1c1· Act for AcquiredLands of 1947 30 U.S.C. 351-359)#U U :i5lurritPORTL Fi rCu, OR· Geothermal Steam AJ;t of 1970 (30 U.S.C. 1001-1025)
k Depanmeot of the Interior Appropriations Act, Fiscal Year 1981 (42 U.S.C. 6508)

Type or print plalnly In Ink and sign In Ink.

PART A: ASSIGNMENT
1. Assignee California Energy Company, Inc.

Street 601 California Street, Land & Permitting Department
City, State, ZIP Code San Francisco, California 94108

·If more than one assignee, check here D and list the name(s) and address(es) of all additional assignees on the reverse of this form or on a
separate attached sheet of paper.

This record title assignment is for: (Check one) □ Oil andGas Lease, or Geothermal Lease
Interest conveyed: (Check one or both, as appropriate) 00 Record Title, D Oveniding Royalty, payment out of production or other similar

interests or payments

th t;ll .2. Tis. assurnment conveys e o owm2 mterest:
Land - on Percent of Interest Percent of

Additional space OD reverse, if nccdcd. Do not submit documents or agremeats other than Owned Conveyed Retained Overriding Royalty

chis form; such documents or agreements shall only be referenced herein.
or Similar Interests

Reserved Previously
reserved

or conveyed
a b c d . e f

T. 21 s. ' R. 12 E., Willamette Meridian 2.54% 2.54z --0­ 0.06% -0-

Sec. 14, NW}NE}, NW}, N}SW±, SW}SW};
Sec. 15, All;
Sec. 21, All;
Sec. 22, NW±, WV!SW}.

Containing 1,840.00 acres, more or less '
Deschutes County, Oregon

I

Ii
I

FOR BLM USE ONLY-DO NOT WRITE BELOWTHIS LINE
UNITED STATES OF AMERI CA

Thls assignm ent Is approved solely for administrative purposes. Approval does not warrant that either party to this assignment holds legal or
equitable title to this lease.
Ji?J.Assignment approved for above described lands; L Assignment approved for attached land description

APR 18 1991

Asienm-mt rove4 cereivelR!11SL

Rv

0 Assignment approved for land description indicated on reverse

fjg1%,a, an4 Mineral:
Adjudication Section



Pan A (Continued): ~IT_IO~AL SPACE for Names and addresses of additional assignees in Item No. I. if needed. or for Land Description inItem No. 2, if

PART B: CERTIFICATION AND REQUEST FOR APPROVAL

1. Te assignor ccnifics as owocr_of an interest in the above designated lease that he/she hereby assigns to the above assignee(s) the rights specified above.

2. Assignee certifies as follows: (a) Assignee is a citizenof the United States; an association of such citizens; a municipality; or a corporation organized under the laws
of the United States or of any Stale or territory thereof. For the assignment of NPR-A leases, assignee isa citizen, national, or resident alien of the United States or
association of such citizens, nationals, resident aliens or private, public or municipal corporations, (b) Assignee is not considered a minor under the laws of the State
inwhich the lands covered by this assignment are located; (c) Assignee's chargeable interests, direct and indirect, in either public domain or acquired lands, do notexced
200,000 acres in oil and gas opt.ions or 246,080 inoil and gas leases in the same State, or 300,000 acres in leases and 200,000 acres in options in each leasing District
in Alaska, ifthis is an oil and gas lease issued in accordancewith theMineral Leasing Act of 1920 orSI ,200 acres in any one State if this is a geothermal lease; (d) AD
parties holding an interest in the assignment are otherwise in compliance with the regulations (43 CFR Group 3100 or 3200) and the authorizing Acts; (e) Assignee is
in compliance with reclamation requirements for all Federal oil and gas lease holdings as required by sec. 17(g) of the Mineral Leasing Act; and (f) Assignee is not in
violation ofc. 41 of the Mineral Leasing Act.

3. Assignee's signature to this assignment constitutes acceptanceofall applicable terms. conditions, stipulations and restrictions pertaining to the lease described herein.

For geothermal assignments, an overriding royalty may not be less than one-fourth (') of onepercent of the valueof output. nor greater than SO percentof the rate of royalty
due to the United States when this assignment is added to all previously created overriding royalties (43 CFR 3241).

I cerify that the statements m;i,dc herein by me are true, complete, and correct to the best of my knowledge and belief and are made in good faith.

Inc.

Philip H. Essner 1

Vice President Land
Land & Permitting Department

or
Amory-.tr,2-"21-'a

2d a. mExecwahisdayof71.197/

(Zip Code)

Executed this l_O_t_h__ day otApril. 19 ..;.9_1__

Name of Assignor as shown on current lease Delta Funds, Inc •
Please type or prim

Moffitt, Jr.

(Assignor's Address)
Philadelphia, PA 19102

(Ciiy) (State)

·' Title I~ U.S.C. Sec. I0OI makes it a crime for any pe··.·..•~nowingly and willfully to make to any Dcpanment or ar.. >.~ of the United States any false. fictitious or fraudulent
'atemint or representations as to any mater within:Jurisdiction..)

• +· •· it US GOVERNMENT PRINTING OFFICE; 19A8673-0 16/950 11

L..
·••' ...... :· ;.•.··



.... ·.,:.
-•t'ro3s'
(November 1984)

UNITED STATES
DEPARTMENTorTHE INI"ERlOR

. BUREAUOF LANDMANAGEMENT

OFFER TO LEASE AND LEASE FOR GEOTHERMAL RESOURCES

FORM APPROVED
OBM NO. 1004-0033

Explra Janary 31, 1986

Serial No. OR 45505

Denver, CO 80202

Christian F. Murer (35.091)

1645 Court Plaza. Suite 201601 Califom1a Street, Suite 900
Srcet

I. Name

The undersigned (see reverse) offers to lease all or any of the lands in item 2 that arc available for lease pursuant to beGcothc: rmal SteamAct of 1970 (30 U.S.C. 1001-1~).

i

I Read lmtrudions Before Compldln&

C€ €xpoaTien Co zu.917C./ D Califomfa Energy C0111pany, Inc. (-62.371) lta Funds, Inc.
c/o W. Mofff
Roberts

City, Sate. Zip Code 5San Francfsco, CA 94108

2. Surface managing agency if othct- than BLM:_U......,.S..,,.D,..A._.,__.,F_.S.,__ _

Legal description of Land requested (segregate by public domainand aap,.i.rcd lands):

Unil/P?oject _

!I!!'-..--:­-1:c
>

-21 s., -12 E., Meridian Willamette

Sec. 14, NW\NE\, NW\, N\SW\, SW\SW\;
Sec. 15, All;
Sec. 21, All;
Sec. 22, NW, W\SW\.

sta1e Oregon Counry Deschutes

U)

o)
0

Tow acres applied for ] , 84 Q QQ

Percent U.S.~ 100%

Amowll rcmiucd: Filing fee S -A------ Rental fee S 3,680.00 Tow S 3,680•00

DO NOT WRTffi BELOW nus UNE
3. Land included in lease:

T. R. Meridian State ' County

Same as Item 2.

Tow acres in lease 1 , 840.00
Raul rewned s 3,680.00

In accordancewith the above offer, ordiepreY)0IIISlysubmittedcompetitivebid, dis Kase 15 issued granting the exclusive righl IO drill for, extract, produce, remove, unliz.e, sell, anddispose of
all the geothermalresources inlhe lands dcsaibcd in item 3 together with the right 10 build and maintain necessary improvements thereupon, for a primary la1i1 of 10 years. Rights grantd are
subject 10 applicable laws, the terms, conditions, and anachcd sdpulatioas of this lease , dieSecrewyof the Interior's regulations and formal orders in effect as of lease issuaDce and, wben pot

incons istent with lease rights grantedor specific provisions of dil.s lease , regulations and formal orden hereafter promulpled.

(Ti lle)

Type of lease:

D Noncompetitive

[] competitive
oo, Compensatory (P.L. 101-522) 104 Stat. 2288

TE UNITED STUTES OFAMEC_-7..22cc
~ (SipiasOCf>Cef)
Chief,Lands and Minerals [PR l

8

1 9 9 1Adjudication Sedion

EFFECTIVE DATE OF J..EASE__..:;;M;;..:AY.,;___1_1_99_1 _



Duly executed this

4. (a) Undersigned certi fies that:
(I) O!Teror is a citizen of the United Sates; an usoc ia1ion ofsuch citizens: a municipality; or a corporation organized under the laws or the United Sates, any State or the Dislrictof
Columbia: (2) All pan ics holding an intercs 1 in the ofTerare in compliance with 43 CFR3200and theauthorizing Act; (3) O!Tcror·s chargeable interes ts, direc t and indirect, do pot exceed
Iha! allowed undCT the Act; and (4) Offcror is not considered a minor under the laws of the State in which the lands covered by this offer are localed.

(b) Undersigned agrees hat signature to this offerconstitutes acceptanceofthis lca.se , including all terms. conditions and stipulations orwhich o!Tcrorhas boc: n given notice , and any a.mcndmcat
or separa te lease that may cover any Land described in this offer open to lease application at the lime this ofTer was filed but omired for any reaso n from this lease . The offeror furher
agrees that this offer cannot be withdrawn, cii,,cr in whole or pan . unless thewithdrawal s received by the BLM State Offi ce before this lca.se . an amendment to this lease . ora scparaze
lease, whichever covers the land descri bed in the withdrawal, has boc:n signed on behalfof the United States.

This offer will be rejected and will afford the offeror no priori ty ifit isnot properl y complcicd and executed in accordance with the regulations , or if ii is not accompanied by the required payments.
Ti tle 18 U.S.C. Sec. 1001 malr.es iia crime forany person knowingly andwillfillly to make to anyDepartm ent oragency oflhc United S1.11es any false, fictitious orfraudulent statements orrpresent-
tions as 10 any maner within its jurisdi ction. · ·4a

Signature Page 1
:biz:t to 2':itical
st;±!z,n15 zttcte.J
Ssn:£ 2

LEASE TERMS

Sec. I. Rentals- Rentals shall be paid to properoffice oflessor in advanceofeach lease year
until there is production in commercial quantities from tbe leascod la.nds. Annual rental rats per
acre or fraction thereofare: SI for noncompetitive leases and $2 for competit ive lass.
If this lease or a portion thereofiscommitdto an approved cooperativeor unit plan which

includes a well capable of produ cing leased resources , and the plan contains a provision for
allocationofproduction, royalties shall be paid on the production alloc:alCdto his lase. However,
annual rentals shall continue 'to be due for those land s not within a partic ipatin g area.
Failure to pay annual rental, if due. on orbefore the anniversary date of this lease (or next

offic:ial working day if office is dosed ) shall automaticall y terminate thisla.scby operation or
Jaw. Rentalsmay be suspended by the Secre tary upon a sufficient sbowin& by lesse.

Sec . 2. Royalties- Royalties shall be paid to properoffice oflesso r. Royalties shall be com­
puled in acco rdance with Rgwatioru ud orders. Royalty rates on producti on are: 10 pcrccm
for steam , heal. or enery; percent for byproducts; a.od S percent for demineralized water.
Lessor reserves the right to establish reaso nable minimum values on prod uction al= giving

lessee notice and an opportuni ty 10 be beard. Royalties shall be due and payable on tbe lastday
of the month following Ille month In which produ ction occu rred .
Aminimum royalty shall be due forany lease year beginnin g 00 orafter the commc:oc:cmcni

• of production in COffllDetCial quantities in which royalty payments agrate less tha.n S2 per
acre. Lesseeshall pay such difference at tbe endof las year. Thisminimumroyaltymay be
waived, suspended, or rtduccd , and the above royalty rates may be reduced for all orportions
ofthis lease if the Secretary determines that such acti on is necessary to encourage tbe greatest
ultimate recovery of the lc:ascd resources . or is othe rwise ju.sti.lied.

Sec. 3. Bood.s-Lcssce shall file and maintain any bood required underRguiation.s.

Sec . 4. Diligence , rateofdevelopmen t, unitization , and drainage-Lessee shall perform dil igcm
exploration as rquired by regulati ons and shallprevent unnecessarydamage to, loss of, or waste
oflead rsours. Lessor reserves right to specify rates of development and producti on in
the public interest andto require Jes.sec to subscribe to a cooperative or unit plan, within 30
days ofnotice , if deemed necessary for properdevelopment and openlion of the area. field,
orpool embracing these leased lands . Lessee shall drill and produ ce wells pessary to prot,:et
lc:ascd lands fromdrainag e orpay compensa tory royalty fordrainage in amount determined by
lesso r.

Sec. S. Documents, evidence , and inspcctioo- Lcsscc shall fle with proper office or lessor,
DOC later than(30) daya, aftcr effecti ve datc thercor, anycontract or evidence ofober arrange ­
ment for the saleordisposalofproducti on. Al such timesand in such form as lessormay prescribe.
lease shall furnish detailed statements showing IIIIOWIISand qual ity ofall products remov ed
and sold, procccds therefrom, and amount used rorprodudion purpos= or una voidably lost.
Lesseemay be required to provide plats and schematicdiagrams showing development work
and improvements, and reports with respect to panics in interest, expedi tures, anddcprcc:il,­
tion costs.
In the form prescri bed by lesso r, lessee shallkeepa daily drilling record,a log, and complete

information onwell surv eys and tests and kepa reco rd orsubsurface investigationsand fiuni.sb
copies IO lessor when rquired. Lese shall kp ope at all reasocabke times for inspcaio,1
by any authorized officer orlesso r, the leased premiss and allwells , improvements, machinery,
and fixturestberon , andall books , accounts , maps, and records rcLuiveIIIopcn,tioas , sur;cya,
or investigations on or in tbeleased lancls . Lessee shall maintin copiesofall contrts, sales
arments, acounting rcords, and documentat ioo such as billings, invoices, or similar docurn­
tation that support costs claimeda.s man ufacrurin g, preparation, and/or transportatioo costs. Al
such records shall be maintaiDcd in lcs.scc's accountin1offices for future audit by lessor. Las
shall maintain rqui red reco rds for6 years after Ibey are gc:ncralCCI or, if an audit or investiga­
lion is underwa y, until released of the obligation 10 maintain such recordsby lessor.

Durin g exisneof this lc:asc , information obtainedunder this sctoo shall be closed 10 in­
specion by the public inaccordancewith be Freedom oflnfonrwioa AD. (S U.S.C. 552).

Sec . 6. Conduct or operations-Lessee shall coDduc:t ope rations ln a manne r that minim.iz.ca
adverse impacts to the land, air , andwater, to cu)rural, biological , vi.sual, and ober resoura,
and to qber land uses or users. Lsueshall tule reasonable esuresdemd pessary by·..'· )# a

lessorIO accomplish the intent ofhis section. To the extent cons istcnl widl leased righis gramz:d.
such measures may include , but arc not limi ted to, modification to siting ordesign of facilities,
timin g ofoperations . and specification ofinterim and final rec lamation measures. Lessor reserv es
the right to continue exis ting uses and 10 authorize future uses upon or in the lc:ascd lands. in­
cluding the app roval ofcasements or rights-of-ways. Such uses shall be conditioned so as to
pn:vcnt unnccccssary or unreasonable interference with rights of lessees.
Pri or to disturbing the surface of the lensed lands , lessee shal l contact lessor to be apprised

ofproced ures to be followed and modifica tions or reclamation measures thatmay benecessary .
Areas to be disntzt,cd may require inventories or special studies to dclenn inc the CXlClll of im­
pacts to oher rsours. Lssee may be required to complete minor UMntorics or short tr
special studies under guidelines provided by lesso r. If in the cooduct of ope rations, threated
orendangered species, objccu ofhis toric or scientific interest, or substan tial unanticipated en­
viron.mental effects arc observed, lessee shall immediately contact lesso r. Lcssccsball cca.se any
ope rations that would result in the destruction ofsuch species or objecu.

Sec. 7. Production ofbyproducts--If he production, use , or conversion ofgeothermal rsoures
fromthese leased lands is susccpdblc of producing avaluable byproduct or byproducts, including
commercially demineralized water forbeneficial uses inaccordance with app licable State water
laws, lcs.sor may requite substanlial beneficial prcdudi on or use thereofby lcuce..

Sec . 8. Dama ges to property-Lessee sball pay lessor for damage to lesso r's impro vements,
and shall saveand bold lesso rharmless fromall claims fordamage or harm to pcrsoasorproperty
as a result of lease operations .

Sec . 9. Proccction ofdiverse interests and c,qualoppoJ11.tni ty-Lcsscc shall maintaina safeworicing
environment in accordance with standard industry practices and tuke measures pessary to pro­
ICCt the heal th and safety of the public. Lessor reserves the right to ensure that production is
so ld at reaso nable prices and to prevent monopo ly.
Lcsscc shall comply with Executive Order No. 11246 orSeptember 24, 1965, as amended,

and regula tions and relevant orders orthe Sec retary oflabor issued purs uant thereto. Neither
lcs.scc: oor lessee 's subcontnc:IO r shall maintain segregated facilities.

Sec . IO. Transfer of lease interes ts and relinquis hment of lease-As r<:qllircdby rcgulatioc1s.
lessee shall fle with lessor, any assignmentor oher transferofan interest in this lease. Lsse
may relinquish this lease or any legal subdivision by fil ing in the proper office a writen relin­
quishment, which shall be effecti ve as ofthe date of filing, subject IO the continued obligatioa
of the lessee and surety to pay all accrued rcnws and royalties.

Sec. 11. Delivery ofprcmisco- At such time as all or portions ofthis lease are renuredto lessor.
lessee shall place all wells in condition for suspens ion or abandonment, reclaim tbc land as
specifiedby lessor, andwithin a reaso nableperiod of time, removeequipment and improv cmc:nt:1
not deemed necessary by lesso r for preservation ofprodu cible wells or cotinud procti oa
of the environment.

Sec. 12. Procccdings in case ofdefault --If lese fails to comply with any provisiosof this
lease , and lbc: noncompliance con tinues for30days after wri 11e11 ooticc thereof, this lease shall
be subject to cancclJ.ation in l0COldanoc with the Act. However, if this lease includes land knowD
to contain a well capable ofprodvctioa in comme rcial quantities, it may be cancell ed oaly by
judicial proceedings. This provision shall DOI beconstrued to prevent the exercise by less« or
anyoder legal and equitable remedy, including waiver ofthe default. Anysuch remedyor waiver
shall DOCpn:vCDI later c:a.ncc llation for the same: default occurring at any olhcr time.
Whcocvcrhe lessee fails to comply in a timely mannerwith any of the provis ions oftheAt,

!his lease , tbe regulations , or formal orders, and immediate action is rquired , the Lc:uormay
enter on the leased lands and tau measures deemed ncccssary to correct the failure al I.be ex•
pensofthe Lessee.

Sec. 13. Hein and successo rs-in-interes t-Each obligation of this lease shall extend 10 and be
binding upon, and every benefit hereofshall inure to, the heirs, executors, administrators, su ­
csso ns, or assigns of the respective paries hereto.

·1
·A



MAI 3 30231 4PR 1e
4. ) Undersigned cerifes that :

(I) OITcror is a citiz.cn of the United~: an association ofsuch citiz.c..; a municipality; or a corporation organized under the laws orll>e-Unilcd SW=. any St.oc.e « the Disttict of
Columbia; (2) AII pars holdingan intra in he offr are in comrplunewih 43 CFR 3200 andhe authorizingAt; (3)Oro's changableinri,dir&iadindirect;,io exd
hut allowed under he Act; and (4)Offror is nocosidercdaminoruder the Lawsof the Sate in which the lards covered by thisoffrrelaid]] Fjf; -, ''­

(b) Urdersigned agrs that signature to thisoffaconstrtesacpaneofthis le., includingall terns, conditionsand stipulationsofwhich offerorhis bh'glvrle,'danyamendment
or separate lease thut may co= any land dacn"bcd inthis offeropen to lease application at he tire his offer was filed but omitted for any rcason from this lease. The olTcror further
agres that this offer cannot be withdrawn, either inwhoke or pan, unless the withdrawal is received by he BLMSuate Olebefore this lease, an amendment to this lac , or a separate
lease, whichevercovens the land described in the withdrawal, has been nod on behalfof the United Sutcs.

TMis offerwil l be rejectedand wil l afford the offeror no priorily iiit is naepropertyoornplc:icd and cxocuted inaccordancewith the regulations, or ifii is,naeaccompllllcdby the requiredpoymam.Tide I8 U.S.C. Sc. 1001 rnaJ:cs iia crimefor any person b>owm&IY andwill fully eorake to anyDepartment or agcny o theUnitedSta=any fle, fictitious or fraudulent rauerents or representa ­
bonl as lo any matter within izl jurii.diction. ;

v6by cs4 a, 1Oth yoApril.ol.

Signature Page 2

S:;:::t:z±77z=2l
s!ipu!cnz zttzicd,
Se Eh.5.: "

LEASE TERMS

Sec. I. R.cntal s-Rcaws shall be paid to properoffice of lessor in advance oreac:11 lease year
until there isproduction incommcn:ial quantities from the leased lands. Annual rental rates per
cT or fnction tbcr.ofarc: SI for noocompcti tivc leasesand$2 for competi tive latscs.
Ifthis leaseor a portion lheroo f is oommi a,:,d 10 anapprovedcooperative or unit plan wtich

includes a well capable ofproducing leased n::soun:cs , and lhe plan cont.aw a pr,MSJoa for
alloc:mon orproduaioo, royalties shall be paid oa the productioaalocatedto thisbsc. lfoweva-.
111111W rentals shall OOO!inuc: to be due for those Lands not within a participating ara.
Failun, topay annual renul, if due, on or before theanniversarydate ofthis lcaae (or next

official ..-oriini day ifoffice isdosed) &hall aut.omatic:alJy lCmWlde di.is leaseby opcntiooof
La. Rentals muy be suspended by the Scrury upoa a ruff6cit bowing by le±ee.

Sc.2. Royalties--Royalties±hall bepaid 10 prop::t office of ac..o.-. Royalties &hall becom­
pouted in accordanoewith regul&tioos and orders. Royally rues oa production are: 10 pcn::eot
for SICam. heat, or energy; S perent for byproducts; and percent for dcmincnliz,:d water.
Lssor reserves the right to establish reasonableminimum valueso productionaftergiving
'lesseeDOtic:c and an opportunityto be beard. Royal ties shallbe due and p,yablcoa die last day
-' of the month following themonth in which production oocumd.
' Aminimum royalty shallbe due (ormy lease yearbeginningoa orafter thecommeoccmcnt

t ·ofproductio in commercialqunities inwhich royal ty payments aggregate less than 2 per
acre. Lessee &hall p,y such diffcrcnecat the end ofleaseycar. Thisminimum royaltymay be
waived, su.spendcd, or reduced , and the above royalty rats may be roduocd for all or poitioos
ofthis Jase if the Sccrcuzy ddenniDes that such aaion is lleCCSIU)'lo encowqe the greatest
ultimate recovery of the lc:ascd rcsouroes, or is otherwise justified. ·

Sc. 3. Bods-Lsse hall fle and tnaintaia as,ybood~andcr regulatiom.

Ser;• .c. Diligenoc, rateofdevelop0cnt, unitizatioa, anddnin■ac--1.cuceshalJ pa(orm diligcol
ex:ploruiooa.s requiredby regulationsand shallpn:ven1wmcccssuydamageto, loss of, or .....uc
of lcucd resourc:cs. Leuor reserv es right to specify rat.cs ordcw:lopmcnt and prodlaioa in
tbc public imerst and to require lessee 10 subscribe to a cooperativeor unit plan.within30
days of IIOCice , ifdccmcd DCOCS.W)' forproper developmentand operatioaof bera, field,
or pool eanbricing these leased lands. Lcsscc &hall drill and producewellspcssury to procca
leased lands from drainqe orpay compensatoryroyaltyfor draiAaacin amow4dcb...:iocdby
leuor.

Sc. S. Documents, evidcoa:. and inspcc:tioo- 1.cace shall fe with properoffice ofeuor,
no Later than (30) day,, a&rd!'cctivc date thereof, anycontractor evidcoc:e ofocher arnagc-­
mem for he sake or disposal ofproduction. At such times and in such forms leuocmaypuaibe.
lesseehl! furnishdeuild atmnents showing amounts and q<t.olicy ofall prochacn fflDO\'Cd
and aold, proa,cds lhc:rcfrom, and amount used (orproduaioa JIWPO'CS or unavoidably lost.
Lesemay bercquircd toprovide plats and schematicdiagrams showingdevelopreatwork
and imnprovncnts, and reporswith respect topares in inert, expenditures, maddprocia­
lioa coca.
In the formpn:scn"bcd by leuor. leuoeshall keep a dailydrillin& record, a log. andconplte

infonnatioo OCI v,dJ IW'V C)'I and lcSU and keep a recordofIIWlCllm0t invcstipbOmud funwb
copiesto les.sor when required. Lessee shall keep open at all reasonable times for mp:r:lioa
by anyIUlborizcd offiocrof lessor, thekasd premiss and all wells, improvcnnts, machinery,
a.ad fu:tura lbcroon, and all books, accounts, maps, andrecords relative tooperations, surveys,
or invcastigatioosoa or ia lhe leucd lands. l..eucc shallmaintaioa,pies of all coaaxu, Alea
agrcmens, accounting records, and documentationsud, as billings . izwoia:s, or similardoc:ume&
tation that upport costsclaimed asmanufacturing, prcpanation, and/or transportationooss. All
such rcords shall beawntaincd ia leucc's aa:ou adng offioer for rutJan:auditby lessor.Lesuoc
shall malmaia requiredn:icords for 6ycan a!kr lhcyare ,encra.tcd°'• ifan a.udit or isrv estiga ­
lion is Wlden,,ay, uotil rdeued ofcbc obliption 10 maiDtaia Sidi nicords by lor.
During emt.ena:of this lau¢, informatioa obuind underhis ICICOOftaball be dod to in­

lpCCl.ioa by the public in l0COfdana:with the FredonofLforutioAa (S US.C. 552).

Sec. 6. Conduct of operatioas--Lase shall conduct operations in a DW1nCt dial aiin!auua
advereimpacts to lhc land, air, and water, ID cultural, biological, vilml, and oder raouroes,
and to oher Land uses or usen. Lcuce shall lake reuooablc IIICIIW'CIdeemed 000CUU)' by

lessor to aca>mpl ish the inlcnl ofthis scr:tioa . To the extconsistent with leased rights granted,
such mcsurs muy include, but arc not limi1cd co, ma1ffica!ioo to siting or design offacilities,
timing oropcntions . andspoci6catiooof interim and fu>al rccwnationincasurcs .L<::uor l'CSCl'\'CS
lhc right ID continue existing uses and to autboriz:e futureusesupon or in the ieucd lands, in­
cluding the appro val ofeasementsor rights-of-ways. Such us hull be conditiood so as to
prevent unnccssary or unreasonable interfcr=oe with rights of lessees. .
Prior to disrurbing the surfaceof tbe leased Lands , lessee hall cont lessor ID be apprised

ofproceduresID be foUowcd and modi fica tioas or rcciamation measuresthat may be nea:uary.
Areas to be disturbed may require invcnl<>ries or special rudis todc:tennine thecxlcDta{ im­
pacts to other resources. Lsse my be n:quin:d IO complcu: mince Ul'oQ\lllnC:s or &IIOft lam
special SQldics under guidelines providedby le&sor. If in diecoodllct oropc:ratioos. lhrca1eocd
or cndngcrd spcis , objectsofhistoricOf ICicmi6c intaat, or sub&taJuif l unanricipa•cd -:n­
vironmen tal effects a:,: observed, lssee shall irnrncdi■tely coctact leasor. Leuce&hall oeue llJ'/
operations thut would result in the dcsnuc:tioaof such &pCCics or objects.

See. 7. Prodaaioo ofbyproducu-lftheproduction.use, orcoavenioaofgeothermalresours
from theseleased Lands is susocpa"ble af l'roducin& a valuable byproduct orbyproducts, including
commerciallydemineralizdwaerfor beneficialusin accordance with applicableSatewater
laws, lessormay require rubswltial beoelicial productioa or we thcn:of by leucc.

See. 8. Dama ges 10 propcny-Leuce hall pay lessor fordamaac ID lesso r's improvements,
andulallsaveandhold lcs.sor barmlcss fromallclaimsfor damageorharmtoperonsor property
as • result of lease opcntioas.

Ser;, 9. Protccoonofdivcnc inlaem andequal opportunity--Lesseeshallmaintain asafeworking
environment inaccordancewith rtandardinduslJy practioesand takemeasuresDC0CSAf)'10pro­
ttx:I the health and safety ofhe public. Les£Ot reserv es lhc ripe to csure that produdioa is
sold 11 reasonable prices and to prevent moo0poly.
Lese±hull com p l y with Executive OrderN o . 1 1 2"6ofSpenbr 24, 1 965 , as amended,

and regulations and relevant orderofthe Sccrduy of Labor issued pursuant thereto. Neither
lessee noc lessee's subcontractorshall maintaiasq:replCd facilincs.

Sec. 10. Tnnsfct of lease Dlten:mand relinquishment ofleas.As rquiredby rcgu1atioos.
lc:1sce shallfilewith lessor.my assignmentor od,er tra.11$(erofan intcresl in this leue. Lessee
may rdinquish this lease Of' any lcga! subdivisiona by filing in Ibo: properoffice a written relin­
quishment, which shall be effective u of the date or filing. subject to the coatillucd obligatioa
of the ease and surety to poy all accrued realsand royalties.

See. 11. Dclivezy ofpremises-Atuh timea.sallorportioasofIbis lease arcn:wrnedto lessor,
lcssce shall place all wells inconditioo for suspensionor at.ndomneo1. rcclaim the land as
spc:cificdby lessor. andwithin a reasonable period oftime, remove equipmentand improvaats
DO( deemed 1100C$$11Y by lessor for prcservatioci ofproducible wellsor c:omiiwcd proc,:,ctioa
of lhc enviroa.ment.

Sec. 12. Proceedings in caseofdefault-Iflcsscc fails 10 comply with any provisioasof this
lc&se, and the noncompliancecon tinues for30days after writen notice thereof, this lase hall
be subject 10 canocllation in ll000nWl0Cwith theAt. However, if this lease includes land know11
10contaioa well capable ofproduction in conmerciul quantities, it may be cancelled oaly by
judicialprocdings. This provision ±hall notbe oustrud toprevet the exerciseby luor or
any other lepl and equitable remedy, including waiverofcbcdefult. Any such rancdyotwuver
shall DOC pw,enl Later cancellation for the samedefault oc:cunill& at any Olhc:r lime.
Whenever lhe lessee fails IDcomply ioa limcly mannerwithanyofbeproviuiosof tbcAl:f.

this lase, the regula tions, or formal orders, and immediat estoais roquired, the Lesuormay
-ron lhc leased lands and tau measuresdccmcd IICIQCSA1')' 10 COCTCd tbe failure at lbc ex­
pee of the Lcucc.

Sec:. 13. Heirs and successors-in-interest-Eachobligation ofthis lease &hall extetld lo and be
blndia& upoa, andeverybenefit hereofhull inure to, the heirs, cxcutors, adminisrton , c­
oerson, or assigns of lhc respective parties hereto.



4. (a) Undersigned cerifics that:
(l)Oferor isi citizen of the United Sates; an association of such citizens; a municipality; or a corporation organized under the laws of.tte United Sates, any Sute or_heDistrict of
Columnba; (2) AII paris holding an intcrst in the offer re in compliance wih43 CFR3200dheauthorizing At; (3) Offeror's chargablz inters, dirrzdmndirit.t,or exceed
that allowed under the Act; and (4) Offeror is no considered a minor under the lawsofhe Sue in which the Lands covered by his offer aretocmd;+ / (

(b) Undersigned agrees hutsignature to this offerconstitutes accepanceof this lease. includingall erms, conditionsand stipulationsofwhichofferor hisbh l'lekdanyamendment
or separate lc.asc 1h11 may cover any land dc<eribcd in this offer opa, 10 lcucapplicacion ., the time this offer was lilcd but omitted for any reason fro this lease. Te offecror funher
agrecs that this offer cannot be withdrawn, cither in whole or part, unless the withdrawal is rcivcod by the BLM Sute Office before this lac . an amendment to this lease, or a sparate
lease, whichever covers the Land described in the withdrawal, has bon signod on behal f of the United Stutes.

This offerwill be rcjteed and will afford theofferor no priority if it is ft0( p,-opcrlycomplc, cd and caOCU1Cd inaccordance with the regulations. Of ifit isno accompaniedby the required payme nts.
Title 18 U.S.C. Sec. 1001 makes itacrime for any pcnon knowingly and willfullyto make toany Dcpuunc:rooragency oftheUnitedSlates any false. fictitious or fraudulent suterentsor rcp<-cscnla­
tions as IO any mater within its juri>d>clion,

Duly executed this /•ave'.»@

Signature Page 3
Sub5jct to &±it:oral
stipulatns a±tact:ed.
ca Ehib.t "A"

LEASETERMS

Sec . I. Rcnws-Rcnws SN.I I bepaid 10 proper offofI= in advance ofcacti lc:asc year
until thcf'C isproduction in commercial quantities (ramthe lea.sod lands. Annual renal rats per
crcor fraction hcrofr: Sl for noncompetitive leases and S2 for compcw,,c lcascs.
If this lease or a portion thereofis oommincd 10 an approved cooperative or unit pan which

includes a well capable ofproducing leased rcsours, and heplancontains a provisioafor
a1Jocalioc,ofproduaion. royaltics shall bepaid on lhc: production alloc:aled 10 this lase. However,
annul rental s hall continue 10 bc: due for lhosc land s 1101 within a participating area.
FLilure IO pay annu.al renul, if due, on or before the anniversarydale of this lease (or next

offkial wori:ing day ifoff10C is closed) shal l automa tical ly tcmtlnate this lease byop:nlioaof
law. Rentals may be suspcndod by the Sccn:uzy upon a sufficient showing by ia-.

Sec . 2. Royalties-Royalties SN.I I be: paidoproperoffice oflessor . Royaltieshall be com­
puted in aa::ordancc with regulationsand ordcn . Royalty rates on productioa an:: JO pen:,cnc
for ream, beat, or energy; S percent for byproduas; and S percent for deminerlid water.
Lessor reserves the right 10 establish reasonable minimum values on producoaafer giving

lessee notice and an opportunity to be heard. Royalties lhaU be due and payableca the lastday
of thc month following thc month in which production oc:cum:d.
A ininimum royalty shal l bedue for any lease year beginning on or after the ement

a(production in commercial quantities in which royalty payments aggregatels Iba.a $2 pe,­
acre. Lessee shall pay such differenc e al the end oflease ycar. Tb.is minimum n,yaltymay be
waived. suspend,:d, cw rcduc:cd, and the above royalty rates may be reduced (oc all or portioas
ofthis lca.sc i(he Scrary determines hut such acoon is ncccswy 10 czw:ounec the grealcsl
ultimate rcc:ovc:ry ofthe leased rcsours, or is o<hctwisc justific:d.

Sec . J. Bonds-Les.sec shal l file and main tain any bond required under regulatioas.

Sec . 4. Diligence, rteo(ckvdopmcm . wtitiution, anddrainage- Lessee hallperform diligent
exploration as n:,quircd by n:gwations and shall pm,cm WIDOCCS.SII)'damqc to, leaol,orwaste
ofeased resources. Lessor reserves right to specify rates of development andproductioa in
thc public interestd to n,quirc Jessee to subscribe to a c:oaperalive or unitpl,within30
days ofBoie , ifdccmcd DOOCSSUy forproper development and opcntioa ofde area. fidd.
or pool cmbrxing lbc3e 1cascd lands. Lessee shall drill and producewells necessary to pn,rza
leucd lands fromn drainage or pay compensatory royalty fordniaagc in &IDOWIId<lcrmincd by
lessor.

Sec .,. Documcnu, cvidenoc, and in.spec:tioo-La&e,e shall file with proper office o( lessor,
pot later than (30)days, aftereffective date thereof, aaycoutnct or C'Yidcncc ofoder arrange­
D'ICnl for thc sale ordup,,salofproduction . At such times and in suchformas lessormoypn:scribe,
lessee shall furnishdca.ilcd Stalements showing amountsand quality of all products removed
and sold, prooceds therefrom, and amount used for productioapurposes or unavoidably lost.
Les.secmay be required toprovide plats and schematiediagrarm showing dndopmcat wort
and i.mpro\'cmenu, and reports wrth resp to patties in interest,e,q,cnditures....S dcpn:cia­
tion costs.
Inthe for prescribed by lessor, lesse shall ip • dailydrilling record, a log,adconplee

infonnatioaon wellwivcys and ICSU and kepa recordofsubsu:facc lirvcstipoo. and furish
copies to lessor when required. Lessee shall keep opca at all R:L$00.lble times for iaspectioa
by any authoriz.cdoffiocr of lessor, the leased prcmllC$ and all wells, improvements, machinery ,
and fixnltcs lbeteoa , andall boob, accounts, maps, and records relative tooperatios, surveys,
or investigatioas on or in thc leased lands. Lcuce shall maintain copic:a of all-• Illes
agrcemens, accounting records, and documcncatioa suchs bllings , invoices,orsimlrdocum­
cationthat JUf'P0l'1 costsclaimedas munufcring, preparatioa, and/or tnsporttiocosts.All
uchrecords hull be maintained inkse's accountingoffices forfuture audit byesot. Lessee
hall maintain rquired rcoonh {Of6 ycars after theyaregcratodor, ifan audit or inatiga­
lioa is underway , until rekaud of the obliptioo to maintain such records by lessor.
DuringC.wlCDCCoflhis lease, infonnatioa obuinod under this ectioa hallbe cdosed to in­

spcclioa by die p,blic: inaccorduce with the Fredon ofWormalioa At (S U.SC. 552).

Soc. 6. Conduct ofopenlions-Lc:s.scc shall conduct op:ntioGa ia a mannerthatminimizes
advere impactto the Land, air, and water, toa/url, biological , visual, andoherresources,
and to obrLaud uses or usens. Lessee hull tke reasonablemeasuresdoemed necessary by

lessor 10 a,a:,ompli.sh the intent or !his section. Totheextntconsistent with leased rightsgranted.
such measu res may include. but an: DOt limitocl to, modification tositingordcsip of f&cilitics,
timing ofopcndons , andspcciliationof interim and final reclamationmeasures. Lessor reserves
the right 10 continue existing uses and to authoriz.c: future uses upon or ia the leased lands, in­
cluding the approval of casemen ts or rights-of-ways. Such uses shall be conditioned so as 10
p=cnt unncc:cc.ssary or unrusonable intcrfcrcncc with rights of lcssccs.
Prior to disturbing the surface of the leased lands, !cs.sec SN.I I oontact l=r 10 be: apprised

ofproc:cdurcs to be followed and modifications or reclama tion measu res that may bencccssary.
Areas to be disturbed muy rcquire inventories or special sudies to derminethe extent ofim­
pacts 10 other resou rces. Less may be rc,quircd to complete minor im'Cn lOrics or short ICrnl
special studies under guidelines provided by lessor. If in the conduct ofopcnlions , dvcalCOCd
or eodangcrcd spc,cics. objects ofhistoricor scientific iatucst , or substantial uaanlicipat.od ca­
viroamcatal effects arc observed. lessee shall immediatelycontact lessor.Lcsscc shallcease a,:,.y
operations that would result in the dcstructioa of such species at"objcas.

Sec . 7. Production ofbyproducts-Ifthe productioa, use, orconvasioaofgcotbennaln:sourccs
fromthese leased lands is susceptibleofproducinga valuable bypr0duaor bypn,duc:ts , includlag
commcn:iaJJ y dcmlncralizcdwaler for beneficial uses in accordance with applicable State water
Laws, lessor may require substantial bc:ncficial produaion at" use thereof by lessee.

Sec . 8. Dama&es 10 property-Les.see shall pay less« fordamage to lessor's improvements,
and shall saveand hold lessor harmless fromall claims fordamageOf harin IO pcnons or pc,:,pa1y
as a rcsult of lease opcntio ns.

Sec . 9. Prcc.caionofdivcnc inlttcsts and equalopportuni!y-Lcssccshall mainlalna safe woriciDg
a,vironmcn t in accordanc:c with sandard industry practices and taJc.c cncasurcs DC0CSSU)'to pro­
Cea the health and safety of thc public. lessor rc:scrYeS the right IO ensurethat productioa is
sold at n:asonablc priocs and to prcvatmoopoly.
Lc:ucc shall comply with Executive Order No. 11246 ofSq,ccmba-24. 1965, &$ --secs,

and regulations and relevant ordcn of theScrary ofLabor is.sued pursuam diet-clO . Neither
lcssoe nor lessee's subcontractor shall maintaia aqrep.!ed facilities .

Sec . 10. Tnnsfer of lease: inte:rests and n:linquishmeat of lease-As rcquircd by regulations,
lessee shall file with lessor, any assignmen t or oder transferofan interest in tbis lease . Lc:s.scc
may relinquishthis lease or any legal subdivisioaby filing in the properoffice awrit relin­
quishmcent , which shull be effecti ve as ofthe date of fling, subject to the continued obligatio
of the lc:sscc and surety to pay all aa:rucd rcnuls and royalties.

Sec . 11. Delivery ofpr=isc:s-Al such timeas all or portions ofthis lease aren:!WDcd 10 ICSSOf,
lessee hall place all wells in condition for suspc:a.s ioa or ab&ndonmcat, reclaim the land as
specif6ad by lc:ssoc . and within a reasonable period oflime. n:movecquipmcn( and improvements
no domed necessaryby lessor for preservatioa ofprodua11lc wells or continued proccaion
of thea,viroamcn t.

Sec .. 12. Prooccdings in casea!dc(ault-U Jessee fails CO comply with any provisios of this
Sease , and the DO!ICOCllpl ianoc coatinucs for 30 days a&i- wri ltcll no<ice lhcrcor, this lc:ue shall
be subj to cancellato insordance with the At.However, if this lase includes Landknow
IO contain a well capable ofproductioa in commccc:ial quantities , it may be cancdlcd oaly by
judicial proceedings. This provisioo shall DOI be coastrued to f>('C\'Cftt the exerciseby lessor or
anyother legal and equitable randy , including waiver ofbedefult. Any such rmnody orwaiver
shall not prevent Later cancellatioa for thc same default occurring at any other time.
Whenever the lesseefils 10 comply ina timelymannerwithany oftheprovisios of tbeAt,

this laue, the regulatoas, or formal orden , and immediate ctioa is rcquired, the Lesuormay
enter oa the leucd lands and talemasurs deedpessary to corrca tbe fulure st the ex­
pense of the Lessee.

Sec . 13. Hein and SU00CU0n·U1-intaesl-Eachoblipliooo( tfiu lease sba11 CltlCnd 10 and be
bidingupoo , and every benefit hereof hull inure co, the bin, executors, adminisrto , x-

. oesson, or assigns of the rspociv parties berto.
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SPECIAL STIPULATIONS
Newberry National Volcanic Monument

Deschutes National Forest ' 4FR 18 1 3 30

The lessee'shall comply vith the following_special conditions a»aii4ti6i$.3
The stipulations for "Conditional Surface Use" and for "No Surface oc·bar&j. (#ii
may be modified by mutual agreement of the lessee, the authorized officer of
the Bureau of Land Management and the authorized representative of the United
States Department of Agriculture, Forest Service.

1. The Secretary of Agriculture shall regulate all surface disturbing
activities conducted pursuant to any lease issued under the Newberry
Monument legislation and shall determine reclamation and all other
actions as required in the interest of conservation of these resources.
No permit to drill on a geothermal lease for areas covered under the
Newberry Monument legislation may be granted without the analysis and
approval by the Secretary of Agriculture of Plans of Operations covering
proposed surface disturbing activities within the lease area.

Willamette Meridian, Oregon
T. 21 ., R.12 E.,

Sec. I4, NW}NE}, NW}, N?SH}, SW}SW};
Sec. 15 and Sec. 21, all;
Sec. 22, NW}, W}SW}.

2. This area is expected to be available for most exploration activities
and production facilities. Facility siting restrictions may be applied
to protect visual sensitivity. This stipulation may be modified or
eliminated if the lessee can demonstrate by appropriate plan of operation
to the satisfaction of the Deputy State Director for Mineral Resources,
BLM and the authorized representative of the Forest Service that this
area will not be adversely affected by the proposed activities.

Willamette Meridian, Oregon
T. 21 S., R.12 E.,

Secs. 14, 15, 21 and 22, those parts shown on Attachment 1
as Conditional Surface Use (2A and 2B).

3. In order to protect areas with high visual sensitivities the lessee
shall not occupy or use the surface of the following described land
except for casual use activities as defined in regulation 43 CFR 3209
unless this stipulation is modified or eliminated. Modification or
elimination of this stipulation will require evaluation through the
NEPA process and may require a change to the Forest Plan.

Willamette Meridian, Oregon
T. 21 S., R.12 E.,

Secs. 14, 15, 2l and 22, those parts shown on Attachment 1
as No Surface Occupancy.

4. In order to protect the Special Management Area, the lessee shall not
occupy or use the surface of lands within the Special Management Area.
This stipulation cannot be modified or eliminated.

Willamette Meridian, Oregon
T. 21 S., R.12 E.,

Secs. 14, 15 and 22, those parts shown on Attachment 1
as No Surface Occupancy Within the Special Management Area.
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NOTICE
Deschutes National Forest

l. The Bureau of Land Management (BLM) and the Forest Service have joint
responsibility for approval of post lease activities on leases under the
Newberry Monument legislation.

Prior to submission of a Plan of Operations for surface disturbing operations,
the lessee shall meet ith the authorized representative of the Forest Service
to be apprised of specific requirements, restrictions, administrative rules and
regulations, e.g. timber sales, special use permits, experimental studies,
contracts, grazing, other mineral activities, water use and resource closures.
This meeting will be waived if the lessee is sufficiently aware of local
problems and ground rules of the area involved in the proposed operation.

2. All surface disturbing operations other than "casual use", defined by 43
CFR 3209.0-5(d), must be culturally cleared by the authorized representative
of the Forest Service. When the lessee prepares a cultural report to comply
with standard lease term No. 6, it must be signed and certified by a qualified
archeologist acceptable to the authorized representative of the Forest Service.

3. The leased land may be in an area suitable for the habitat of threatened or
endangered plant or animal species. All known viable habitat of these species
will be identified for the lessee by the authorized officer of the BLM or the
authorized representative of the Forest Service at the preoperational conference
or field inspection with recommended mitigation measures. These may include (a)
on-site biological and/or botanical surveys by authorities acceptable to the
surface manager, (b) avoidance or (c) lessee recommendation of programs that
comply with the provisions of the Endangered Species Act of 1973, as amended.

4. No occupancy or other surface disturbance ill be allowed on slopes in
excess of 50 percent or on designated unstable/very unstable land types without
written permission from the Forest Supervisor, Deschutes National Forest, and
the authorized representative of the BLM.

5. Operations adjacent to any surface water or wet soil areas, such as streams,
springs, seeps, reservoirs or meadows, will· require a buffer zone. The size
will be specifically identified by the Forest Supervisor, Deschutes National
Forest, and the authorized representative of the BLM.

6. All post leasing activities on areas containing caves will have restrictions
to protect the cave formations.

7. Conditional Surface Use areas shon as 2A on Attachment l have high visual
sensitivity and those shown as 2B have moderate visual sensitivity. Facility
siting in the 2A areas may be more difficult than in the 2B areas.

8. Lessees may be required to participate in a long-term monitoring program on
their leases.
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0MB NO. 1004-0034

Expires: August 31, 1989

Lease Serial No.
OR 11992
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C '( UNITED STATES
a ••• DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

ASSIGNMENT OF RECORD TITLE INTEREST IN A
LEASE FOR OIL AND GAS OR GEOTHERMAL RESOURCES

Forni 3000-3
June 198s)

g27: 23° Es 'li.-tu3, uk

Mineral Leasing Act of 1920 (30U.S.C. 181 et seq.)
Act for Acquired Lands of 1947 (30 U.S.C. 351-359)
Geothermal Steam Act of 1970 (30 U.S.C. 1001-1025)

Department of the Lerior Appropriations Act, Fiscal Year 1981 (42 U.S.C. 6508)

Lease Effective Date
(Anniversary Date)

May 1, 1983
New Serial No.

Type or print plalnly In Ink and sign In Ink.

JUN 1 6 1994PART A: ASSIGNMENT
CE Exploration Company
C/O California Energy Company. Inc. NATER RESOURCES EPT.
601 California Street. Land & Permitting Department SALEM. OREGON
San Francisco, CA 94108

1. Assignee•
Street
City, State, ZIP Code

·Ifmore than one assignee, check here O and list the name(s) and addrcss(es) of all additional assignees on the reverse of this form or on a
separate attached sheet of paper.

This record title assignment is for: (Check one) □ Oil and Gas Lease, or Xi Geothermal Lease

Interest conveyed: (Check one or both, as appropriate) ID:Rcc:ord Title, 0 Overriding Royalty, payment out of production or other similar
interests or payments

th fill •2 This assignment conveys to!towing interest:
Land n . on Percent of Interest Percent of

Additional space on reverse, Lf needed. Do DOt submit documents or agreements ocher than Owned Conveyed Retained Overriding Royalty
this form; such documents or agreements shall only be referenced herein. or Similar Interests

Reserved Previously
reserved

or conveyed
• b c d C: r

T. 21 s .. R. 12 E., Willamette Meridian 100% 100% --0-- 2.5% -0-

Sec. 2: All
Sec. 20: All

Containing 1248.00 acres, more or less
Deschutes County, Oregon

George W. Waters will acquire a 1.627 Overriding Royalty Interest in Lease OR 45506, pursuant
to that certain letter-agreement. dated December 14. 1990 between CE Exploration Company
and George W. Waters.

FOR BLM USE ONLY-DO NOT WRITE BELOW THIS LINE

MAY 10 1931

0 Assignment approved for attached land description

D Assignment approved for land description indicated on reverse
of this form.
Chief, lands and Minerals
Adjudication Section___._.:. .,__ ,

, .... --y

UNITED STATES OF AMERI CA

assignment Is apprond solely !or admJnlstratin purposes. Approval does not warrant that either party to this assignment holds legal or
qultable title to thls lease.
Bl Assignment approved for above described lands;

APR 1 1991J..ssignrnent approved effective _



Pan A (Continued): ADDITIONAL SPACE for Names and addresses of additional assignees in hem No. I, if needed, or for Land Description in hem No. 2, if
needed.

PART B: CERTIFICATION AND REQUEST FOR APPROVAL

I. The assignor certifies as owner of an interest in the above designated lease that he/she hereby assigns to the above assignee(s) the rights specified above.

2. Assignee certifies as follows: (a) Assignee is a citizen of the United Sates; an associalion of such citizens; amunicipality; or a corporation organized under the laws
of the United Sates or of any State or territory thereof. For the assignment of NPR-A leases, assignee is I citizen, national, or resident alien of the United States or
association of such citizens, nationals. resident aliens or private, public or municipal corporations, (b) Assignee is not considered a minor under the laws of the State
in which the lands covered by this assignment arc located; (c) Assignee's chargeable interests, direct and indirect, in either public domain or acquired lands, do not exceed
200,000 acres in oil and gas options or 246.080 in oil and gas leases in the same State. or 300,000 acres in leases and 200,000 acres in options in each leasing District
in Alaska, if this is an oil and gas lease issued in accordance with the Mineral Leasing Act of 1920or 51,200 acres in any one Stale if this is a geothermal lease; (d) All
parties holding an interest in the assignment arc otherwise in compliance with the regulations (43 CFR Group 3100 or 3200) and the authorizing Acts: (e) Assignee is
in compliance with reclamation requirements for all Federal oil and gas lease holdings as required by sec. 17g) of the Mineral Leasing Act; and (D) Assignee is not in
violation of sec. 41 of the.Mine~! Leasing Act.

3. Assignee's signature to this assignmenl c:onstilUles accep1ance of all applicable 1erms. conditions, stipulations and res1ric1ions pertaining to the lease described herein.

For geothermal assignments, an overriding royalty may nor be less than one-fourth (') of one percenl of the valueof output, nor grcalcr lhan 50 perccn1 of the rate of royalty
due to the United States when this assignment is added to all previously created overriding royalties (43 CFR 3241).

I cenify 1ha1 the statements made herein by me arc true, complete, and correct 10 the best of my knowledge and belief and arc made in good faith.

.1 91Executed hisl2day of March

Please type or print

woo/'s or_pt2.e•f0

"Name of Assignor as shown on current lease George W• Waters

(City) (Sate) (Zip Code)

(Assignor's Address) . 7
Fair Haven, NJ 0770"1/ ,j()/,,1,

(Signature)

72 Pine Cove Road

AsignorGeorge•Haters

Title 18 U.S.C. Sec. 10OI makes it a crime for any person knowingly and willfully to make 10 any Depanmcnt or agency ofthe United States any false. fictitious or fraudulent
smemcnr~ or representations as 1o any matter within its jurisdiction.
. . . .; : :,-:-:.'-..' "--'-'-'" ·-:, . .:. .:.:===--=-===. ~::;,---===-==-=-~--==-==--.,.. .':) -tr U.S GOVE,RNMENT PRIN~l"'GO~FIC~· 1999-673-016/9~11

',, »'
.15-:205G5=-.----...
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Form 3200-21
(May 1974) UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

GETHERMAL RESOURCES LEASE
[competitive [Kl Noncompetitive

Serial Number
USGS -- KGRA Determination:

JUN 1 1994
NATER RESOURCES DEPT,

(hereinafter called the

In consideration of the terms and conditions contained herein, and the grant made hereby, this lease is entered into by the
UNITED STATES OF AMERICA (hereinafter called the ''Lessor''), acting through the Bureau of Land Management (hereinafter

andcalled the ''Bureau'') of the Department of the Interior (hereinafter called the "Depart.meat"),
George w. waters
72 Pine Cove Rd.

07701Fair Haven, NJ
"Lessee").
This lease is made pursuant to the Geothermal Steam Act of 1970 (84 Stat. 1566; 30 U.S.C. 1001-1025) hereinafter called "the
Act'') to be effective on (hereinafter called the ''effective date"). It is subject to all the
provisions of the Act and to all the terms, conditions, and requirements of (a) all regulations promulgated by the Secretary of the
Interior (hereinafter called 'the Secretary'') in existence upon the effective date, specifically including, but not limited to,
43 CFR Parts 3000 and 3200 and 30 CFR Parts 270 and 271, (b) all geothermal resources operational orders (hereinafter called
''GRO orders'') issued pursuant thereto, all of which are incorporated herein and by reference made a part hereof, and (c) any
regulations hereafter issued by the Secretary (execpt those inconsistent with any specific provisions of this lease other than reg­
ulations incorporated herein byreference) all of which shall be, upon their effective date, incorporates! herein and, by reference,
made a part hereof. '·.· •:.-..4...
Se. I. GRANT _ The Lesir kereby rats ad teases to the Lessee the exclusive right and privilege to drill for, extract, pro­
duce, remove, utilize, sell, and dispose of geothermal steam and associated geothermal resources, (hereinafter called geothermal
resources"), in or under the following described lands situated within the County of Deschutes
State of Oregon

Sec. 2: All;
Sec. 20: All.

~:(\··
, ,

T. 21S.
National Resource Lands

R. 12 E. Willamette Meridian T.
Acquired Lands

; R. Meridian

+.+i...,

Total Area 1248.00 acres Total Area

Containing 1248.00 acres (hereinafter called the "leased area" or "leased lands"), together with:
(a) The nonexclusive right to conduct within the leased area geological and geophysical exploration in accordance with ap­

plicable regulations; and
) The right to construct or erect and to use, operate, and maintain within the leased area, together with ingress and egress

thereupon all wells, pumps, pipes, pipelines, buildings, plants, sumps, brine pits, reservoirs, tanks, waterworks, pumping stations,
roads, electric power generating plants, transmission lines, industrial facilities, electric, telegraph or telephone lines, and such
other works and structures and to use so much of the surface of the land as may be necessary or reasonably convenient {or the
production, utilization, and processing of geothermal resources or to the fuHnjoyment of the rights granted by this lease, subject
to compliance with applicable laws and regulations; Provided that. although the use of the leased area for an electric power gen­
erating plant or transmission facilities or a commercial or industrial facility is authorized hereunder, the location of such facilities
and the terms of occupancy therefor shall be under separate instruments issued under any applicable laws and regulations; and

(c) The nonexclusive right to drill potable water wells in accordance with state water laws within the leased area and to use
the water produced therefrom for operations on the leased lands free of cost, provided that such drilling and development are
conducted in accordance with procedures approved by the Supervisor of the Geological Survey (hereinafter called "Supervisor");
and e:;'

(d) The right to convert this lease to a mineral lease under_the'Mineral Leasing Act o{ February 25, 1920, as amended, and
supplemented (30 U.S.C. 181--287) or under the Mineral Leasing Act for Acquired Lands (30 U.S.C. 351--359), whichever is ap­
propriate, if the leasehold is primarily valuable for the production of one or more valuable by-products which are leasable under
those statutes, and the lease is incapable of commercial production or utilization of geothermal steam: Provided that, an appli­
cation is made therefor prior to the expiration of the lease extension by reason of by-product production as hereinafter provided,
and subject to all the terms and conditions of said appropriate Acts. The Lessee is also granted the right to locate mineral de­
posits under the mining laws (30 U.S.C. 21-54), which would constitute by-products if commercial production or utilization of
geothermal steam continued, but such 'a location to be valid must be completed within ninety (90) days after the termination of
this lease. Any conversion of this lease to a mineral lease or a mining claim is contingent on the availability of such lands for

a
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Special Stipulations
Deschutes National Forest

The Lessee shall canply with the following special corrlitions and stipula­
tions unless they are modified by mutual agreement of the Lessee, Authorized
Officer, Supervisor and the responsible surface management official. (In
addition to the definition found in Section 5 of this lease document and as
defined in the regulations under 43 CFR 3000.0-5(f), the term "Authorized.
Officer" as used in this lease for the lands whose surface is managed by an
agency other than the Bureau of Land Management is: (a) for sections 5 and
11, the Authorized Officer of the Bureau of Land Management; (b) for
sections 12, 14, and 18 involvirg surface management responsiblities, the
authorized representative of the United States Department of Agriculture
Forest Service. )

1. All surface disturbing operations, other than "casual use" as defined
by 43 CFR 3209.0-2(d), must be culturally cleared by the responsible
surface management official. When a lessee cultural report is necessary
to canply ".{ith standard lease term No. 18, it must be signed and
certified by a qualified ardlaeolcgist acceptable to the responsible
surface management official.

2. Ihe Lessee shall make every possible effort to pr-event, control and
suppress any fire on federally owned or managed lands or near the lease -:
operational site. All uncontrolled fires shall be immediately reported
to Central Dispatch (503) 947-3885.

3. Prior to submission of a plan of operation for surface disturbing
operations, the Lessee shall meet with the appropriate surface
management agency representatives, to be appraised of specific
requirements, restrictions, administrative rules and regulations, e.g.,
outstanding rights. 'J.his meetir:g may be waived if the Lessee is
sufficiently aware of local problems and ground rules of the area
involved in the proposed operation.

4. In order to protect a geologic special interest area the lessee agrees
not to occupy or use the surface of the following described lands until
this stipulation is modified or eliminated.

Willamette Meridian, Oregon
T . 21 S ., R . 1 2 E .,

Sec. 2, part of the W.
(See Attachment l)

...._
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California Energy Exploration Company Applicatio~

,i

November 15, 1994

Senator Neil R. Bryant
PO Box 1151
Bend OR 97709

RE:

Dear Senator Bryant:

Thank you for your inquiry on the above referenced application.

This application was filed with the Department on June 6, 1994, and
proposes to use up to 1600 gallons per minute from six wells for
uses related to geothermal power production. All of the proposed
wells lie within the Deschutes Basin.

Our Groundwater\Hydrology Section will complete an analysis to
determine if use from the well would have the potential for
substantial interference with the nearest surface water source.
Once this is completed, the next step will be to issue a report of
technical review. It would be optimistic to say that a technical
review could be completed before April 1, 1995. Determining
surface water availability along with groundwater uses within or
above state scenic waterways makes the Deschutes Basin a tough one
for us to work in. However, we are making progress and hope to
have the average pendency time from application to technical review
down to eight months by July 1, 1995.

Once a technical review is issued there will be a 60-day objection
period. If no objections are received on a satisfactory technical
review a permit can be issued within a few weeks. If objections
are received, issuing a permit can take much longer.

If you have any questions, please do not hesitate to give me a
call.

Sincerely,

/la,
Martha 0. Pagel
Director

MOP:e~56

#$'..

Commerce Building
158 12th Street NE
Salem,OR 97310-0210
(503) 378-3739
FAX (503) 378
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REPLY TO ADDRESS
INDICATED:
u Senato Chamber

Salom, OR 97310Po. ox 11s1
Bend, 0R 97709
(503) 382-4331

OREGON STATE SENATE
SALEM, OREGON

97310

November 11, 1994

Martha Pagel
Director
WaterResources Department
158 12th Street, N.E.
Salem, OR 97310

Re: California Energy Exploration CompanyApplicationG-13711

Dear Ms. Pagel:

I am on an advisory committee concerning the Newberry Geothermal Project in
Deschutes County. I would appreciate an update on the above-referenced application.
The test wells for the project will be drilled this spring. It is important that the
applicationbe timelyprocessed. I am not sure, but I do not think they are technically
within the Deschutes Basin.

Sincerely,
tu,

Neil R. Bryant

NRB:kas
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November 2, 1994

M. Margaret Pagel, Director
Oregon Water Resources Department
Applications and Permits Section
158 12th Street NW
Salem, Oregon 97310

RE: Application # G-13711
Dear M. Pagel:

California Energy Exploration Company ("CEE") applied for a
groundwater permit on June 3, 1994 for water wells needed in
conjunction with the Newberry Geothermal Project in Deschutes
County. Power from the project will be sold to the Eugene Water
and Electric Board ("EWEB") and the Bonneville Power Administration
("BPA"). The project will be developed by CEE and EWEB on U.S.
Forest Service land. The Newberry Project is a BPA pilot project
to demonstrate the feasibility of geothermal power development in
the Pacific Northwest in accordance with the Northwest Power
Planning Council's call for development of renewable energy
resources.

CE Exploration Company has applied for groundwater rights
(Application # G-13711) for 1600 gallons per minute to support the
Newberry Geothermal Pilot Project. Subsequent to our application,
the BPA, US Forest Service and the Bureau of Land Management have
approved a comprehensive Environmental Impact Statement for the
project. I have enclosed for the application file the following
information from the approved Environmental Impact Statement.

1) Record of Decision for the Environmental Impact Statement.
2) Table of Contents from the Environmental Impact statement.
3) Hydrology Sections of the Environmental Impact Statement.
4) The Hydrology Baseline Report for the Environmental Impact

Statement prepared by Dames and Moore.

CEE plans to drill production wells during the summer of 1995 and
if sufficient resources are found, power plant construction will
begin in October 1995. A request for expedited processing will be
submitted soon to the Energy Facility Siting Council so that a site
certificate can be issued on or before October 1, 1995.

The Newberry Project is an important part of BPA' s regional
commitment to renewable energy resources. Power from the project
is needed in 1997 to meet local and regional power needs. The BPA
and EWEB have signed power supply contracts with the target of
power delivery being October, 1997. The public interest and need

CE EXPLORATION COMPANY
34 N.W. FIRST AVENUE, SUITE 302, PORTLAND, OR 97209 [503) 226-3636 FAX: (503) 226-7695
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for renewable energy resources like that at Newberry is evidenced
in the Northwest Power Plan itself and the records of decisions
issued by all involved federal agencies. The legislature provided
for expedited processing of site certificates for renewable energy
projects of this size, requiring the Energy Facility Siting Council
to act on site certificate applications within 6 months.

The Newberry Project needs water to drill the production wells and
ultimately will need water for the power plant itself. I was
extremely concerned when I was told yesterday that the water
Resources Department has placed an informal moratorium on
processing water rights applications in the entire Deschutes Basin.
The reason given for the moratorium was the need to complete the
groundwater study now underway by your department and the U.S.
Geological survey ("USGS") . It does not make sense to delay
issuance of a technical report on the Newberry Project applications
for completion of the Lower Deschutes Basin study since the study
does not even cover the area where the project will be located.
Please note that the enclosed Hydrology Baseline Report by Dames
and Moore is both a regional and a site specific study. The study
area covers 200 square miles with focus on the upper Deschutes
River Basin and Newberry Volcano. The Environmental Impact
Statement and the Dames and Moore study examine both the local and
regional impacts on the ground water hydrology of the study area.
The Record of Decision document also provides approval stipulations
for hydrology monitoring and protection of shallow aquifers. We
believe this information will be useful to the Department in the
development of the Technical Report on Application G-13711.

This project is scheduled to begin drilling and development in
March, 1995. Given the public interest in this project, CEE and
EWEB request that you direct your staff to prepare the technical
report on CEE' s application as soon as possible, rather than
waiting for completion of the unrelated groundwater study being
done by the department and USGS. To assure timely permit issuance
and effective interagency coordination, we would like to meet with
you as soon as possible to agree upon a schedule for issuance of
the technical report and further processing of our application.
Please call me at (503) 226-3636 if you have any questions.

Sincerely,..Locc
David W. McClain
Project Manager

Enclosures: 4
cc: Don Hull, ODGMI

Alix Sifford, 0DOE
Dennis Davis, BLM
Ken Beeson, EWEB
George Darr, BPA
cc's are without attachments
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Serial No. OR 47302

FORMAPPROVED
OBM NO. 1004--0038

Expires January31, 1986

G 1 J 11 t
UNITED STATES

DEPARTMENT OF TifE I!IITElUOR
BUREAUOF LAN'DMANAGEMENT

OFFER TO LEASE AND LEASE FOR GEOTIIERMAL RESOURCES

...., .

For3200-4
(November 1984)

Red Instructions BeforeConpketing

2. sarface managing agency if oher than BLM:[DSDA,ES
Lcgal description ofLand requested (grgate by public domain and acquired lands):

I. Name

Street

Cicy. State. Zip Code

CE Exploration Co.
c/o California Energy Co., Inc.
Land and Permitting Dept.
601 California St.

San Francisco, CA 94108

I±el JUL 29 4! 3 30

unit/Project Leasing Unit 5

T. 22 S., R. 12 E., Meridian Willamette sate Oregon County Deschutes

Sec. 9, that part outside of the Newberry National Volcanic Monument;
Sec. 10, that part of the SSW outside of the Newberry National Volcanic Monument.

Amount remincd: Filing fee $ -ti~----- Real tee $812.00

Toca! acres applied for 406 000
Percent U.S. in terest ] 00%

Toca! S 812 • 00-

00 NOT WRITE BELOW THIS LINE
3. Land included in lease:

T. R. Meridian State County

Same as Item 2

RECENED
JUN 101994

jTEr +-v-. el.
SALEM, OREGON

Toal acres in [case 406 00

Rental retained s 812 • 00

In accordance with the above offer. or the previously submincd competitive bid, this lease is issued granting the exclusive right todrill for, c~tract, produce, remove, utllizc, sell, and disposeof
all thegeothermal l'C$0U fCCS in the lands described in item3 cogetherwith the right to build and maintain necessary improvements thereupon, fora primaryerof 10 years. Rights granted are
subject to applicable laws, the terms, conditions, and anachcd stipulatioas ofthis lease, the Secretary ofthe Interior's regulationsand formalorders in effect as oflease issuance and, when not
inconsistent with lease rights granted or specific provisions of dtis lease, regulationsand formal orders hereafter promulgated.

D Other--------------------
(Tille)

Type of le:a.$e:

0 Noncompetitive

~ Competitive

Lease is subject to
attached Stipulations,
Exhibit "A"

"ape-» ea "<7< srwwon-rsChief, Lands and Minerals JUL 3 1 1991
Adjudication- Saction

rrecnveore or wseBU1191



4. (a) Undersigned certifi es that:
(D) Offeror is a citizen of the United States: an association of such citizens: a municipality; or a corporation organized under the laws of the United States. any State or the District of
Columbia: (2) All pani cs holding an inrcrcst in the offer arc [n compliance with 43 CFR 3200 and theauthorizin g Act: (3) OITcror's characable interests. direct and indirect, donotcxd
that allowed under the Act; and (4) Offcror is no1 cons idered a minor under the laws of the State in which the lands covcn::d by this offer are locatcd.

(b) Undersigned agrees that signature IO thisoffer constitutes acceptan ce oflhis lease . includins all terms, conditions and stipu lations ofwhich offeror has been given notice , and any amendment
or scparaie lease that may cover any land described in this offer open to lease applica tion at the time this offer was filed bur omitted for any reason from this lease . The offeror further
agres that this offer cannotbe withdrawn, ciher in whole or part , unless the withdrawal isreceived by the BLM Sate Offi ce before this lease , an amendment to this lease , or a separate
lc.ase , whichever covers the land described in the withdrawal. has been signed on behalfof the United States.

This offerwill be rejected and will afford the offeror no priori ty ifit is not properly completed and executed inaccordance with the regulations , or ifit is not accompanied by therequired payments .
Tile 18 U.S.C. Sc. IOI makes it a crime forany person knowingly and willfully tomaketo any Departm ent or agencyofthe Unity Sates any false, fictitious or fraudulent statements orrepresent­
tions as to any matter within its jurisdiction. ~ / · ·

••3° •of .1l 756e(Signature of Lessee or Anorey-in-f)

en.lo

LEASE TERMS

Sec . I. Rentals-Rentals shall be paid IO proper office oflesso r inadvance ofcac.h lease year
until there is production in commercial qu.antities from I.he leased !ands - Annual rental rates per
acre or fraction thereofare: $1 for noncompetitive leases ad $2 for competitive leases .
If this lease ora portion thc:rcof is commi tu:d to an approved cooperative orunit plan which

includes a wcll capable of producing leased resources , and tile plan conca.ins a provision for
allocation ofprodudion , royalties shall be paid on theproduction allocatodto this lease . However,
annual rentals shall continue 10 be due for those lands not within a participating area.
Failureto pay annual rental, if due, o orbefore the anniversary date of this lease (or next

official working day if office is closed ) shall automa tical ly terminate this lease by operation of
law. Rentals may be suspended by the Secretaryupon a sufficient showing by lessee .

Sec . 2. Royalties-Royal ties shall be paid 10 properoffice oflesso r. Royalties shall be com·
puled in acco rdance with regulati ons and ordus . Royalty rates on production arc: 10 percen t
for steam, beat, or energy; S perce nt for byproducts; and S percent for demineral izd water.
Lessor rese rves the right to establish reasonable minimum values on production aftergiving

lessee notice and an opportuni ty IObe beard. Royalties shall be due and payable on the last day
of the month following the month in which production occum:d.
A minimum royalty shallbe due for any lease year beginning on orafter the commencement

ofproduction in commercial quantities inwhich royalty payments aggregate less than S2 per
acre. Lcsscc shall pay suchdifference at theend oflease year. This minimum royalty may be
waived, suspended,or rcdllccd , and the above royalty rates may be reduced for all orportions
ofthis lease ifthe Secretarydetermines that such acti on is necessary toencourage th grea test
ultimate recovery ofthe leased resources , or is otherwise j11Stificd.

Sec. 3. Boods-Lcsscc shall file and maintain any bond required under regulations .

Sec . 4. Diligence, rate ofdevelopment, unitiza tion, and drainagc-Lcssccshall perform diligent
exploration as required by rcgulalioos and shall prevent WIDCCCSlat)' damage10,I= of, orwaste
of leased resources. Lessor rese rves right IO specify rates ofdevelopmen t and produ ction in
the public interest and IO require lessee to subscribe ~ • cooperative or unit plan, within JO
days of notice , ifdeemed DCCCSSaJ')' for proper development and ope ration of the area, field,
orpool embracing these leased lands. Lesse shall drill ad produce wells necessary to protect
leased lands fromdrainage orpay compensa tory royalty for drainage inamoun t determinedby
lesso r.

Sc. S. Documents, evidence , and inspection-Lessee shall fil e with proper office of lessor ,
not later than (30)days. after effective datc lhct-cof, any contract orevidence ofotherarrange­
lllCl1Ifor thesale or disposalofproduction. At such times and insuch form as lessor may prescri be,
lessee shall furnish detuild statements sbowing amounts and quality of all prod ucts removed
and sold, proceeds tberefron , aod amoun t used for production purposesoruna voidably lost .
Less ee may be required to provide plats and schematicdiagrams showing developmentwork
and improvemen ts, and rportswith rspct to parti es in interes t, expenditures, and deprcis­
tion costs.

ID the form pRSCribcdby lessor, leseshallkcp a daily drilling reco rd, a log, and complete
informationonwell urvcy aod tcslSand 1a:,cp a RCO<d ofSllbsurucc investigations and furnish
copi es to lessor wben rquird. Lssce shall 1a:,cp open .1.1 all reasonab le tires for inspcctioo
by any autborid offi cer oflessor, tbe leased premisesand all wells, improvements, machinery,
and fixtures thereon,and all books , accoun ts, maps,adrecords relative to operations , SllrYcy•,
or investigations on or in the leased lands. Lessoe shallmaintain copiesofall contracts, sales
agrements, accountin g rcords, and doc:umc:ntatioa such as billing5 , invoices, or similardocumen­
ution that support costs claimed as manur=rin g, preparation, and/or transportation costs . All
such reco rds shall betnainlaincdin lessee 's accounting offices for future audit by lessor . Lessee
shall maintainrquird reco rds for 6 years afer tbey arc generated or, ifan audit or investiga­
tion is undcn,,ay, until nJca.scd oftbe obligation to maintain such reco rds by lessor.
During exisnce of lhis lease , information obcaincdunder lhis secti on shall be closed to in­

spection by the public i.a acco rdance with the Frcc:dom of Information At (S U.S.C. 552).

Sec . 6. Conducl ofopcntiom-t.=..cc shall conduct operations io a manner that minimizes
adverse impacts to theLand,air, and water , to cultural, biological , visual , and oderrsours ,

4s od tu4 we er irs. 1-sin owerr """"""" ""nob
»)•{" ·e

lessor toacx:omplisb the intcn1ofthis scion. To theext.cnt cons istent with leased rights gramd,
such measures may include, bur arc not limited to, modification to siting or design of facilities,
limingofopc:nlions, and specification ofintcrim and final recl amation measures . Lessorreserves
I.he right ID ooaiinue exis ting \lSCS and to authorize fururc uses upon or in the leased lands . in­
cluding the approval ofcaseme nts or rights-of-ways. Such uses shall be conditioncd so as ID
prevent unnca:cssa ry or unreaso nable interference with rights of lessees.

Prior to disturb ing the mrface of the leased lands . lessee shall contact lcs.so r IO be apprised
ofprocedures IObe followed and modifications or reclamation measures that may be necessary.
Aras to be disturbed may require inventories or special studies to determine the exten t ofim­
paas to oher rsources. Less may be required to complete minor inventories or shon tam
special studiesunder guidelines provided by lesso r. If in the corduct ofoperations , threatened
or endangered species. objects ofhis toric or scientific interest, or substalltial unanticipated CD­
vironmental effects arcobsc rvcd. lessee shall imm ediately cont.ct lesso r. Lessee shall ceaseany
operations that would result in the destruction of such species or objects.

Sec . 7. Production ofbyproducts- If the production, use, or conversion ofgeothermal rsours
from these leased lands issusc eptible ofproducing a valuable byproduct or byproducts, includins
commerciall y demineral ized water forbene ficial uses inaccordance with app licable Statewater
laws, lessor may rquire subs tantial beneficial production or use thereofby lessee .

Sec . 8. Damages to property-Lessee shall pay lesso r for damage ro lesso r's improvemen ts,
andshallsave andbold lesso rharmless from all claims fordamageorharmtopersons orproperty
as a result of least opera tions .

Sc.9. Protection ofdiverse interests and equal opporunity-Lssee shall main tain a safeworking
env ironment inaccordance with standard industry practices and take measures necessary topro­
tect thebealh and safety of lhc public. Lessor rese rves the right 10 cnsun:: that producrion is
sold at rasocable prices and 10 prevent monopoly.
Lessee shall comply with E.tccutive Orde r No. 11246 ofSeptember 24, 1965, as amtodcd,

and rcgulatiMs and relevant orders ofthe Secretary ofLabor issu ed pursuan t thereto. Neitber
lessee or less's subcontactor shall maint ain segregated facilities.

Sec . 10. Transfer oflease interes ts and relinquishment of lease-As required by regulations,
lessee stall file with lessor, any assignment orother transfer ofan interest in lhis lease . Lessee
may rc1.inquish this leas or any legal subdivision by fil ing in the proper office a wri ll'.Cll rclin­
quishment, which shallbe effective as ofthedate of filing. subject to the continued obliptioo
ofbe lessee and surety to pay all accru ed renals and royalties.

Sec. 1I. Demayofprises--At such lime as all orporti ons ofthis lease arc rcured to lessor,
lessee shallple all wells in condition for suspens ion or abandonmeat, reclaim the land as
specified by lessor. andwithin a reaso nabl e period oftime, remove equipmentandimprovcmcSIIS
not deemed necessary by Jcs.,o r for preserv ation ofproducible wells or continued proccctioo
of the cnviroam:DL

Sec. 12. Proceedingsincase ofdefault-U lcsscc fails to comply with any provisos ofthis
lease , and the DOll>00CDplianc con tinues for JO day, after wrinen notice tberof, this lease shall
be subject tocancclwi oo in accordance with the Act. However , if th.is lease includes land known
to CODWDalcapable ofproductio n inconmercial quantities, ii may be cancelled oaly by
judicial proc,:al.iiig:s. This provisionshall not be cons trued to prevent theexercise by lessor or
anyother legal sd equitable rcmcd)' , incllldiog waiver ofthe defaul t. Any such remedy orwaiver
shall pot prevent latr cancellati on for the same default occurrin g at any other lime.
Whenev er thelessee failsto comply in a timely manne rwith any oftheprovisions oftheAct,

this lease, the regulati ons , or formal orders , and immediateacti on isrequired, be Lessormay
ezncr on the leased lands and take masurs deed necessary toCOITCCI the failure .1.1 the cs­
penseof theLa.
Sec . 13. Hannd successors-in-interes t--Each obligation or this lease sball extend u, and be
binding upon,ad every beefi t bereofshall inure to, the heirs, xcutors, adminis trators, suc­
cessors , or assigns of the respecti ve parti es hereto.

- -.-\-· ·
)
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0R 47302
Exhibit "A"

SPECIAL STIPULATIONS
Newberry Caldera KGRA - Unit 5

Deschutes National Forest

The lessee shall comply with the following special conditions and stipulations.
The stipulations for "Conditional Surface Use" and for "No Surface Occupancy"
may be modified by mutual agreement of the lessee, the authorized officer of the
Bureau of Land Management and the authorized representative of the United States
Department of Agriculture, Forest Service. All lands are in the Willamette
Meridian, Deschutes County, Oregon.

1. The Secretary of Agriculture shall regulate all surface disturbing activities
conducted pursuant to any lease issued under the NewQerry Monument ··
legislation and shall determine reclamation and all other actions as required
in the interest of conservation of these resources. No permit to drill on a
geothermal lease for areas covered under the Newberry Natibnal Volcanic
Monument legislation may be granted without the analysis and approval by the
Secretary of Agriculture of Plans of Operations covering proposed surface
disturbing activities within the lease area.

T. 21 S., R.12 E.,
Secs. 9 and 10, that area shown on Attachment 1 as SL.

2. This area is expected to be available for most exploration activities and
production facilities. Facility siting restrictions may be applied to
protect visual sensitivity. This stipulation may be modified or eliminated
if the lessee can demonstrate by appropriate plan of operation to the
satisfaction of the Deputy state Director for Mineral Resources, BLM and the
authorized representative of the Forest Service that this area will not be
adversely affected by the proposed activities.

T. 21 S., R.12 E. ,
Sec. 9, that area shown on Attachment 1 as 2A and 2B.

3. In order to protect the Special Management Area, the lessee shall not
occupy or use the surface of lands within the Special Management Area.
This stipulation cannot be modified or eliminated.

T. 21 s., R.12 E.,
Sec. 9, that area shown on Attachment las NSOM.
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NOTICE
Newberry Caldera KGRA

Deschutes National Forest

The Bureau of Land Management (BLM) and the Forest Service have joint
responsibility for approval of post lease activities on leases under the
Newberry Monument legislation.

l. Prior to submission of a Plan of Operations for surface disturbing opera­
tions, the lessee shall meet with the authorized representative of the Forest
Service to be apprised of specific requirements, restrictions, administrative
rules and regulations, e.g. timber sales, special use permits, experimental
studies, contracts, grazing, other mineral activities, water use and resource
closures. This meeting will be waived if the lessee is sufficiently aware of
local problems and ground rules of the area involved in the proposed operation.

2. All surface disturbing operations other than "casual use", defined by 43
CFR 3209.0-5(d), must be culturally cleared by the authorized representative of
the Forest Service. When the lessee prepares a cultural report to comply with
standard lease term No. 6, it must be signed and certified by a qualified
archeologist acceptable to the authorized representative of the Forest Service.

3. The leased land may be in an area suitable for the habitat of threatened or
endangered plant or animal species. All known viable habitat of these species
will be identified for the lessee by the authorized officer of the BLM or the
authorized representative of the Forest Service at the preoperational conference
or field inspection with recommended mitigation measures. These may include (a)
on-site biological and/or botanical surveys by authorities acceptable to the
surface manager, (b) avoidance or (c) lessee recommendation of programs that
comply with the provisions of the Endangered Species Act of 1973, as amended.

4. No occupancy or other surface disturbance will be allowed on slopes in
excess of 50 percent or on designated unstable/very unstable land types without
written permission from the Forest Supervisor, Deschutes National Forest, and the
authorized representative of the BLM.

5. Operations adjacent to any surface water or wet soil areas, such as streams,
springs, seeps, reservoirs or meadows, will require a buffer zone. The size will
be specifically identified by the Forest Supervisor, Deschutes National Forest,
and the authorized representative of the BLM.

6. All post leasing activities on areas containing caves will have restrictions
to protect the cave formations.

7. Conditional Surface Use areas shown as 2A on Attachment 1 have high visual
sensitivity and those shown as 2B have moderate visual sensitivity. Facility
siting in the 2A areas may be more difficult than in the 2B areas.

8. Lessees may be required to participate in a long-term monitoring program on
their leases.
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Serial No. OR 47297

_ FORM APPROVED
OBM NO. 1004-0038

Expln:s January 31, 1'86
UNITED STATES

DEPARTMENTOF THE INTERIOR
BUREAU OF LAND MANAGEMENT

OFFER TO LEASE AND LEASE FOR GEOTIIERMAL RESOURCES

Focir.J2DO-l-4
(November 1984)

Rud Imtnactioos Bd'°"' Cocnpld!ng

The undersigned (see reverse) offers to lease all or any of the lands in item 2 that are available for lease pursuant to the Geochcnnal Slcam Act of 1970 (30 U.S.C. 1001-1025).

-:±{: CF Li... H, ... -,.~ ..-' ----; ]$ «tie.) '..I

I. Name CE Exploration Co.
c/o California Energy Co., Inc.
Land and Permitting Dept.
601 California St.

Leasing Unit 1Unit/Project _

City. State, Zip Code San Francisco, CA 94108
2. Surface managing agency if Oilier than BLM: __U_S_D_A....::..,_F_S _

Legal descrip<lon or land requested (segregate by public domainand acquired lands):

T. 21 S. , R. 12 E. , Meridian Willamette sae Oregon County Deschutes

JUN 1. 0 1994
WATER RESOURCES DUET

SALEM, OREGON"" '

Toal acres applied for 120,00

Pren u.s. inerst_LOO

Amount n:mitu:d: Filing fee $_U Rental fee S 240 ■ 00 Tow S 240.00

3. Land includcd in lease: •
DO NOT WRITE BELOW THIS LINE

T. R. Meridian Stale County

Same as Item 2

Toi +as in ts_l20.00
Rcnw retained s 24D aa

In accordancewith theabove offer, or the previously submitu:d competitive bid, dtls lease is issud granting the exclusive right todrill for, extract, produce, remove, utilize, ell, ad dispose or
all the geothermal resources in the lands described in item 3 t o g ethe r with the ri ght t o buildand maim:a.innecessary imp rovements thereupon, f or a primary termof 10 y ears . Rights granted re
ubjct to applicable laws, the terms, oonditions, and arched stipulations ofthis lease, theScreary of the Interior's regulationsand formal ordcn in etrcct u of lease issuanceand, when pot
inconsistent with lease rights granted or specific provisions of this lease, regulations and fonnal orders hereafter promulgated.

Lease is subject to
attached Stipulations,

Type of lease : Exhibit "A"

[] Noncompetitive

~ Competitive

O Other --------------------

THE UNITED STATES OF AMERJCA~ _. ,.sad4=
(Sipioaotrica)

Chief, Lands and Minerals JUL 3 1 1991
Adjudicafon Section Ti» @»

rcrve sr or useAUS1Sl



4. (a) Undersigned ccnifics that: · · · · •
(I Offeror isa citizen of the United Sates; an association ofsuch citizens; a municipality; or a corporation organized under the laws of the United Sates, any Sue or the Distuict of
Columbia; (2) All panics holding aninterest in the offerarc incompliancewith43 CFR3200 and the authorizing Act; (3) Offeror's chargeable interests. directand indirect.donot exceed
that allowedunder the Act; and (4) Offeror is not consldcn:d a minor under the laws of the State in which the lands covered by this offer arc located.

Cb) Undersigned agres that signaturetothisofferconstitutesacpane of thislease, includingall terms, conditions and stipulations orwhichofferorhas been givennotice. and anyamendment
or separate lase that may cover any landdescribed in thisoffer open to lease applicationat the time this offer was filed but omined for any reason from this lease, Theofferor furber
agrees that thisoffer cannot be withdrawn, either in whole or part, unlessthe withdrawal is receivedbyhe BLM Sae Office before thislease, an amendment to this lease, or a separate
lease. whichever covers the land described in thewithdrawal. has been signedoa behalfor the United States•

.Thisofferwill be rejected and will afford the offeror no priority ifit isnot properlycompetedandexecuted inaccordance with the regulations. or ifit is notaccompaniedby the required payments.
Tile 18 U.S.C. Sec. 1001 makes it a crime for any person knowingly andwillfully 10mm toanyDepartmentoragencyorthe UnitedStales any false, fictiliousorfraudulentstatements orrcpresent­7CI..g •&

f/ (Sigamwre o! Lese or Aery-i-be9<or
Subject to additional
stipulations attached
So: Exh ibit "A"

LEASE TERMS

Sec. I. Rentals-Renalsshall be paid toproperoffice oflessor inadvanceofeach lease year
until there isproduction incommercial quantities from the leased Lands. Annualrental rates per
acre or fraction thereofarc: SI for noncompetitive leases and $2 for competitive leases.
Ifthis lease or a porion thereofiscommitted to an approved cooperative or unitplan which

includes a well capable ofproducing leased resources, ad tbe plan containsa provision for
allocationofproduction, royalties shall bepaid on the production allocated to this lease. However,
annual rentals shall continue to be due for those lands not wilblna participatingarea.
Failure to pay annual rental, ifdue, on or before the anniversarydate ofthis lease (or next

official working day ifoffice is closed) shall automatically terminate this leas.: by operationof
Jaw. Rentals may be suspendedby the Sccrcwy upon a sufficient showing by Jcsscc.

Sc. 2. Royalties-Royalties shall be paid to proper office or lessor. Royalties shall be com­
puted inaccordance with regulations and orden. Royalty rates o produaioo an:: 10 pm:,=1
for steam. heat. or energy; S percent for byproducts; and S percent for demineral izd water.
Lessor reserves the right to establish reasonable minimumvalues on production after Jiving

lessee notice and anopportunity tobe heard. Royalties shall bedue and payable oo theLast day
or themonth following the month in which production occurred.
Aminimum royalty shall be due forany lease yearbeginningoo or after thecommcnccmcot

ofproduction in commercial quantities in which royalty payments aggn,ptc less than S2per
acre. Leseshall paysuch differenceat the end of lease year. Thisminimum royal ty maybe
waived. suspended, or reduced, and the above royalty rates maybereduced for all or portions
ofthis lease if the Secretary determines that such action is necessarytoc:oa,un gc the greatest
ultimate recoveryof the lcasd resources, or is otherwisejustified.

Sec. 3. BoDds--1..cssce shall file and maintain any bond required under regulations.

Sc. 4. Diligence, rate ofdevelopment, unitization, and drainage-Lssecshallperformdiligent
explorationas requiredbyregulations andshallpreventunnecessarydamageto, loss of, orwast
of leased resources. Lessorrcscrvcs right to specify rates ordevelopment a.ad productioo in
thc public inrst and to rquire lesse to subscribe to a coopcruive or unit plan, within 30
days ofnotice, if deemed necessary for properdevelopment and operationof tbe area, feld,
orpool embracing thee leased lands. Le=shall drillandproduce wellsncccssarytoprotect
leased lands fromdrainage orpay compensatory royalty fordrainage inamoumddenninodby
lessor.

Soc. S. Documents, evidence, and inspection-Lessee shall file with properofficeof lessor,
notlater than (30)days, after effective date thereof, any contnct orC'Vidcna: ofothctarrngc­
rentforthe saleordisposal orproduction. At suchtimes and in such fon:n as lessormayprcscrihe.
Jessee shall furnish detailed statements showing amowus a.ad qu.alily ofall products removed
and sold. proceeds therefrom, and amount used for produaioa purposes or unavoidably lost.
LesseemayberequiredtoprovideplatsandschematicdiagramssbowiDgdevelopmentwork
and improvements, and reports with rspt toputics in interest, expedinurs, anddeprecia­
tioo costs.
In 1bc: for prescribedby lessor, lesseeshallkeepa dailydrilling record, a log. andcomplete

informationOD well surveys and tests and kcpa reco rd ofsubsurfaceiavcsaiptioasand furnish
copies to lessorwhee required. Lessee: shall uq, open at all ra>ODabl e timca for inspectioo
by any authorizdofficerorlessor, tbe leasedprrm.iscsand allwells, improvements, machinery,
and lutl.lt'C$ thereon, and all books, accounts,map, and recordsn:lativetoopcntions , surveys,
or investigations on or in the leased lands. Lcssccshallmai.ntain copiesofall contracts, sales
armens , countin g rcords , anddocwncztmioosuch as billings , invoices, or similardourn­
tation that supponcostsclaim<d as manufacturing. prpanation, and/or transportationcosts. All
such reco rds shallbe ma.l.ota.inod in lessee's accoun ting offices for futureauditby Jes.or. Lcasce
shall maintain required reco rds for 6 yurs aflu Ibey are generudor, if 1.11 audit or investiga­
tiOD is underway, until released or the obligation to maintain such recordsby lessor.
During existence of lhls lase, informatioo obtained under this section shallbe closed to in­

spection by the public in accordance with the Fredo oflnl'onnatioa AD. (S U.S.C. SS2).

Sec.6. Conduct ofoperations-Les.sec shall coodua opcratioo., ill a manner that minimiza
adverse impactsto the land, au, andwater, to cultunl, biological, visual.and ober rcsours ,
a.od ID other Land uses or usen. Lc..cc: shall take n:a.so nab l c measuresderod necessary by

i 9

lessor toaccomplish the intent orthis section. Tothe extent consistentwith leased rightsgrantd,
suchmeasuresmay include, but arc not limited to, modificationto sitingordesign offa.c ilitics.
timingoroperations, andspecificationofinterimand final reclamationmeasures. Lessorreserves
the right tocontinue existing uses and to authorize furure uses upon or in the leased lands, in­
cluding the approval ofcasements or rights-of-ways. Such uses shall be conditioned so as to
prevent unneccessary or unreasonable interference with rights orlessees.
Prior to disturbing the surface of the leased lands, lessee shall contact lessor to be apprised

ofprocedures to be followedandmodifications or reclamationmeasures thatmay be necessary.
Areas to bedisrurbcd may requireinventories or special srudics 10 determine the extentofitn-
pacts to ober rsources . Lessee may be required to complete minor inve n to ries or short term
special studies underguidelines provided by lessor. Ir in the condw:tofoperations, threatened
orcndangen:d species, objectsofhistoric or scientific intercst. or substantial unanticipateden­
vironmenal effectsarcobserved, lessee shall immediatelycontact lessor. LesseeshallCCA$CI.II)'
operations Iha! would result in the destruction or such species or objects.

Sec. 7. Productionorbyprodu cts-If theproduction. use, orconvcnioo ofgeodermalresours
fromthese leased lands issusccpaole orproducinga valuable byproductorbyproducts, including
commerciallydemineralizedwater forbeneficial uses inaccordancewithapplicable Stut watr
laws. lessor may require substantial beneficialproduction or use thereofby lessee.

Sec. 8. Damages 10 propeny-Lc:sscc shall pay lessor for damage to lessor's improvements,
and shallsave and hold lessorharmless from all claimsfordamageor ha.rm topersonsorproperty
as a result of lease operations.

Sec. 9. Protectio n ordiverse interestsand equal opporunity-Lessee shallmaintain a safeworling
enviromnent in accordance withsundard industrypractices andtakemeasures occcssary 10 pro­
tect the health and safety or the public. Lessor reserves the right to ensure Iha!production is
sold at reasonable prices and 10 prevent monopoly.
Lessee shall complywith Executive Order No. 11246 ofSeptember 24, 1965, as amended,

and regulations and relevant orders orheSecreury ofLabor issued pursuant thereto.Neither
lessee nor lessee's subcontractor shall maintain segregated facilities.

Sec. 10. Transfer of lease interests and relinquishment or lease-As requiredby regulations.
lcssccshall file with lessor, any assignmentor other transferofan interest in this lease. Lessc
may relinquish this lease orany legal subdivision by filing inthe proper office a wrinen relin­
quuhmcot., which sba.11 beeffective as or the date of filing. subject to the continuedobligatioo
ofthe lessee and surety to pay all accrued rentals and royalties.

Sec. 11. Delivery ofpremisesAt such timeas all or portions ofthis lease are rcured to lessor,
lc:sscc shall place all wells incondition for suspension or abandonment. rcel.&im the l.a.od u
specifiedby lessor, and withina reasonableperiod oftime, remove cquipmc:ct and improvements
DOI deemed ncces.sary by lessor for preservation ofproducible wells or cotinud proctioa
of lbc: CDVironmcnt.

Sc. 12. Procdings in ca.sc ofdefault-Iflcsscc fails to comply wilb any provisions of this
lease, and the noocompli.a.occcontinues for30 days after writen poice thereof, this lease shall
be subject tocancellation inaccordance with thc:Act. However, ifthis lease includes land bio1ll1I
to contain a well capable ofproduction in commercial quantities, it may be cancelled only by
judicial procc,cd ing,s. This provision shall not be construed to prevent the exerciseby lessoror
anyocher legalandequitable remedy. includingwaiverofthedefault. Anysuch rneedy orwaiver
hall not prevent later cancellation for the same default occurring at any otber time.
Whereverthe lessee failstocomplyina timely mgnerwith any ofthe provisionsoftbeAt,

lhls leas.:, the rcJulations, or formal orders. and immediate action is required, the Lessormay
enter on tbe leased lands and takemeasures deemed peccssary tocorrect tbe failure at the er­
penseof tbc Lcsscc.

Sec. 13. Heinand successors-in-interest-Eacbobligation ofthis lease sball extend IO and be
bindingupon, and every benefit hereof shall inure to, the heirs, uCC\IIOn, adminisua ton, ....,.
ccsson, or assigns of the respective parties hereto.·)1
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Exhibit "A"

SPECIAL STIPULATIONS
Newberry Caldera KGRA - Unit l

Deschutes National Forest

The lessee shall comply with the following special conditions and stipulations.
The stipulations for "Conditional Surface Use" and for "No Surface Occupancy"
may be modified by mutual agreement of the lessee, the authorized officer of the
Bureau of Land Management and the authorized representative of the United States
Department of Agriculture, Forest Service. All lands are in the Willamette
Meridian, Deschutes County, Oregon.

1. This area is expected to be available for most exploration activities and
production facilities. Facility siting restrictions may be applied to
protect visual sensitivity. This stipulation may be modified or eliminated
if the lessee can demonstrate by appropriate plan of operation to the
satisfaction of the Deputy State Director for Mineral Resources, BLM and the
authorized representative of the Forest Service that this area will not be
adversely affected by the proposed activities.

T. 21 S.,R.12 E.,
Sec. ll, part of the Sks} shown on Attachment l as 2A & 2B.

2. In order to protect areas with high visual sensitivities the lessee shall not
occupy or use the surface of the following described land except for casual
use activities as defined in regulation 43 CFR 3209 unless this stipulation
is modified or eliminated. Modification or elimination of this stipulation
will require evaluation through the NEPA process and may require a change to
the Forest Plan.

T. 21S.,R.12E.,
Sec. 11, part of the SW¼ shown on Attachment 1 as NSO.

3. In order to protect the Special Management Area, the lessee shall not occupy
or use the surface of lands within the Special Management Area. This
stipulation cannot be modified or eliminated.

T. 21 S., R.12 E.,
Sec. 11, part of the S½ shown on Attachment 1 as NSOM.
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0R 47297

NOTICE
Newberry Caldera KGRA

Deschutes National Forest

The Bureau of Land Management (BLM) and the Forest Service have joint
responsibility for approval of post lease activities on leases under the
Neberry Monument legislation.

1. Prior to submission of a Plan of Operations for surface disturbing opera­
tions, the lessee shall meet with the authorized representative of the Forest
Service to be apprised of specific requirements, restrictions, administrative
rules and regulations, e.g. timber sales, special use permits, experimental
studies, contracts, grazing, other mineral activities, water use and resource
closures. This meeting will be waived if the lessee is sufficiently aware of
local problems and ground rules of the area involved in the proposed operation.

2. All surface disturbing operations other than "casual use", defined by 43
CFR 3209.0-5(d), must be culturally cleared by the authorized representative of
the Forest Service. When the lessee prepares a cultural report to comply vith
standard lease term No. 6, it must be signed and certified by a qualified
archeologist acceptable to the authorized representative of the Forest Service.

3. The leased land may be in an area suitable for the habitat of threatened or
endangered plant or animal species. All known viable habitat of these species
will be identified for the lessee by the authorized officer of the BLM or the
authorized representative of the Forest Service at the preoperational conference
or field inspection with recommended mitigation measures. These may include (a)
on-site biological and/or botanical surveys by authorities acceptable to the
surface manager, (b) avoidance or (c) lessee recommendation of programs that
comply with the provisions of the Endangered Species Act of 1973, as amended.

4. No occupancy or other surface disturbance will be allowed on slopes in
excess of 50 percent or on designated unstable/very unstable land types without
written permission from the Forest Supervisor, Deschutes National Forest, and the
authorized representative of the BLM.

5. Operations adjacent to any surface water or wet soil areas, such as streams,
springs, seeps, reservoirs or meadows, will require a buffer zone. The size will
be specifically identified by the Forest Supervisor, Deschutes National Forest,
and the authorized representative of the BLM.

6. All post leasing activities on areas containing caves will have restrictions
to protect the cave formations.

7. Conditional Surface Use areas shown as 2A on Attachment l have high visual
sensitivity and those shon as 2B have moderate visual sensitivity. Facility
siting in the 2A areas may be more difficult than in the 2B areas.

8. Lessees may be required to participate in a long-term monitoring program on
their leases.
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TOTAL REC'D

STATE OF OREGON
WATER RESOURCES DEPARTMENT ooos2~

158 12TH ST. N.E. INVOICE #. ..O
SALEM, OR 97310-0210

378-8455 / 378-8130 (FAX)

­CHE!}} or: ENnF14.J (/' f □ .

RECEIPT#

-
RECEIVED FROM:

rt {'-•_· (' '/ ;·") I.LJ./'LtJ 7· J_LJ,2.,/ APPLICATION1371,A •. z-=­7
BY: PERMIT

,.. 2- TRANSFER

CASH:□

RECORD FEE

sso0-.
s
LICENSE FEE

s
s

[s

0202

0204

0206

VOUCHER#

CASH ACCT.

EXAM FEE

s
s O--
$

EXAM FEE

s

(IDENTIFY)

0219

0220

(IDENTIFY) _

ADJUDICATIONS

PUBLICATIONS/ MAPS

WRD MISC CASH ACCT

OTHER:

____ OTHER: (IDENTIFY)

I REDUCTION OF EXPENSE

PCA ANDOBJECTCLASS
[0427 WRD OPERATING ACCT

MISCELLANEOUS
0407 COPY FEES
0410 RESEARCH FEES

0408 MISC REVENUE: (IDENTIFY)

TC165 DEPOSITLIAS. (IDENTIFY)

WATER RIGHTS:

0201 SURFACE WATER

0203 GROUND WATER

0205 TRANSFER

WELL CONSTRUCTION

0218 WELL DRILL CONSTRUCTOR

LANDOWNER'S PERMIT

OTHER

[417

0437 WELL CONST. START FEE
0211 WELL CONSTSTART FEE $ I CARO# I
0210 MONITORING WELLS $ CARD#

OTHER (IDENTIFY)

[0539 LOTTERY PROCEEDS
1302 LOTTERY PROCEEDS [s
[ 0467 HYDRO ACTIVITY LICNUMBER
0233 POWER LICENSE FEE (FW/WAD) f I0231 HYDRO LICENSE FEE (FW/WRD)

HRDRO APPLICATION [s

RECEIPT i
...J IJ

3-16-97¢ oDATED:BY:..
Distribution-White Copy-Customer, Yellow Copy-Fiscal, Blue Copy-File , Bull Copy-Fiscal



I

INVOICE# _15812TH ST.N.E.
SALEM, OR 97310-0210

378-8455 / 378-8130 (FAX)

STATE OF OREGON
WATER RESOURCES DEPARTMENT

131320RECEIPT#

\

/ I~ r» + y f , 7 # ­ /,.
RECEIVED FROM: .« 1B• Lr> APPLICATION t

m l i

'BY: PERMIT

' ,-; TRANSFER

CASH:□
CHECK: #

LI
. "OTHER: {IDENTIFY)

□ TOTAL REC'D I s/✓j '.:-,

-OTHER: {IDENTIFY)

!01-00-0 WRD MISC CASH ACCT
842.010

831.087

830.650

ADJUDICATIONS

PUBLICATIONS/ MAPS

PARKING FEES Name / month

I REDUCTION OF EXPENSE

COSTCENTERAND OBJECTCLASS

CASHACCT.

VOUCHER#
[s

I 03-00-0 WRD OPERATING ACCT
MISCELLANEOUS

840.001 COPY FEES
850.200 RESEARCH FEES

880.109 MISC REVENUE: (IDENTIFY)

520.000 OTHER (P-6) (IDENTIFY)

WATER RIGHTS:

842.001 SURFACE WATER

842.003 GROUNDWATER

842.005 TRANSFER

WELL CONSTRUCTION

842.022 WELL DRILL CONSTRUCTOR

LANDOWNER'S PERMIT

EXAM FEE

s
s ,,...-:'\..--·
$

EXAM FEE

$

842.002

842.004

842-006

842.023

842.024

RECORD FEE

$

s/O,}­
$

LICENSE FEE

$

$

____ OTHER (IDENTIFY) _

06-00-0 WELL CONST. START FEE I CARD# I842.013 WELL CONST START FEE s
MONITORINGWELLS s CARD#

OTHER (IDENTIFY)

[45-00-0 LOTTERY PROCEEDS
864.000 LOTTERY PROCEEDS [s
107-00-0 HYDRO ACTIVITY LIC NUMBER
842.011 POWER LICENSE FEE (FW/WRD) ¢ I842.115 HYDRO LICENSE FEE (FW/WRD)

____ HYDROAPPLICATION [s

RECEIPT

,. ,. -
DATED: / •..:_) sv.

Ol5lflbulion-While Copy•Customor, Yellow Copy-Flseal, Bluo Copy-Filo. Bull Copy•Fi5eal



NUMBER

cossoZ Mo cast

__SurfaceApplication
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__ Research
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CE EXPLORATION COMPANY

530
Yl94000
2559

DETACH AND RETAIN THIS STATEMENT
TME AT"'rACM IZO c1-mc1< 19 IN PAYMENT OF ITEMS: OESCRIBl;;O EJELOW.
IF NOT CORRCCT PLEAS E NOTIFY US PROMPTL.V. NO R£C£1PT DESIRl!O.

DELUXE FORM TWC-3 V-T

Application 13711 Record Fee

REC"rm
JAN - 5 1998

WATER RESuUrE>EPI,
SALEM, OREGON



CE EXPLORATION COMPANY

530 Yl94000
2559

DETACH AND RETAIN THIS STATEMENT
+E ATTACHED CHLCY IS IN PAYMENT OF ITEMS DECRIEO BELOW.
IF NOT COARECT PLtr.A SE NOT IN US PROMPTLY, NO RECCIPT CESIREC.

DELUXE FORM TWC-3 V-7

RECEIVED
MAR 1 5 1996

WATER RESOURCES DEPT.
SALEM, OREGON .



DETACH AND RETAIN THIS STATEMENT
THE ATTACHEDCHECK IS IN PAYMENT OF ITEMS DESCRIBED DELOW. IF NOT CORRECT PLEASE NOTIFY US PROMPTLY NO RECEIPT DESIRED.

CE EXPLORATION COMPANY

519
9000000
6574

.JUN i C 1994
NATER HEUUrv> uErT

SALEM, OREGON



FILE#: G-13711

ORNI 4, LLC
ATTN: CHRISTY L MORRIS
980 GREG STREET
SPARKS NV 89436

FILE#: G-13711

ORNI 4, LLC
ATTN: CHRISTY L MORRIS
980 GREG STREET
SPARKS NV 89436

FILE#: G-13711

ORNI 4, LLC
ATTN: CHRISTY L MORRIS
980 GREG STREET
SPARKS NV 89436

-
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STATE OF OREGON

WATER RESOURCES DEPARTMENT
RECEIPT# :, ~3 J 60 158 12TH ST. N.E..

SALEM, OR 97310-0210
378-8455 / 378-8130 {FAX)

(' £ --- I __, - APPLICATION 137 IIRECEIVED FROM: .+ !-"/p2 }F­-· L> y

BY: 7 {' ( PERMIT,

TRANSFER

CASH:□ CHECK: # OTHER: (IDENTIFY)

[Qyg2{] TOTAL REC'D I s ...:2 t}O .

I 01 -00-0 WRD MISC CASH ACCT
842.010 ADJUDICATIONS

831.087 PUBLICATIONS/ MAPS

830.650 PARKING FEES Name/ month

OTHER: (IDENTIFY)

I REDUCTION OF EXPENSE

COST CENTER AND OBJECTCLASS
j 03-00-0 WRD OPERATING ACCT I

CASH ACCT.

VOUCHER #
[s

840.001

850.200

880.109

520.000

MISCELLANEOUS:

COPY FEES
RESEARCH FEEDS

MISC REVENUE: (IDENTIFY)

OTHER (P-6) (IDENTIFY)

WATER RIGHTS:

842.001 SURFACE WATER

842.003 GROUNDWATER

842.005 TRANSFER
WELL CONSTRUCTION

842.022 WELL DAILL CONSTUCTOR

LANDOWNER'S PERMIT

OTHER (IDENTIFY)

EXAM FEE

$

$ 200 . ..-

s
EXAM FEE

$

842.002

842.004

842.006

842.023
842.024

RECORD FEE

s
s
s
LICENSE FEE

s
s

864.000 LOTTERY PROCEEDS

s I I CARD# I
f---------l
$ I I CARD# I

[s

I
I

I 45-00-0 LOTTERY PROCEEDS

I 06-00-0 WELL CONST START FEE
842.013 WELL CONSTSTART FEE

MONITORINGWELLS

I 01-00-0 HYDRO ACTIVITY LICNUMBEA

842.011 POWER LICENSE FEE (FW/WRD) £ I842.115 HYDRO LICENSE FEE (FW/WRD)

HYDROAPPLICATION [s

ecre 113060 DATED:._..a.t,._/ ....,}J'""r.,_, ~/.....t(,_U-_,_. BY:.__,_
1 _.__-'1:, .:..,

Distribulion-Whlte Copy-Customor, YellowCopy-Fiscal, Blue Copy-FIie, Buff Copy-Fiscal



I •

0 }
NUNBER _

Check ~0-D, - go Cash _

__sw-faoe t1pplic.a tio11 t «

__naservoil' Appiication ....

_::h_croWld W~ter t1pplicat·io~

__Tl•anafeJ' Appiication {,1,., /311 J

__Powel' Claim }io ~ ..-6- 13110

56e__llydr~eiect'l'ic Examination

llydroeiectric Lfocmse--
__copying

Asaigrvnent--

P-6 t·
Quadrangle v

sDaain

P1'0 teat

__f:;r;tension of Time

Other'--

Adjud.lcaUon--



INVOICE#158 12TH ST. N.E.
SALEM, OR 97310-0210

378-8455 /378-8130 (FAX)

STATE OF OREGON
WATER RESOURCESDEPARTMENT

24-,g ("
- t ORECEIPT#

'±­ r-=- I ­ G. APPLICATION /32RECEIVED FROM: -- ) 'o)A{Zr
BY: PERMIT

TRANSFER

CASH:□ CHECK: # OTHER: (IDENTIFY)

EL +=LC TOTAL REC'D I s 1/00 .,,. I

COSTCENTER AND OBJECT Cl.ASS

!01-00-0 WAD MISC CASH ACCT

OTHER: (IDENTIFY)

I REDUCTION OF EXPENSE
[s

VOUCHER#

CASH ACCT.

ADJUDICATIONS

PUBLICATIONS I MAPS

PARKING FEES Name Imonth

842.010

831.087

830.650

[03-00-0 WRDOPERATING ACCT

840.001

880.109

520.000

RECORD FEE

s
$ /0O.
s
LICENSE FEE

s
s

842.023

842.024

842.002

842.004

842-006

EXAM FEE

s
$

$

EXAM FEE

s

850.200

MISCELLANEOUS
COPY FEES
RESEARCH FEES

MISC REVENUE: (IDENTIFY)

OTHER (P-6) (IDENTIFY)

WATER RIGHTS:

842.001 SURFACE WATER

842.003 GROUNDWATER

842.005 TRANSFER

WELL CONSTRUCTION

842.022 WELL DRILL CONSTRUCTOR

LANDOWNER'S PERMIT

OTHER (IDENTIFY) _

06-00-0 WELL CONST. START FEE
042.013 WELL CONSTSTARTFEE $ l CARD# I

MONITORING WELLS $ CARD#

OTHER (IDENTIFY)

[45-00-0 LOTTERY PROCEEDS
864.000 LOTTERY PROCEEDS [s

107-00-0 HYDROACTIVITY LIC NUMBER

842.011 POWER LICENSE FEE (FWIWRD) : I842.115 HYDRO LICENSE FEE (FWNWRD)

HYDRO APPLICATION [s

«Age
RECEIPT w a. ,{ a

Distribution-While Copy-Customer. Yellow Copy-Fiscal. Blue Copy-FIie. Bull Copy-Fiscal



Application No..... Gi37~j__
c E xtoAro co. "us.. (G12595

Name ... 34 NW 1ST AVE SUITE 302
Address .........PORTLAND, 97209 "

Form 11l



I37!!cotkt
INVOICE#

PERMIT

APPLICATION /3

158 12TH ST. N.E.

.....

SALEM, OR 97310-0210
378-8455 / 378-8130 (FAX)

STATE OF OREGON
WATER RESOURCES DEPARTMENT

124786RECEIPT#

RECEIVED FROM:_rSfI±').'
BY:

TRANSFER

CASH:□ CHECK: # OTHER: {IDENTIFY)

30.a=t roman [s do]
[01-Q0-0 RD MISC CASH_ACCT
842.010 ADJUDICATIONS

831.087 PUBLICATIONS/ MAPS

830.650 PARKING FEES Name/ month

OTHER; (IDENTIFY)

I REDUCTION OF EXPENSE

COSTCENTER ANDOBJECTCLASSI 03-00-0 WAD OPERATING ACCT

CASH ACCT.

VOUCHER#
[s

RECORD FEE

s
s /0.
s
LICENSE FEE

s
s

842.002

842.004
842-006

EXAM FEE
$

$

s
EXAM FEE

$ 842.023

842.024
(IDENTIFY) _

MISCELLANEOUS
840.001 COPY FEES
850.200 RESEARCH FEES

880.109 MISC REVENUE: (IDENTIFY)

520.000 OTHER (P-6) (IDENTIFY)

WATER RIGHTS:

842.001 SURFACE WATER

842.003 GROUND WATER
842.005 TRANSFER

WELL CONSTRUCTION

842.022 WELL DRILL CONSTRUCTOR

LANDOWNER'S PERMIT

OTHER

06-00-0 WELL CONST. START FEE
842.013 WELL CONST START FEE
____ MONITORING WELLS

OTHER (IDENTIFY)

$

$

I 45-00-0 LOTTERY PROCEEDS
864.000 LOTTERY PROCEEDS [s
I 01-00-0 HYDRO ACTIVITY LICNUMBER

842.011 POWER LICENSE FEE (FW/WAD) 1: I842.115 HYDRO LICENSE FEE (FW/WRD)

HYDRO APPLICATION [s

I

I

RECEIPT# 124786 5 go-gs. p.Rask
Distribution-White copy-Customer, Yellow Coy-Fiscal, Blue Copy-File. Butt co.£,

R@Ek"
JAN - 5 1996

t

WVAltr n--.s -.cr,
SALEM, OREGON



RECEIPT i:

STATE OF OREGON
WATER RESOURCES DEPARTMENT

1 n .. ~ -....,. 725 Summer St. N.E. Ste. A
+ l. SALEM, OR 97301-4172 INVOICE #

(503) 986-0900 I (503) 986-0904 (fax)

TOTAL REC'D
CHECK.I/ OTHER. (IDENTIFY)

[]_7L]
CASH.

□

C

1A1 ]1/ADA LL APPLICATION [(-/77 /]RECEIVED FROM: l

BY: PERMIT

TRANSFER

OTHER:

1ass rEAsuRY """@sgcs Acer
0407 COPIES IVEDOER.THE COUNTER
0243 IVS Lease 0244 MuniWaterMgmt. Plan 0245 Cons. Water

4270 WRD OPERATING ACCT

LICENSE FEE

$
$

$
$

$/)00
$

$

RECORD FEE

$
$

0219
0220

0202
0204

EXAM FEE
$

$
$

EXAM FEE
$

f7A +lllMISCELLANEOUS
COPY & TAPE FEES

RESEARCH FEES

MISC REVENUE: (IDENTIFY)

DEPOSIT LIAB. (IDENTIFY)

GROUNDWATER

TRANSFER

WELL CONSTRUCTION

WELL DRILL CONSTRUCTOR,

LANDOWNER'S PERMIT

0240 EXTENSION OFTIME

WATER RIGHTS:

SURFACE WATER

0407
0410
0408

TC162

0201
0203
0205

0218

OTHER (IDENTIFY) _

0536 TREASURY 0437 WELL CONST. START FEE
0211
0210

WELL CONSTSTARTFEE

MONITORING WELLS

OTHER (IDENTIFY) _

I 0607 TREASURY 0467 HYDRO ACTIVITY
0233
0231

POWER LICENSE FEE (FW/WRD)

HYDRO LICENSE FEE (FW/WRD)

HYDRO APPLICATION

UC NUMBER

I I Is1-------1
I 1Is.___ __,

[s
TREASURY OTHER/ROX

FUND TlnE _

OBJ. CODE VENDOR#
DESCRIPTION _

l

car 01277 no.I, Leg22
D i stri b ution- White Cop y - C u s t o m e r, Y e l lo w C o p y · Fiscal, B l u e C opy - File, B u ff C opy - Fi s c al



Ill++llMl«lllldll
G-13711
DAVENPORT NEWBERRY HOLDINGS, LLC
300 ATLANTIC STREET. STE 301
STAMFORD CT 06901
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STAMFORD CT 06901
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STAMFORD CT 06901
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DAVENPORT NEWBERRY HOLDINGS, LLC
300 ATLANTIC STREET. STE 301
STAMFORD CT 06901

lllnI!AMII«Ml»II
G-13711
DAVENPORT NEWBERRY HOLDINGS, LLC
300 ATLANTIC STREET, STE 301
STAMFORD CT 06901


	G-13711pt10003_SCH
	G-13711pt20004_SCH
	book_pt30005_SCH
	G-13711pt40006_SCH

