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! NAC 703.423

2 Under NRS 704.870(2)(b), not later than 30 days after the issuance by the appropriate federat agency of a final environmental
assessment or environmental impact statement relating to the construction of the utility facility. (1) File with the Commission an
amended application that complies with the provisions of subsection 1; and (2) File with each other permitting entity an amended
application for a permit, license or other approval for the construction of the utility facility. This initial Amended Application
serves such notice.
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PUBLIC UTILITIES COMMISSION OF NEVADA
DRAFT NOTICE
(Applications, Tariff Filings, Complaints, and Petitions)

Pursuant to Nevada Administrative Code ("NAC™) 703.162, the Commission requires that a draft notice
be included with all applications, tariff filings, complaints and petitions. Please complete and include
ONE COPY of this form with your filing. (Completion of this form may require the use of more than
one page.)

A title that generally describes the relief requested (see NAC 703.160(5)(a)):

VULCAN POWER COMPANY APPLICATION FOR A PERMIT TO CONSTRUCT THE
PATUA GEOTHERMAL PROJECT

The name of the applicant, complainant, petitioner or the name of the agent for the applicant, complainant
or petitioner (see NAC 703.160(5)(b)):

VULCAN POWER COMPANY

A brief description of the purpose of the filing or proceeding, including, without limitation, a clear and
concise introductory statement that summarizes the relief requested or the type of proceeding scheduled
AND the effect of the relief or proceeding upon consumers (see NAC 703.160(5)(c)):

VULCAN POWER COMPANY (VPC), a Colorado corporation, is applying for approval of a
permit to construct utility facilities pursuant to the Utility Environmental Protection Act set forth
in NRS 704.820 to 900 and NAC 703.415 to 427 (UEPA).

In accordance with NRS 704.870.2(b)(1), VPC hereby files with the Public Utilities Commission of
Nevada (“Commission”) its Amended Application, which supersedes and replaces the Initial
Application filed on March 9, 2010, for a Permit to Construct the facilities described herein. The
purpose of constructing the proposed geothermal power plant and associated facilities is to generate
electricity from geothermal resources in Churchill and Lyon Counties, NV and deliver the power to
the electrical grid. VPC holds both private and federal geothermal leases, which are included in the
Patua Geothermal Unit N-85168X (the Unit); private leases and federal leases total 18,694 acres in
30 sections. Federal geothermal leases within the Unit are managed by the Bureau of Land
Management (BLM). The Patua Geothermal Project anticipates using approximately 110 acres in
six sections within the Unit for construction of the facilities. Approximately 27 acres will be
required for construction of the associated 6.4 mile long transmission line to be constructed on land
within the Unit, as well as, Bureau of Reclamation (BOR) managed lands, Nevada Division of
Wildlife (NDOW) managed lands, and private lands outside the Unit.

VPC has previously conducted geothermal resource exploration activities within the Unit consisting
of geologic reconnaissance, geophysical surveys (gravity, magnetotelluric and two-dimensional
seismic reflection), and exploration drilling. Exploration drilling conducted to date has been on
private land only.



The BLM and BOR have jointly prepared an Environmental Assessment (EA) of the proposed
development pursuant to the National Environmental Policy Act (NEPA), as the BLM manages the
subsurface geothermal resources underlying the federal leases and the BOR is the surface
management agency. A Finding of No Significant Impact (FONSI) and Decision Record were issued
in December 2010, subsequent to the finalization of the EA.

Prior to the EA, VPC filed with the BLM a Utilization Plan in order to describe utilization facilities
located on federal lands, an Operations Plan in order to describe proposed geothermal drilling and
testing operations on federal lands, as well as, a Plan of Development in order to describe a
proposed transmission line to be jointly located on private, federal, and State of Nevada lands.
These facilities will be connected to a binary-cycle geothermal power plant facility, capable of
producing 60 MW net of electricity, that will be located on a privately owned section of land
(Section 21, T20N, R26E, MDBM), within the Unit.

Construction of the 60 MW net geothermal power plant and related facilities will deliver baseload
electrical power, via an approximately 6.4 mile 120 kV transmission line, to an independently
proposed substation. Construction and operation of the proposed geothermal facilities will create
many stable, good paying jobs, contribute to the county tax base and provide other substantial
economic development for Nevada.

VPC seeks approval to construct the geothermal power plant and associated facilities which include
geothermal wells, geothermal fluid pipelines needed to transport geothermal fluids, and the
transmission line needed to deliver electricity to the grid. The power plant facility will have up to
six turbine generator modules with a combined net capacity output to the utility of approximately
60 MW, Utilized geothermal resources will be injected back to the reserveoir; however, if used for
the cooling process, a small percentage of geothermal fluids may be evaporated. Other major
appurtenances associated with the power plant include, but are not limited to, a fire water storage
tank, a potable water storage tank (if necessary) and an electrical switchyard. The transmission line
will comnsist of an overhead 120 kV single circuit electrical interconnection line extending
approximately 6.4 miles from the project location to an independently proposed substation.

A statement indicating whether a consumer session is required to be held pursuant to Nevada Revised
Statute (“NRS™) 704.069(1)":

The proposed proceeding is not a general rate application or another proceeding that requires a
consumer session under NRS 704.069.

If the draft notice pertains to a tariff filing, please include the tariff number AND the section number(s) or
schedule number(s) being revised.

The draft notice does not pertain to a tariff filling.




! NRS 704.069 states in pertinent part:

1. The Commission shall conduct a consumer session to solicit comments from the public in any matter pending before
the Commission pursuant to NRS 704.061 to 704.110 inclusive, in which:

(a) A public utility has filed a general rate application, an application to recover the increased cost of purchased fuel,
purchased power, or natural gas purchased for resale or an application to clear its deferred accounts; and

{b) The changes proposed in the application will result in an increase in annual gross operating revenue, as certified by
the applicant, in an amount that will exceed $50,000 or 10 percent of the applicant’s annual gross operating revenue,
whichever is less.



BEFORE THE PUBLIC UTILITIES COMMISSION OF NEVADA

IN THE MATTER OF: Docket No. 10-03012
Amended Application of Vulcan Power

Company For a Permit to Construct the

Patua Geothermal Project pursuant to

the Provisions of the Utility

Environmental Protection Act

APPLICATION FOR A PERMIT TO CONSTRUCT UNDER
THE UTILITY ENVIRONMENTAL PROTECTION ACT

Applicant, VULCAN POWER COMPANY (VPC), by and through the undersigned, and in accordance
with NRS 704.870(2)(b)(1) hereby files with the Public Utilities Commission of Nevada (Commission)
an Amended Application, which supersedes and replaces the initial Application filed on March 9, 2010
for a Permit to Construct pursuant to the Utility Environmental Protection Act (UEPA) set forth in NRS
704.820 to 900 and NAC 703.415 to 703.427, specifically NAC 703.421.

VPC’s proposed project includes one 60 MW (net) binary-cycle geothermal power plant, related wells
and pipelines and support facilities within private and federal geothermal leases in Churchill and Lyon
Counties, NV. The proposed power plant will be constructed on private land. The proposed project also
includes the construction of approximately 6.4 miles of overhead 120-kV single circuit interconnection
line on Bureau of Reclamation (BOR) managed lands, Nevada Department of Wildlife (NDOW) managed
lands, and private land in order to connect the power plant to an independently proposed substation.
Electricity produced by the geothermal power plant will be categorized as a renewable energy and will aid
the receiving utility in satisfying their Renewable Portfolio Standard requirements. A thorough review
and analysis of the environmental conditions associated with the proposed project was required by the
National Environmental Policy Act, 42 U.S.C. § 4321 et seq. (NEPA). Accordingly, the Bureau of Land
Management (BLM) and BOR have jointly prepared an environmental assessment (EA) of the proposed
development, as the BLM manages the subsurface geothermal resources underlying the federal leases and
the BOR is the surface management agency. A Finding of No Significant Impact (FONSI) and Decision
Record were issued in December 2010 subsequent to finalization of the EA. UEPA establishes a two-step
application procedure for projects subject to federal permitting and environmental review. Under NRS
704.870(2)(a), if a federal agency is required to conduct an environmental analysis of a proposed utility
facility, the applicant is also required to file an application with the Commission that provides notice of
the federal filing. This initial Application must be filed no later than the date of the request for an
environmental analysis with the appropriate federal agency. The initial UEPA application must provide a
general description of the proposed facility and a summary of any studies that the utility anticipates will
be made of the proposed facility as required by statute [NRS 704.870(2)(a)(1) and (2)]. Subsequently, no
later than 30 days afier the issuance of the federal environmental assessment or impact statement, the
applicant is required to file with the Commission an amended UEPA application [NRS 704.870(2)(b)].
VPC filed its initial Application in this docket on March 9, 2010. This Amended Application is filed with
the Commission pursuant to NRS 704.870(2) for a Permit to Construct a utility facility where a Federal
agency has issued its final environmental assessment related to the construction of the proposed project.



Accordingly, VPC requests that the Commission accept this Amended Application under UEPA as
complying with the statutory and regulatory requirements set forth above, and approve its request for a
Permit to Construct the proposed project pursuant o NRS 704.8905.



GENERAL ALLEGATIONS

1. At the time of filing Vulcan Power Company is a privately held, for profit, corporation.

2. Vulcan Power Company’s principal place of business, mailing address, and telephone number are
9670 Gateway Drive, Suite 200, Reno, NV 89521, Tel. (775) 284-8842.

AUTHORITY

3. This Amended Application for the Vulcan Power Company Patua Geothermal Project is made in
accordance with the Commission’s regulations governing pleadings (NAC 702.530 ¢t seq), the
Utility Environmental Protection Act (UEPA) (NRS 704.820 to 900), specifically NRS
704.870(2), (the requirements for filing after a Federal agency has completed its environmental
review of the project), NRS 704.873 (Commission has exclusive jurisdiction to determine need
for utility facilities), and NRS 704.890 (Grant or denial of application, Required findings,
conditions, and modifications), and the Commission’s regulations governing construction of
utility facility (NAC 703.415 to 427), specifically, NAC 704421 (Application for permit and
amended application).

4. The Nevada Division of Environmental Protection is designated as a party to this proceeding,
pursuant to NRS 704.885(1)b), and will be served a copy of this Amended Application, pursuant
to NRS 704.870(3), simultaneously with this filing.



REQUEST FOR RELIEF

WHEREFORE, Vulcan Power Company respectfully requests that the Commission proceed in the
manner required by law and, in accordance with NAC 703.535(d), issue an order that:

A. Grants a Permit to Construct the Proposed Facility, as described herein;

B. Grants such conditions and modifications that may allow for the issuance of the UEPA permit
to construct or a compliance order with the condition that Vulcan Power Company may file
any outstanding required permits, licenses or approvals with the Commission prior to
commencing construction of the proposed project pursuant to NRS 704.890;

C. Grants such deviations from the Commission’s regulations as may be in the public interest;
and

D. Grants Vulcan Power Company such other and further relief as the Commission may find
reasonable and appropriate under the circumstances.

RESPECTFULLY SUBMITTED this 23" day of December, 2010

T e

Kenneth Bonin, Sr.

Director of Permitting

Vulcan Power Company
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1.2

1.3

1.4

PROJECT COVER SHEET

Name of Applicant

Vulcan Power Company

Name of Proposed Utilization Facility

Patua Geothermal Project

Name, Address and Telephone Number of Contact Person

Direct all questions, correspondence, pleadings and papers related to the application to:

Mark Albert, VP Development
Vulcan Power Company

9670 Gateway Drive, Suite 200
Reno, NV 89519

Tel. (775) 284-8842

Fax (775) 284-8846

Email: malbert@vulcanpower.com

Kenneth Bonin, Sr., Director of Pemmitting
Vulcan Power Company

9670 Gateway Drive, Suite 200

Reno, NV 89519

Tel. {775) 284-8842

Fax (775) 284-8846

Email: kbonin@vulcanpower.com

Environmental Statement Summary

Proposed facilities at the Patua Geothermal Project are on private lands, federal Bureau
of Reclamation {BOR) lands, as well as, on State of Nevada lands. Vulcan Power
Company (VPC) is currently conducting exploratory drilling at existing well pads on
private lands, under an approved drilling program. The Bureau of Land Management
(BLM) and BOR have jointly prepared an environmental assessment (EA) of the
proposed development, pursuant to the National Environmental Policy Act (NEPA), as
the BLM manages the subsurface geothermal resources underlying the federal leases
and the BOR is the surface management agency. A Finding of No Significant Impact
(FONSI) and Decision Record were issued in December 2010 subsequent to finalization
of the EA. Botanical, cultural and wildlife surveys have been performed to identify and
evaluate any such resources potentially affected by the Project. VPC's goal is to develop
a project that avoids creating significant environmental impacts. Accordingly, VPC has
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worked, in coordination with the botanist, wildlife biclogist, cultural resource consultant,
BLM, BOR, Nevada Department of Wildlife (NDOW), and other relevant agencies, to
understand potential impacts of the proposed project on the environment, in the
immediate vicinity of the proposed power plant and other utilization facilities, and
prepare appropriate mitigation measures as necessary.

The Project area is unpopulated and the nearest residences are approximately two miles
to the South, on the opposite side of Highway 50. Positive socioeconomic effects will
result from the Project's generation of tax revenue and jobs within the State of Nevada.

Copy of the Public Notice required by Section 704.870(5) of the Nevada
Revised Statutes

VPC published a public notice of this Amended Application in the Lahontan Valley News
on December 22, 2010 and the Nevada Appeal on December 21, 2010. See Exhibit 1:
Public Notice and Affidavit of Publication for a copy of the text of the notice.

Affidavit of Publication

Exhibit 1: Public Notice and Affidavit of Publication contains a copy of the affidavit of
publication provided by Renaud, legal clerk of the Lahontan Valley News and the
Nevada Appeal.

Intervention Bar Date

The date before which any person or entity identified in NRS 704.885 must file a petition
for leave to intervene or a statement of position with the Public Utilities Commission of
Nevada (PUCN) is January 22, 2011 (i.e., within 30 days after the date of this published
notice).

SUMMARY OF THE APPLICATION

General Description of the Proposed Utility Facility

VPC is proposing to construct one 60 MW net binary-cycle geothermal power plant on a
private geothermal lease and associated utilization facilities on both private and federal
leases, approximately ten miles east of Femley, Nevada. Construction of the plant could
start very soon after the issuance of most necessary permits. The plant will likely consist
of up to six turbine-generator sets capable of producing a combined net output of
approximately 60 MW. Other prominent features on the power plant site will include heat
exchangers (e.g. vaporizers, preheaters, etc.), a fire water storage tank with distribution
piping, a potable water storage tank (if necessary), an electrical substation, a
control/administration building, a warehouse and maintenance building, a fire pump
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house, housing for a diesel generator (for use during a black start), as well as a fence
surrounding the entire power plant site. See Exhibit 2: Figures for Figure 4: General
Arrangement Binary Power Plant Site Concept, Air Cooled and Figure 5: General
Arrangement Binary Power Plant Site Concept, Water Cooled, for potential site
configurations.

An estimated 23 production wells could be needed to supply the 60 MW net power plant.
Where possible, multiple production wells could be located on one well pad. Geothermal
fluids will be transferred from the wells to the power plant via insulated, mostly
aboveground, pipelines.

At the power plant, geothermal fluids would pass through heat exchangers, transferring
their heat to a secondary (binary) fluid with a boiling point lower than that of water.
Typical binary fluids include isopentane, pentane, butane, or isobutene. Once heated, a
binary fluid flashes to vapor, expanding rapidly, and powering the turbines. The binary
vapor is then condensed in a separate heat exchange system and reused continually in
a closed loop cycle. Utilized geothermal fluids are injected back to the geothermal
reservoir after passing through the heat exchanger; however, if used for the cooling
process, a small percentage of geothermal fluids may be evaporated. Typically, both
processes are closed systems, where both geothermal and binary fluids remain isolated
throughout the process; the sumounding environment is not exposed to these fluids
under normal operating conditions. The number and location of injection wells is a
function of various resource variables that are not known at this time, therefore the
number and location of injection wells cannot yet be reasonably estimated.

Approximately 6.4 miles of 120 kV transmission line is proposed to be constructed
between the geothermal power generation facility and an independently proposed
substation, located north and west of the project area, and would be located on BOR
managed lands, NDOW (Nevada Department of Wildlife) managed lands and private
land.

General Description of the Location of the Proposed Utility Facility

VPC is proposing to construct a binary-cycle geothermal power plant approximately ten
miles east of Fernley, Nevada. See Exhibit 2: Figures for Figure 1: General Vicinity
Map and Figure 3: Patua Project Overview.

Description of the Natural Resources That Will be Affected or Required to
be Used in the Construction or Operation of the Proposed Facility

Geothermal fluid, used to supply heat to power turbine-generators, is the principal
natural resource required for operation of the proposed geothermal power plant.
Construction of the power plant and related utilization facilities require earth materials for
grading and surfacing of roads, well pads, and plant sites. Other natural resources
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potentially affected by construction and operation of proposed facilities have been
evaluated during the EA process. VPC's goal is to develop a project that avoids creating
significant environmental impacts. Accordingly, VPC has worked in coordination with the
botanist, wildlife biclogist, cultural resource consultant, BLM, BOR, NDOW, and other
relevant agencies to understand the nature of probable effects of the proposed Project
on the environment, in the immediate vicinity of the proposed power plant and other
utilization facilities, and prepare appropriate mitigation measures as necessary.

Water will be required for dust control and soil compaction during construction of the
power plant, well pad facilities, geothermail fluid pipelines, and associated access roads
and will be obtained from offsite sources. Cooling water may be needed during plant
operation; quantities and sources of cooling water are being determined at this time.
Geothermal fluids will be injected back into the reservoir after use, thereby minimizing
the potential for emissions of non-condensable gases during normal operations, which
may be present in geothermal fluids.

Runoff will be managed during routine operations in accordance with the Storm Water
Pollution Prevention Plan (SWPPP). Operation of proposed facilities is not expected to
have adverse effects on existing surface water or groundwater. The Project area is
unpopulated and the nearest residences are approximately two miles to the South, on
the opposite side of Highway 50. Positive socioeconomic effects will result from the
Project's generation of tax revenue and jobs within the State of Nevada.

Utilization of the geothermal resource at the project location is not anticipated to
adversely affect the resource potential over the life of the project (30 years or more) due
to the employment of advanced resource management techniques. Production and
injection of geothermal fluids will be managed to promote long term productivity of
geothermal resources in the area.

Legal Description of the Site and Proposed Facilities

The proposed power plant site is located in Section Twenty-One (21), Township Twenty
North {T20N), Range Twenty-Six East (R26E), Mount Diablo Base and Meridian
(MDBM), in Churchill County, Nevada. The proposed site including the power plant and
associated generation substation will occupy approximately 22 acres. See Exhibit 2:
Figures for Figure 3: Patua Project Overview, which depicts the proposed power plant
location.

The transmission line easement for the proposed 6.4 mile transmission line is described
as all that certain real property situate within portions of Sections Ten (10), Thirteen (13),
Fourteen (14), and Fifteen (15) of Township Twenty North (T20N), Range Twenty-Five
East (R25E), and within portions of Sections Eighteen {18), Nineteen (19), Twenty (20)
and Twenty-One (21) of Township Twenty North (T20N), Range Twenty-Six East
(R26E), Mount Diablo Base and Meridian (MDBM), lying within Lyon and Churchill
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County, Nevada. A detailed legal description of the transmission line location is provided
in Exhibit 4: Legal Description for Transmission Line Easement.

Environmental Conclusions and Areas of Controversy

The BLM and BOR have jointly prepared an environmental assessment (EA) of the
proposed development, as the BLM manages the subsurface geothermal resources
underlying the federal leases and the BOR is the surface management agency. The EA
was prepared pursuant to the National Environmental Policy Act (NEPA), describing
existing environmental characteristics of resources present within the project area and
analyzing consequences of project implementation on these resources. A Finding of No
Significant Impact (FONSI) and Decision Record were issued in December 2010
subsequent to finalization of the EA. Botanical, cultural and wildlife surveys have been
completed to evaluate any such resources potentially affected by the Project. VPC’s goal
is to develop a project that avoids creating significant environmental impacts.
Accordingly, VPC has worked in coordination with the botanist, wildlife biologist, cultural
resource consultant, BLM, BOR, NDOW, and other relevant agencies to understand
potential impacts of the proposed project on the environment in the immediate vicinity of
the proposed power plant and utilization facilities and prepare appropriate mitigation
measures as necessary.

Operation of the binary-cycle power plant should result in virtually no loss of geothermal
fluids due to evaporation. Geothermal fluids utilized in the power plant operation would
be returned to the reservoir through injection wells. There would be no consumptive use
of the geothermal resource and the fluids would not be released to the atmosphere if an
air cooled system is used. If a water cooled system is used, some of the geothermal fluid
or water from another source (such as a well or purchased water right) may be used for
cooling and would be lost via evaporation. A water cooled system would only be used if
feasible and proper entittements are obtained. Any potential hazardous and solid waste
generated during construction, operations or maintenance of the proposed facilities will
be stored and disposed of properly to avoid potential impacts to the environment,
workers and the public. Best Management Practices (BMPs) will be utilized during
construction and operation to contain fluids onsite and prevent accidental spills or
discharges to surface waters.

DETAILED DESCRIPTION OF PROPOSED UTILITY FACILITY AND ITS
LOCATION

Description of the Plant and Binary Cycle Unit

Proposed facilities include one power generating plant, capable of producing 60 MW net
of electricity, as well, as associated wells, geothermal fluid pipelines, access roads, and
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approximately 6.4 miles of overhead 120 kV transmission line connecting the plant to an
independently proposed substation to be located in Section 9, T20N, R25E, MDEM.

The power plant will be built on an approximately 800 foot by 1,200 foot site (22 acres).
This plant will require up to six turbine-generator sets to produce approximately 60 MW
(net) output. Other prominent features on the power plant site will include heat
exchangers (e.g. vaporizers, preheaters, etc.), a fire water storage tank with distribution
piping, a potable water storage tank (if necessary), an electrical substation, a
control/administration building, a warehouse and maintenance building, a fire pump
house, housing for a diesel generator (for use during a black start), as well as a fence
surrounding the entire power plant site. The power plant would be engineered and
constructed in accordance with applicable industry standards. Equipment will be
constructed with proven materials for geothermal applications and designed for at least a
30 year life. See Exhibit 2: Figures for Figure 4: General Arrangement Binary Power
Plant Site Concept, Air Cooled and Figure 5: General Arrangement Binary Power Plant
Site Concept, Water Cooled, for potential site configurations.

An estimated 23 production wells could be needed to supply the 60 MW net power plant.
Where possible, multiple production wells could be located on one well pad. The number
and location of injection wells is a function of various resource variables that are not
known at this time, therefore the number and location of injection wells cannot yet be
reasonably estimated.

In a binary-cycle power plant, geothermal brine is piped to the plant site where it enters a
system of shell and tube heat exchangers, transferring heat to a binary fluid. Heat from
geothermal fluid causes the binary fluid to flash to a vapor state, expanding rapidly and
powering the turbines. Fluids such as isopentane, pentane, butane, or isobutene are
generally used for the binary fluid. Each binary fluid has a different boiling point,
generally lower than that of water, and is selected to optimize thermodynamic
efficiencies once a resource temperature is known. From the turbine exhaust, binary
fluid is passed through a recuperator to increase efficiency. The recuperator consists of
an additional shell and tube heat exchanger which initiates the condensing process and
provides some preheating to liquid binary fluid returning to the vaporizer. From the
recuperator, the binary fluid flows to the condenser (or air-coolers, if used) where it is
retumed to a liquid state. Liquid binary fluid then flows through the recuperator and
preheater prior to repeating the cycle. When geothermal brine exits the heat exchanger
system it is directed through this preheater vessel to give up more heat to the binary
fluid. Geothermal brine not used for cooling then flows back to the well field to be
injected back to the reservoir. This cycle repeats continuously in normal operation of the
power plant.

Turbine-generator sets will be supplied with necessary auxiliaries for control, lube oil and
cooling. They will be installed adjacent to shell and tube heat exchangers and
condensers. Generators will be totally enclosed, air-cooled, two-pole synchronous units,
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coupled to the turbines. Each generator will be rated at 20 megavolt ampere (MVA),
13.8-kV, 3-phase, 60 hertz (Hz) at a power factor (PF) of 0.85. Generator output will be
stepped-up to 120 kV for delivery of power to the utility.

The control building will house the control system, motor control centers {(MCCs),
switchgear and other electrical and monitoring equipment; it will be equipped with
adequate lighting, heating, cooling, potable water, restroom facilities and fire protection
systems. The warehouse will have storage areas and a bridge crane that spans the
length of the building.

Site Plan Drawings of Proposed Utility Facility and Associated Equipment

See Exhibit 2: Figures for Figure 1: General Vicinity Map and Figure 3: Patua Project
Overview.

Layout Diagrams of Proposed Utility Facility and Associated Equipment

See Exhibit 2: Figures for Figure 4: General Arrangement Binary Power Plant Site
Concept, Air Cooled and Figure 5: General Arrangement Binary Power Plant Site
Concept, Water Cooled.

Description of Associated Equipment and its Locations
3.4.1 Pipelines

The collection and injection system piping would be located on both BOR
managed lands and private lands. An estimated 1.1 miles of pipeline would be
installed on Reclamation-managed lands and approximately 6.75 miles would be
constructed on private lands.

The geothermal fluid pipelines transport the hot geothermal fluids from the
production wells to the power plant and transport the cooler geothermal fluids
from the power plant to the injection wells. The pipeline corridors are typically 5
to 6 feet wide with an adjacent access road having a width of approximately 14 to
15 feet, for a total corridor width of approximately 20 feet. The well field piping
would consist of nominal 12- to 24-inch-diameter, seamless, welded steel pipe.
The piping would have 2 to 3 inches of insulation with a protective aluminum
sheath to minimize thermal losses and for personnel protection. The color of the
outer layer would be selected to blend with the surrounding area. The pipeline
would be placed above ground, except for sections along road crossings, where
the pipeline would be installed underground.

The production and injection well pipelines would be designed to take into
consideration, to the greatest extent possible, the natural contour of the
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topography, the pipeline routing, and the design of the pipe supports, to minimize
the required number of expansion loops that would be utilized to keep the pipe
stresses (induced statically, dynamically, and thermally) below the levels required
by the ASME code book. When it becomes necessary, each expansion loop
would be designed to accommodate its unique set of criteria, but an example of a
horizontal expansion loop is shown in Figure 2.1-4. Although the figure depicts a
typical expansion loop to be approximately 30 feet by 30 feet, expansion loops
could be as large as 50 feet by 50 feet. The pipeline would be designed to
minimize the number of thermal expansion loops, thereby requiring less piping
and disturbing less area.

The pipelines would be above ground with supports placed at approximately 30
feet on center, however, certain sections of the pipeline could be buried
underground in order to cross under roadways. Support foundations would
consist of pre-fabricated concrete spread fooltings, founded as recommended by
the project geotechnical engineer during construction.

The geothermal fluid pipelines would be designed to minimize failures. Special
design consideration would be given to the strategic placement of thermal
expansion loops and anchor supports, sufficient corrosion allowances and the
installation of safety control systems. The location of the geothermal pipeline
corridor locations were chosen to accommodate the proposed geothermal well
locations, which were chosen based on geolegic and engineering analyses of
subsurface data.

Plant and Well Field Control System

The power plant systems and well field will be monitored, controlled and
protected via a Distributed Control System (DCS). The DCS will interface with the
turbine-generator contrel system and well field systems to provide routine
operator control, including shut down, synchronizing and set point load control
from the DCS control room consoles.

A Supervisory Control and Data Acquisition (SCADA) system will provide the
human machine interface (HMI) to operators locally, or to remote sites. A virtual
network of sites allows for unmanned operation and remote operation.

Each site control room will maintain the environment for sensitive
telecommunication equipment, telecommunication routers, and SCADA servers;
it will also contain a pair of workstations with dual monitors. A general desktop
computer will provide access to operation and maintenance records,
documentation, piping and instrumentation diagrams {(P&IDs), sequence of
operation, construction record documents and parts inventories.
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Cooling System

At this point in time, VPC is undecided on the technology to be used for cooling
of the binary fluid during plant operation. Two cooling options, air cooled and
water cooled, are generally described below.

3.4.3.1 Air Cooled

If an adequate source of water cannot be obtained, VPC will use an air-
cooled system. The primary component of an air-cooled system is the
large arrays of air-coolers. These consist of banks of binary fluid tubing
on top of an elevated structure with a series of fans to force air flow
around the tubing thus rejecting the heat of the binary vapor exhausted
from the turbines and condensing it back to the liquid state.

3.4.3.2 Water Cooled

A water cooled system for a binary-cycle geothermal power plant
generally consists of cooling towers, circulating water pumps, condensers
and a water treatment system. Cooling water from the cooling towers is
pumped through the condensers in order to cool and condense the binary
vapor as it is exhausted from the turbine; the water then flows to the top
of the cooling towers.

Heat absorbed into the cooling water is then rejected through the process
of evaporation. Make-up water is required on a continuous basis. There
are several possible sources of make-up water, inciuding ground water,
geothermal fluids, purchased irrigation water, etc. Depending on the
source of water, minimal or extensive water treatment will be required.
VPC has not yet determined the most appropriate source of make-up
water.

Electrical System

Facility power will be supplied through ancillary transformers connected to the
main bus. Ancillary transformers will provide power for normal operation of the
generating and support facilities including process pumps, cooling fans and well
pumps. Diesel generators will be installed to supply start-up power under
complete shutdown conditions (black start). Emergency power for the plant will
be supplied from 125 V direct current (DC) battery systems. Emergency power
for the turbine-generator critical loads and plant common critical loads will be
supplied from the balance of plant (BOP) 125 VDC system which will be sized to
accommodate critical loads for a maximum of one hour.
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Plant Substation

The power plant site will include an electrical substation where electric power
generated at 13.8 kV will pass through a transformer to increase its voltage to
120 kV. The substation will also consist of a 13.8 kV circuit breaker to protect the
electric generator, 120 kV potential and current transformers for metering and
system protection, and a 120 kV circuit breaker to protect the substation. The
main control building will contain electrical instrumentation and
telecommunication equipment.

Transmission Line

Approximately 6.4 mile of 120 kV transmission line would be constructed
between the geothermal power generation facility and an independently
proposed substation located in T20N, R25E, Section 9. The transmission line
would be located on BOR managed lands, NDOW managed lands, and private
land. See Exhibit 2: Figures for Figure 3: Project Overview which depicts the
location of the proposed transmission line. A detailed description of the
transmission line easement can be found in Exhibit 4: Legal Description for
Transmission Line Easement.

The project would require 300 amps per phase for a typical output of 60 MW
transmitted at 120 kV. The line conductor would likely be 556 kemil 26/7
aluminum conductor steel reinforced (ACSR) or 795 kcmil 26/7 ACSR. This
selection is common for this voltage level and limits energy losses and voltage
drop to less than 1 percent under maximum load. The transmission line is
considered a critical line without which the project energy sales would not be
possible. Therefore, the line would be designed and constructed using National
Electrical Safety Code (NESC) Grade B load factors and strength reduction
factors (SRF).

The transmission line must meet NESC Rule 232 and BOR requirements for
clearances to ground. NESC 120kV required ground clearance is approximately
20.5 feet, to which a margin for design and construction variances is usually
added for a design clearance of an estimated 24 feet. BOR requires a minimum
of 40 feet clearance over pipeline and canal ROWs for 120 kV lines; in
accordance with BOR’s request one segment of the fransmission line, located in
Section 15, T20N, R25E, was heightened to achieve a 40 foot ground clearance
above the Fernley East Wastewater Treatment Facility (FEWWTF) discharge into
the Fernley Wildlife Management Area {(FWMA). The line would be designed for
providing the design clearance at a maximum operating temperature of 212°F, a
typical temperature for ACSR conductor. The line would have additional capacity
for potential future generation growth.

10
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Two shield wires would be used for lightning protection. One of these shield
wires would be a steel wire (3/8-inch EHS or similar) and the other may be a
steel wire or optical ground wire, containing optical fibers for project use only
{e.g., supervisory control and data acquisition (SCADA), protective relaying,
controls and communications with NV Energy).

The line supports would typically be H-frame (HF} structures with two wood
poles, set about 14- feet apart in cross country sections. For a span of 800 feet,
common for such construction, two 60- 90-foot Class 1 Douglas fir poles would
be sufficient for clearance and strength. The poles wouid be embedded an
estimated 10 feet into the soil and the above-grade height would be
approximately 50-80 feet. Special situations like crossing over hills, crossing
roadways, and spanning topographic depressions would require a range of
structure heights to achieve necessary clearances. The structure would use
single polymer suspension insulators to support the 120kV conductors. Its cross
arm would be wood and approximately 32 feet wide. Top bracing above the cross
arm may be used for additional support of the arm on long spans. At angles in
excess of about 5 to 10 degrees in the alignment (known as points of
intersection), guyed 3-wood pole structures would be used.

ENVIRONMENTAL STATEMENT

The BLM and BOR have jointly prepared an environmental assessment {EA) of the
proposed development, as the BLM manages the subsurface geothermal resources
underlying the federal leases and the BOR is the surface management agency. The EA
was prepared pursuant to the National Environmental Policy Act (NEPA), describing
existing environmental characteristics of resources present within the project area and
analyzing consequences of project implementation on these resources. A Finding of No
Significant impact (FONSI) and Decision Record were issued in December 2010
subsequent to finalization of the EA. Botanical, cultural and wildlife surveys have been
completed to evaluate any such resources potentially affected by the Project. VPC's goal
is to develop a project that avoids creating significant environmental impacts.
Accordingly, VPC has worked in coordination with the botanist, wildlife biologist, cultural
resource consultant, BLM, BOR, NDOW, and other relevant agencies to understand
potential impacts of the proposed project on the environment in the immediate vicinity of
the proposed power plant and utilization facilities and prepare appropriate mitigation
measures as necessary. See Exhibit 6: Copies of Pertinent Environmental Documents
for a copy of the EA and FONSI.

1"
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Nature of the Probable Effect on the Environment

Botanical, cultural and wildlife surveys have been conducted to evaluate any such
resources potentially affected by the Project. VPC's goal is to develop a project that
avoids creating significant environmental impacts. Accordingly, VPC has worked in
coordination with the botanist, wildlife biologist, cultural resource consultant, BLM, BOR,
NDOW, and other relevant agencies to understand the nature of probable effects of the
proposed Project on the environment, in the immediate vicinity of the proposed power
plant and other utilization facilities, and prepare appropriate mitigation measures as
necessary.

Minimum Adverse Effect on the Environment

The proposed Project represents the minimum adverse effect on the environment per
MW energy produced, considering the resources at the Patua Geothermal Project,
available technology, and costs of alternatives. Binary-cycle geothermal power plants
are best suited for temperatures below 360°F, which are anticipated for the Project
location. This design represents the least amount of surface disturbance coupled with
maximum efficiency when compared to alternative designs for utilization of the expected
resource.

The geothermal power plant location and design were optimized to produce the most
efficient option while resulting in the least disturbance. At this time there are no
restrictions on the preferred power plant location; as such, there are no current
alternatives for the plant location.

Evaluation and Comparison

Electricity from gecthermal power plants requires significantly less surface disturbance
than that from fossil fuel plants and has minimal emissions. Coal power, for example,
requires extensive surface disturbance for mining and transport of coal. Combustion of
coal and other fossil fuels results in substantial emissions of criteria pollutants and
greenhouse gases.

Geothermal projects are baseload renewable energy facilities. Wind and solar projects
also provide renewable energy, yet both require significantly more disturbance and are
intermittent due to reliance on meteorological and seasonal fluctuations. Both require the
coordination of utilities with multiple facilities to maintain continuous and reliable
generation for load centers.

Due to its close proximity to existing transmission lines, the proposed geothermal Project
will require a relatively small amount of new transmission line construction. The location
is also close to Highway 50, requiring shorter trips for construction vehicles: therefore, it
is expected to have a smaller construction footprint.

12
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Environmental Characteristics

The Patua Geothermal Project is located on both federal and private gecthermal
leases, approximately 10 miles east of Fernley, in Churchill County and Lyon
County, Nevada. Federal geothermal leases are on BOR managed land but are
managed by the BLM.

The project area lies within the Great Basin which is characterized by low lying
alluvial filled valleys, beach gravels, dune deposits and north or northeast
trending, fault-bounded mountain ranges. The arid climate of the area has an
average annual precipitation of less than eight inches on the basin floor to
around sixteen inches on surrounding ranges. Vegetation primarily consists of
desert shrub. Soil is almost all Biddleman association in the western part of the
lease area and Celeton, very cobbly sandy loam in the eastern part of the lease
area.

VPC leases within the Geothermal Unit lie adjacent to the Femnley Wildlife
Management Area (FWMA). The FWMA is not available for geothermal leasing
(43 CFR 3201.11{e)). The proposed corridor for the 120 kV transmission line
roughly follows (approximately parallel and adjacent to) the south border of the
FWMA in order to connect the project to a newly planned substation to be
located in Section 9, T20N, R25E, MDBM. Applications have been submitted to
the BOR and the Nevada Division of State Lands (in coordination with the
Nevada Department of Wildlife) for approval of the transmission line right-of way.
Approval of transmission line easements on the NDOW managed lands was
received in September 2010. A transmission line right-of-way (ROW) on BOR
lands was evaluated in the EA, a FONSI was issued by the BOR in December
2010 subsequent to finalization of the EA, and final approval of the ROW from
the BOR is expected in January 2011.

The Pyramid Lake Paiute Indian Reservation is approximately six miles
northwest of the Hazen-Patua lease area; the Fallon Paiute-Shoshone Indian
Reservation is approximately sixteen miles southeast of the area. These tribes
were consulted during the environmental assessment process.

Environmental Impacts

Environmental resources potentially impacted by the Patua Geothermal Project
as well as other issues of concemn are described below as they are currently
understood. The BLM and BOR bhave jointly prepared an environmental
assessment (EA) of the proposed development, as the BLM manages the
subsurface geothermal resources underlying the federal leases and the BOR is
the surface management agency. The EA was prepared pursuant to the Nationai
Environmental Policy Act (NEPA), describing existing environmental
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characteristics of resources present within the project area and analyzing
consequences of project implementation on these resources. A Finding of No
Significant Impact (FONSI) and Decision Record were issued in December 2010
subsequent to finalization of the EA.

Selection of Primary Location and Design

Botanical, cultural and wildlife surveys have been completed to evaluate any
such rescurces potentially affected by the Project. The selected power plant site
has determined to be suitable for the installation of the 60 MW net power plant
facilities proposed to utilize the geothermal resources expected for the project
area. A binary-cycle, geothermal power plant is the most efficient for anticipated
resource temperatures expected in the planned production zone. In order to site
the proposed locations of the power plant, geothermal wells, access roads, and
the transmission interconnection line, various factors were considered. These
factors include, but are not limited to: a review of existing topography, a review of
published geologic literature and maps, geologic field reconnaissance and
mapping, review of recent geophysical survey data, and review of existing drill
logs and reports. In general, proposed geothermal pipeline corridor locations
were chosen to accommodate the proposed geothermal well locations, which
were chosen based on geologic and engineering analyses of subsurface data.

Geothermal fluid pipelines have been located such that they follow proposed
geothermal well pad access roads while maintaining engineering efficiency, to
the extent practical. Following the proposed well pad access roads reduces the
amount of surface disturbance required for additional access roads. Remaining
sections of pipeline willi be routed in corridors that follow the shortest distance
between well pads. This approach will minimize surface disturbances associated
with the pipelines, minimize lengths of piping required and reduce heat/energy
losses, allowing for more efficient utilization of the geothermal resource.

The proposed transmission route was developed in coordination with NDOW, as
well as the City of Fernley and NV Energy, in order to address their concems
early on in the process. Out of four routes considered, the proposed rouie
represents the one route determined to have the least potential for impacts and
other concemns.

Studies Made to Assess Potential Environmental Impact

The BLM and BOR have jointly prepared an environmental assessment (EA) of
the proposed development, as the BLM manages the subsurface geothermal
resources underlying the federal leases and the BOR is the surface management
agency. The EA was prepared pursuant to the National Environmental Policy Act
(NEPA), describing existing environmental characteristics of resources present

14
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within the project area and analyzing consequences of project implementation on
these resources. A Finding of No Significant Impact (FONSI) and Decision
Record were issued in December 2010 subsequent to finalization of the EA.

BOR has conducted one previous EA (October, 2008) for the construction of a
bypass road related to the Patua Geothermal Project. The Patua Bypass Road
Environmental Assessment is specific to the construction of a bypass road
constructed to allow water trucks and other heavy equipment to cross federal
lands to access the potential geothermal development of private leases in
adjacent lands.

Exploratory drilling is currently being conducted at existing well pads on private
land, under a NDOM approved drilling program. Botanical, cultural and wildlife
surveys have been conducted to evaluate any potential environmental effects of
the Project. These studies have been considered in the EA for the Project. See
Exhibit 6: Copies of Pertinent Environmental Documents for a copy of the Patua
Geothermal Project EA and the FONSIs by the BLM and BOR.

Analysis and Comparison of the Costs and Benefits

Environmental resources addressed in the Patua Geotherma! Project EA,
October, 2010 included: lands and recreation, livestock water quality, wetlands,
floodplains, vegetation, invasive non-native/noxious species, wildlife, migratory
birds, cultural resources, Native American religious concems, socioeconomics,
mineral resources, soils, wastes (hazardous or solid), and air quality. VPC’s goal
is to develop a project that avoids creating significant environmental impacts.
Accordingly, VPC has worked in coordination with the botanist, wildlife biclogist,
cultural resource consultant, BLM, BOR, NDOW, and other relevant agencies to
understand the nature of probable effects of the proposed Project on the
environment, in the immediate vicinity of the proposed power plant and other
utilization facilities, and prepare appropriate mitigation measures as necessary.

Benefits of geothermal power include increased availability of renewable energy,
diversified domestic baseload power generation, low greenhouse gas emissions,
increased revenue for state and local governments, and potentiai employment
opportunities for local residents. Geothermal power provides a cleaner alternative
to fossil fuel power plants, including smaller land disturbance and water
requirements per MW generated.

Description of the Natural Resources

Geothermal fluid, used to supply heat to power turbine-generators, is the
principal natural resource required for operation of the proposed geothermal
power plant. Construction of the power plant and related utilization facilities
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require earth materials for grading and surfacing of roads, well pads and plant
sites. Other natural resources potentially affected by construction and operation
of proposed facilities include water for drilling and dust control and soil
compaction during construction, as well as, power plant cooling, in the event a
water cooled facility is constructed.

Water for drilling and construction could be obtained from one or a combination
of the following sources:

s On-site water wells: Applications could be submitted to the NDWR for
approval to drill one or more water wells for dust control and soil compaction
purposes during construction of the proposed geothermal well pads and
access roads.

s Water purchased from private parties: Numerous private parties have been
identified in the area that have water available for sale on existing
entitiements.

Bottled or other potable water would be used for domestic drinking water needed
at the site. A septic system and associated leach field would be constructed for
the bathroom facilities. Water would be sourced from on-site wells or would be
purchased.

Utilization of the geothermal resource at the project location is not anticipated t
adversely affect the resource potential over the life of the project (30 years o
more) due to the employment of advanced resource management techniques
Production and injection of geothermal fluids will be managed to promote lon
term productivity of geothermal resources in the area.

4.4 Effect of Decision to Deny the Application

if the Public Utilities Commission of Nevada were to deny the application, VPC would not
build the proposed power plant and associated facilities, and expioration and
development of the area would be abandoned. The environment would remain the same
as it currently exists. No additional geothermal exploration or development of any kind
would occur. No additional ground-disturbing earthwork, drilling, road-building, pad
construction, or other activities described herein would occur. Geothermal leases with
local land owners would be terminated.

The decision would prevent ¢lean, renewable energy from being provided to the Western
Interconnection that would help utilities meet renewable portfolio standard (RPS)
requirements and help our country decrease dependence on fossil fuels. Generation of
the same amount of electricity by a fossil fuel power plant would result in increased
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greenhouse gas and criteria pollutant emissions, as well as increased environmental
disturbance. Generation of the same amount of electricity by intermittent solar or wind
project would require more surface disturbance than the proposed baseload geothermal
plant, due to the nature of required structures.

Maps of all Reasonable Locations

See Exhibit 2: Figures for Figure 3: Patua Project Overview, depicting the location of
the 22 acre power plant site and approximately 6.4 mile 120 kV transmission line.

Preparation of the Environmental Statement and Bibliography

4.6.1

4.6.2

Preparers

Vulcan Power Company

9670 Gateway Drive, Suite 200
Reno, Nevada 89521
Telephone: (775) 284-8842
Fax: (775) 284-8846
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ethornley@vulcanpower.com

Jason A. Hefner, Project Development Coordinator

jhefner@vulcanpower.com
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UTILITY SERVICES

Services to State of Nevada Customers

The proposed geothermal Project will result in increased availability of baseload power
to the grid, providing additional overall stability. Grid stability reduces the chance of
power shortages, and generally stabilizes rates paid by utility customers.

Additionally, qualifying Portfolio Credits from the Project may be available to NV Energy
or other entities in the State of Nevada. These Portfolio Credits have the potential to
satisfy the Nevada Renewable Portfolio Standard (RPS) law.

Enhancement of Reliability of State of Nevada Electricity and the Western
Interconnection

Geothermal power is just one of a handful of clean renewable energy technologies
available to support the ever increasing energy demands of the world. Geothermal
power is also recognized as a baseload renewable technology because a geothermal
power plant can typically produce electricity 24 hours a day, seven days a week. This
provides stability to the Western Interconnection, as the receiving utility can count on this
electricity supply without variances due to factors such as weather conditions.

HOW THE NEED FOR THE FACILITY BALANCES ANY ADVERSE
EFFECT ON THE ENVIRONMENT

Executive Order (EQ) 13212 and the Energy policy Act of 2005 address the need for
increasing energy supplies and expedited renewable energy projects. The need for
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addressing climate change with renewable energy is also addressed by the RPS
requirements in Nevada and other states. It is expected that construction of the Patua
Geothermal Project will result in minimal to no adverse impacts on the environment.
Impacts on vegetation, soils, wildlife and habitat are small in comparison with the open
space available in the surrounding areas. Generation of geothermal power has positive
environmental impacts due to reduction of the need for an equal amount of energy
requirement generated by fossil fuels. Geothermal power provides a cleaner alternative
to fossil fuel combustion due to reduction of criteria poliutant and greenhouse gas
emissions, as well as, the lack of a fuel delivery system.

AGENCY APPROVALS AND REQUIRED PERMITS

Permitting Status

Exhibit 3: Permitting Status Table is a current status list of permitting requirements as
of the time of this application’s submission.

Documentation

Exhibit 5: Copies of Pertinent Permits and Plans includes copies of existing pertinent
permits, applications, sundry notices, efc.

SERVING THE PUBLIC INTEREST

The Project consists of a geothermal power plant, designed to generate 60 MW net of
electric power. The expected life of the project is 30 years; however, it is likely that the
project will have an even longer useful lifetime. Proposed development also includes the
associated 120 kV transmission line required for interconnection to deliver power from
the power plant to an independently proposed substation to be located in Section 9,
T20N, R25E, MDBM. Operation of the geothermal power plant will provide 60 MW net of
firm, baseload renewable energy to the utility, and help achieve Renewable Portfolic
Standard (RPS) goals in the western United States.

Benefits of geothermal power include increased availability of renewable energy,
diversified domestic baseload power generation, low greenhouse gas emissions,
increased revenue for federal, state and local governments, potential increased revenue
to several types of local businesses, as well as temporary and permanent employment
opportunities for local residents. Geothermal power provides a cleaner alternative to
fossil fuel power plants, including smaller land disturbance and water requirements per
MW generated.
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9.0

10.0

11.0

12.0

REFERENCE TO COPIES FILED WITH THE ADMINISTRATOR OF THE
NEVADA DIVISION OF ENVIRONMENTAL PROTECTION AND THE
NEVADA STATE DEPARTMENT OF CONSERVATION AND NATURAL
RESOURCES

The required copies of the Amended Application have been filed with the Administrator
of the Division of Environmental Protection and the State Department of Conservation
and Natural Resources.

PROOF OF SERVICE OF A COPY OF THE APPLICATION ON THE CLERK
OF EACH LOCAL GOVERNMENT IN THE AREA

Proof of service of a copy of the Amended Application on the clerk of Churchill County
and Lyon County is attached in Exhibit 7: Certificate of Service.

PROOF THAT PUBLIC NOTICE OF THE APPLICATION WAS GIVEN TO
PERSONS IN THE MUNICIPALITIES ENTITLED TO RECEIVE NOTICE BY
THE PUBLICATION OF A SUMMARY OF THE APPLICATION IN
NEWSPAPERS PUBLISHED AND DISTRIBUTED IN THE AREA

Public notice of the Amended Application was made in the Lahontan Valley News on
December 22, 2010 and the Nevada Appeal on December 21, 2010. See Exhibit 1:
Public Notice and Affidavit of Publication for a copy of the text of the notice.

Attached hereto as Exhibit 1: Public Notice and Affidavit of Publication is a copy of
the affidavit of publication provided by Rachel Renaud of the Lahontan Valley News and
the Nevada Appeal.

PROOF THAT A COPY OF THE APPLICATION HAS BEEN SUBMITTED
TO THE NEVADA STATE CLEARINGHOUSE WITH THE DEPARTMENT
OF ADMINISTRATION

Proof that a copy of the Amended Application submitted to the Nevada State
Clearinghouse with the Department of Administration to enable agency review and
comment is attached in Exhibit 7: Certificate of Service.
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Public Notice

___LEGAL NOTICE LEGAL NOTICE___

BEFORE THE PUBLIC UTILITIES COMMISSION OF NEVADA
NOTICE OF APPLICATION FOR A PERMIT TO CONSTRUCT GEOTHERMAL ELECTRIC
GENERATING FACILITY UNDER THE UTILITY ENVIRONMENTAL PROTECTION ACT

Notice is hereby given that Patua Project, LLC, a subsidiary of Vulcan Power Company, (“Applicant”) will file
with the Public Utilities Commission of Nevada (“Commission™) an Amended Application for Permit to
Construct Utility Facilities (“Application™) for a new 60-MW (net) binary-cycle geothermal power plant to be
built within private and federal geothermal leases in Churchill and Lyon Counties, Nevada as well as
approximately 6.4 miles of 120 kV transmission line to be constructed between the geothermal power generation
facility and an independently proposed substation located north and west of the project area to be located on
Bureau of Reclamation managed lands, Nevada Department of Wildlife managed lands and private land. On
March 9, 2010, the Applicant filed an initial Application for a Permit to Construct the proposed Utility Facilities.
(Commission Docket No. 10-03012). The Applicant is filing an Amended Application pursuant to NRS
704.870(2)(b) and NAC 703.423.

The project is located north of Highway 50, approximately ten miles east of Fernley, Nevada. The Applicant
holds multiple geothermal leases within 30 Sections totaling 18,694 acres in the Patua Geothermal Unit N-
85168X.

THE PROPOSED SITE FOR THE PATUA GEOTHERMAL PROJECT POWER PLANT IS
LOCATED IN SW4NW! OF SECTION 21, TOWNSHIP TWENTY NORTH (T20N),
RANGE TWENTY-SIX EAST (R26E), MOUNT DIABLO BASE AND MERIDIAN, LYING
WITHIN CHURCHILL COUNTY, NEVADA.

The Amended Application will be filed in accordance with the provisions of the Nevada Utility Environmental
Protection Act (UEPA), NRS 704.820 through NRS 709.900 inclusive and the Commission’s rules and
regulations within NAC 703.415 through NAC 703.438. The Amended Application will include a description of
the proposed power plant and related facilities, an explanation of the need for the proposed project and additional
information needed to meet the requirements of the application. The proposed plant is a binary-cycle geothermal
power plant using heat from onsite geothermal fluids for power generation. Geothermal fluids will be returned to
the resource by reinjection after being used for their heat; however, if used for the cooling process, a small
percentage of geothermal fluids may be evaporated.

The Application will be on file and available for public viewing at the offices of the Commission: 1150 East
William Street, Carson City, Nevada 89109. Written comments, protests and/or petitions regarding the
application must be filed with the Commission as provided by law, NRS 704.885.

Prepared this 15 day of December, 2010

Vulcan Power Company
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580 Mallory Way, Carson City, NV 89701
P.O. Box 1888, Carson City, NV 89702-2288 (775)
881-1201

Account Number #1066369

Gradient Resources

9670 Gateway Dr. Suite 200
Reno, NV 89521

Attn: Emily Thornley

Rachel Renaud says:

That (s)he is a legal clerk of the NEVADA
APPEAL a newspaper published Wednesday
through Sunday at Carson City, in the State of
Nevada.

Notice Docket 10-03012

Ad# 5865125

of which a copy is hereto attached, will be
published in said newspaper for the full required
period of 1 time commencing on December 21,
2010 and ending on December 21, 2010, all
days inclusive.

Signed /‘4

. {
Subscribed and sworn to before me this 2} " day
of December, 2010,

Zom o

Proof and

Statement of Publication

Notary Public

STATEMENT.:

BEFORE THE PUBLIC UTILITIES
COMMISSION OF NEVADA

NOTICE OF APPLICATION FOR A PERMIT TO
CONSTRUCT

ENVIRONMENTAL PROTECTION ACT

Notice is hersby given that Patua Prol.ect. LLC. a
subsldiary of Vulcan Power Company, plican
wiil file with the Public Utilities Commission of
Nevada ("Commigsion”) an Amended Application
for Permit to Gonstruct Utility Facllitles
("Application” for a new 80-MW {nat) binary-cycle
geothermal power plant o be built within private
and federal gacthermal leases in Churchili and
Lyon Counties, Nevada as well as approximately
6.4 miles of 120 kV transmission line to be
constrycted between the geothermal power
generation facility and an independantly proposed
substation located north and west of the project
area to be located on Bureau of Rectamatian
managed [ands, Nevada Department of Witdiife
managed lands and private land. On March 9,
2010, the Applicant filed an initial ?rlicstion fora
Permit to Congtruct the proposed Utliity Facilities.
(Commisslon Docket No. 10-03012). The Applicant
is lllin'? an Amended Application pursuant to NRS
704.870(2)(b) and NAC 703.423,

The project is located norfth of Highway 50,
approximately ten miles east of Femley, Nevada,
The Applicant holds mukltiple geothermal leases
within 30 Sections totaling 18,684 acres in the
Patua Geothermal Unit N-85168X. )

THE PROPOSED SITE FOR THE PATUA
GEOTHERMAL PROJECT POWER PLANT IS
LOCATED IN SW 1/4 NW 1/4 OF SECTION 21,
TOWNSHIP TWENTY NORTH (T20N), RANGE
TWENTY-SIX EAST {R26E), MOUNT DIABLO
BASE AND MERIDIAN, LYING WITHIN
CHURCHILL COUNTY, NEVADA,

The Amendad Applicalion will be flled In
accordance with the provisions of the Nevada Utilt

Environmental Protection Act (UEPA), NR

704.820 through NRS 709.900 inclusive and the
Commission's rules and regulations within NAC
703.415 through NAGC 703.438. The Amendsd
Application will include a description of the
proposed power plant and refated facitities, an
explanation of the need for the proposed project
and additional information needed to meet the
requirements of tha appiication. The proposad plant
is a binary-cycle ermal power plant using heat
from onsite geothermal fluids for power genaration.
Geotharmal fluids will be returned 1o the rescurce
by reinjection after being used for their heat;
howevaer, if used for the cocling process, a small
percentage of geothermal fluids may be
evaporated, 8

The Application will be on tile and avallable for
public viewing at the offices of the Commission:
1150 East William Street, Carson City, Nevada
89109, Written comments, protests and/or petitions
regarding the application must be flled with the
Commission as provided by law, NRS 704.885,
Prepared this 15th day of mber, 2010

Vulcan Power Company

Pub: December 21, 2010 AdN5285125

DATE AMOUNT | CREDIT | BALANCE

12/28/1/110 | $212.60 $0 $212.60
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Proof and

Statement of Publication

P.O. Box 1888, Carson City, NV 89702
(775) 881-1201 FAX: (775) 887-2408

Customer Number: # 1066369

Legal Account

Gradient Resources

9670 Gateway Dr. Suite 200
Reno, NV 89521

Attn: Emily Thornley

Rachel Renaud says:

That (s)he is a legal clerk of the LAHONTAN
VALLEY NEWS, a newspaper published Wednesday,
Friday and Sunday at Fallon, in the State of Nevada.

Notice Docket 10-03012
Ad# 5966370

of which a copy is hereto attached, was published in
said newspaper for the full required period of 1 time
commencing on December 22, 2010, and ending on
December 22, 2010, all days inclusive.

Signed: W &m /m/

Subscribed and sworn to before me this 'a;]“‘"
day of December, 2010.

%‘fh @4»4/

STATEMENT:

Notary Public

Date Amount Credit Balance

BEFORE THE PUBLIC UTILITIES
COMMISSION OF NEVADA

NOTICE OF APPLICATION FOR A PERMIT TO
CONSTRUCT GEOTHERMAL ELECTRIC
GENERATING FACILITY UNDER THE UTILITY
ENVIRONMENTAL PROTECTION ACT

Notice Is hereby given that Patua Project, LLC, a
subsidiary of Vulcan Power Company, ‘Applicant’)
will tile with tha Public Utilitles Commuission of
Nevada {"Commission”) an Amended Application
for Permit to Construct Utitity Facllities
{"Application") for a new 50-MW (nat} binary-cycle
geothermal power plant to be built within private
and federal gecthermal Jeases in Churchill and
Lyon Counties, Nevada as well as approximately
8 4 miles of 120 kV transmission line to be
constructed between the geothermal powsr
generation facility and an indspendently proposed
substation located north and west of the project
area to be located on Bureau of Reclamation
managed lands, Navada Depariment of Wildlife
managed |ands and private land. On March 9,
2010, the Applicant filed an titial omplicaﬁon fora
Parmit to Construct the proposed Utility Facilitles,
{Commission Docksl No. 10-03012). The Applicant
it filing an Amended Application pursuant to NRS
704.870(2)(b) and NAC 703.423.

The project is located north of Highway 50,
approximately ten miles east of Férnlay, Nevada.
The Applicant holds multigle g otharmal leases
within 30 Sections totaling 18,594 acres in the
Patua Geothermal Unit N-85188X.

THE PROPOSED SITE FOR THE PATUA
GEOTHERMAL PROJECT POWER PLANT IS
LOCATED IN SW 1/4 NW 1/4 OF SECTION 21,
TOWNSHIP TWENTY NORTH (T20N), RANGE
TWENTY-SIX EAST (R26Et [OUNT DIABLO
BASE AND MERIDIAN, LYING WITHIN
CHURCHILL COUNTY, NEVADA.

The Amended Application will be filed In
accordance with the provisions of the Nevada Utl
Environmental Protection Act (UEPA), NR
704.820 through NRS 709.900 Inclusive and the
Commission’s rules and ragulations within NAC
703.415 through NAC 703.438. The Amended
Application will include a dascription of the
proposed powsr plant and related facilltles, an
explanation of the need for the proposed project
and additional jnformation needed to meet the
requirements of the application. The proposed plant
is a binary-cycle geothamal power plant using heat
from onsite geothermal fluids for power ganeration.
Geothermal fluids will be retumed to the resource
by reinjectlon after being used for their heat:
howevsr, if used for the cooling process, a small
percentage of geothermal fluids may be
avaporated.”

The Application will be on file and available for
public viewing at the offices of the Commission:
1150 East William Street, Carson City, Nevada
89409, Writtan comments, protests and/or petitions
rogarding the application must ba ftled with the
Commission as provided bg law, NRS 704.885.
Prepared this 15th day of Dacember, 2010

Wulcan Power Company

Pub: Decomber 22, 2010 Ad#5966370

1222110 | $122.80 $ 0.00 $122.80
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Vulcan Power Company
Table 1
Required Permitting and Approvals Status for Proposed Facility

FEDERAL

Federal Energy Regulatory Commission (FERC)
Contact: Kimberly D Bose, Secretary
888 First Street, NE, Washington
Phone: (202) 502-6088

Notice of Self Certification as a Qualifying Small | Permit application not yet submitted as of
Power Producing Facility December 2010

U.S. Bureau of Land Management (BLM)
Contact: Teresa Knutson, Stillwater Field Office Manager
5665 Morgan Mill Road, Carson City, NV 89701
Phone: (775) 885-6000

Drilling Operations Operations Plan Submitted October, 2009

Geothermal Utilization Plan of Utilization Submitted October, 2009

Transmission Development Plan of Development Submitted October,
2009

Patua Geothermal Project Environmental Approved, FONS| and Decision Record

Assessment issued December 6, 2010

Geothermal Unit Agreement Approval Effective July 1, 2008

Mineral Material Sale Contract (Gravel) Approved December 17, 2008

Facilities Construction Permit Approval subsequent to EA approval

Commercial Use Permit Approval after submittal of drilling data, power
contracts and production rates

U.S. Bureau of Reclamation (BOR)
Contact: Peter Neugebauer, Water and Lands Specialist
Lahontan Basin Area Office, 702 North Plaza, Room 320, Carson City, NV 89701
Phone: (775) 882-3436

Patua Bypass Road Environmental Assessment | EA Approved January 27, 2009

Patua Geothermal Project Environmental Approved, FONSI issued December 7, 2010
Assessment

STATE

Nevada Department of Environmental Protection (NDEP)

Bureau of Air Pollution Control
Contact: Francisco Vega, Minor Source Permits Supervisor
901 South Stewart Street, Suite 4001, Carson City, NV 89701-5249
Phone: (775) 687-9349

Surface Area Disturbance Permit Permit submitted and approved, January 9,
2009

Class 1l Air Quality Operating Permit Application not submitted as of December
2010




VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

Chemical Accident Prevention Program (CAPP) | Permit to Construct and Permit to Operate
Applications not submitted as of December

2010

Bureau of Water Pollution Control
Contact: Alan Tinney, Permit Group Supervisor
901 South Stewart Street, Suite 4001, Carson City, NV 89701-5249
Phone: {(775) 687-4670

Underground Injection Control Permit Class V geothermal wells permit application
not submitted as of December, 2010

Commercial Septic Discharge Permit Permit application not yet submitted as of

December 2010
Storm Water Pollution Prevention Plan Permit submitted and approved, December
(SWPPP) 19, 2008

Nevada Division of Water Resources
Contact: Jason King, P.E. State Engineer
901 South Stewart Street, Suite 2002, Carson, NV 89701
Phone: (775) 684-2800

Water Appropriation Permit | Permit application submitted July 2010

Nevada Division of Industrial Relations
Contact: L. Tom Czehowski, Acting Administrator
400 West King Street, Suite 400, Carson City, Nevada 89703
Phone: {775) 684-7260

Pressure vessel inspection and permitting Inspected after delivery and before final
installation

Nevada Division of Minerals
Contact: Linda Wells, Administrative Assistant
400 West King Street, Suite 106, Carson City, Nevada 89703
Phone: (775) 684-7040

Geothermal Project Area Permit Permit submitted and approved October 7,

2008

Public Utilities Commission of Nevada
Contact: Garrett Weir, Legal Case Manager
1150 East William Street, Carson City, NV 89701-3109
Phone: (775) 684-6176

Utility Environmental Protection Act (UEPA) Application in progress
Permit

COUNTY

Churchill County
Contact: Eleanor Lockwood, Planning Director
1565 North Taylor Street, Fallon, NV 89406
Phone: (775) 423-5136

Special Use Permit, Patua Geothermal Project

Approved October 2010

Building Permit

Permit application not submitted as of
December 2010
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Special Use Permit, Gravel Pit | Approved March 8, 2006

LOCAL

City of Fernley, Community Development Department
Contact: Fred Turnier, Community Development Director
595 Silver Lace Boulevard, Fernley, NV 89408
Phone: (775) 784-9902

Special Use Permit, Patua Geothermal Project | Approved, August 2010

Building Permit Permit application not submitted as of
December 2010

Grading Permit Approved October 24, 2008
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EXHIBIT 4: LEGAL DESCRIPTION FOR
TRANSMISSION LINE EASEMENT



LEGAL DESCRIPTION
FOR
PATUA GEOTHERMAL PROJECT TRANSMISSION LINE EASEMENT

All that certain real property situate within portions of Sections Ten (10), Thirteen (13}, Fourteen (14) and
Fifteen (15) of Township Twenty North (T20N), Range Twenty-Five East (R25E), and within portions of
Sections Eighteen (18), Nineteen (19), Twenty (20} and Twenty-One (21} of Township Twenty North,
{T20N}, Range Twenty-Six East {R26E), M.D.M., lying within Lyon and Churchill County, Nevada, more
parlicularly described as follows:

BEGINNING at the Northwest corner of said Section 10 being a 3-1/2” diameter US General Land Office
brass cap monument,

THENCE South 89°19'28" East along the north line of Section 10, 137.50 feet;
THENCE departing said north line, South 00°26'22" West, 466.57 feet;
THENCE North 89°19'28" West, 54.31 feet;

THENCE South 00°33'26" East, 4672.58 feet;

THENCE South 23°11'07" East, 977.74 feet;

THENCE South 28°50'31" East, 2566.28 feet;

THENCE South 82°01'56" East, 3497.70 feet;

THENCE South 83°05'37" East, 9918.99 feet;

THENCE North 09°24'46" East, 66.34 feet;

THENCE South 80°35'14" East, 188.43 feet;

THENGE South 09°24'46" West, 66.65 feet;

THENCE South 78°04'50" East, 1854.96 feet;

THENGE North 17°23'16" East, 80.27 feet,

THENCE South 72°36'44" East, 208.56 teet;

THENCE South 17°23'16" West, 80.27 feet;

THENCE South 67°08'38" East, 1720.30 feet;



THENCE South 77°13'46" East, 7911.54 feet to a point that lies South 35°42'44” East, 2045.86 feet from a
3-1/2" US General Land Office brass cap monument set to mark the Northwest corner of Section 21,
Township 20 North, Range 26 East;

THENCE South 12°46'14" West, 75.00 feet;

THENCE North 77°13'46" West, 7822.14 feet;

THENCE South 17°48'48" West, 70.79 feet;

THENCE North 72°11'12" West, 165.42 feet to a point on the northerly right-of-way of Union Pacific
Railroad;

THENCE along said right-of-way on the arc of a non-tangent curve to the left, radial to a bearing of South
?85;?2‘03" West, having a radius of 5929.58 feet, through a central angle of 00°15'44", a distance of 27,13
THENCE departing said right-of-way, North 17°48'48" East, 62.60 feet;

THENGCE North 67°08'38" West, 1728.49 feet;

THENCE North 78°04'50" West, 204712 feet;

THENCE North 83°05'37" West, 10007.16 feet;

THENCE North 82°01'56" West, 3424.46 feet;

THENCE South 06°55'64" West, 61.05 feet;

THENCE North 83°04'06" West, 143.14 feet;

THENCE North 28°50'38" West, 144.12 feet,

THENCE North 61°09'22" East, 62.57 feet;

THENCE North 28°50'31" West, 2401.51 feet;

THENCE South 63°12'09" West, 63.12 feet;

THENCE North 28°49'07" West, 95.51 feet;

THENCE North 23°10°38" West, 93.59 feet;

THENCE North 63°12'09" East, 63.16 feet;

THENCE North 23°11'07" West, 801.27 feet to a point on the south line of section 10;



THENCE North 88 58'17" West along said south line, 69,00 feet;

THENCE departing said south line, North 23°10'40" West, 159.23 feet to a point on the west line of section
10;

THENCE North 00 30'09" East along said west line, 45.92 feet;

THENCE departing said west line, South 89 29'51" East, 90.67 feet;

THENCE North 00 33'26" West, 4588.96 feet;

THENCE North 89 19'28" West, 8.18 feet to a point on the west line of section 10;

THENCE North 00°26'22" East along said west line, 466.57 feet to the POINT OF BEGINNING, containing
61.19 acres of land, more or less.

The basis of bearings for this description is the Nevada State Plane Coordinate System West Zone, NAD
83/94 based upon static GPS observations taken on March 4, 2010, and post processed through USGS
OPUS software.

£ MICHAEL J. %
MILLER

M chael J. Milier P.L.
CFA Inc.

1150 Corporate Bivd
Reno, NV

89502

X\Projects\10006.00\_Docs\SuniQverall Legal For Transmission Line.doc
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VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

1. Geothermal Unit Agreement Approval

A copy of the Patua Geothermal Unit Agreement Approval s included in the following pages.



United States Department of the Interior

BUREAU OF LAND MA‘NAGEMENT

Nevada Statc Office T PRIDE"
P.Q. Box 12000 (1340 Financial Blvd.) AKE ID
Reno, Nevada 89520-0006 'NAMER|CA
http://www.nv/blm/gov
In Reply Refer To:
Patua Unit N-85168X
3280 (NV-920) JUN 2 0 2008

James Combs

Vulcan Power Co.

345 SW Cyber Dr., Suite 103
Bend, Oregon 97702

Dear Mr. Combs:

The Patua Geothermal Unit Agreement, Lyon and Churchill Counties, Nevada is approved the date of this
letter and is given the case recordation number N-85168X. The effective date of the Unit Agrecment is
July 1, 2008.

The request-for-approval package contained evidence that 73.79% of the lands in the unitized area are
committed to the Unit Agreement. This office has determined that the lands committed to the Unit
Agreement provide the unit operator, Vulcan Power Co., effective operational control of the primary
resource development portions of the Unit area.

Article 11.4 of the Unit Agreement specifies the Unit Operator will drill the initial unit well to a depth
that will test the Jurassic diorite formation and shall not be required to drill the initial unit well deeper
than 10,000 feet. During discussions with this office regarding Unit development diligence, the Unit
Operator has agreed that the initial Unit well will be spudded by the end of calendar year 2008.

Approval of this Unit Agreement does not warrant or certify that the Unit Operator thereof and other
holders of operating rights hold legal or equitable title to those rights in the subject leases which are
committed hereto.

One copy of the Unit Agreement is enclosed as requested. Please notify all interested parties of
this action.

Sigcerely,

Deputy8tate Director
Minerals Management

Enclosure

cc:

NDOM (w/encl.)

FM, Carson City. (w/encl.)
NV-923 (w/encl.)



CERTIFICATION - DETERMINATION

Pursuant to the authority vested in the Secretary of the Interior, under the Geothermal Steam Act
of 1970, 84 Stat. 1566, 30 U.S.C. Secs. 1001-1027, I do hereby:

A. Approve the attached Unit Agreement for the development and operation of the PATUA
UNIT AREA, State of Nevada,

B. Certify and determine that the Unit Plan of Development contemplated in the attached
Unit Agreement is necessary and advisable in the public interest for the purpose of more
properly conserving the natural resources.

C. Certify and determine that the drilling, producing, rental, minimum royalty, and royaity
requirements of all Federal leases committed to said Agreement are hereby established,
altered, changed, or revoked to conform with the terms and conditions of this Agreement.

Dated L-06-0% )ééaf‘j%—'
G

son
Deputy State Director,
Minerals Management

Case Recordation Number: N-85168X



VULCAN POWER COMPANY
Patua Geothermal Project
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2. Surface Area Disturbance (SAD) Permit

A copy of the Patua SAD permit is included in the following pages.



(OMP EF
STATE OF NEVADA  juuenconm

! Department of Conservation & Natural Resources Allen Bioggi, Director
D AN TAL O o N DIVISION OF ENVIRONMENTAL PROTECTION Leo M. Drozdoff; PE, Administrator
protecting the future for generations
January 6, 2009

Mr. Ken Bonin
Environmental Manager
Patua Project LLC
276 S. Maine St. #9
Fallon, Nevada 89406

RE: Request for Surface Area Disturbance Air Quality Operating Permit (AP4911-2517, FIN A0984)

Dear Mr. Bonin:

The application submitted by Patua LLC for the issuance of a surface area disturbance permit for
construction related activities at the Patua Project, located near Hazen, Nevada has been reviewed by my
staff under legal authority from Nevada Revised Statutes 445B.100 through 445B.640 and pursuant to
Nevada Administrative Code 445B.001 through 445B.3689. Based on staff review and recommendation, 1
am hereby issving Surface Area Disturbance Air Quality Operating Permit AP1629-2517, with appropriate
restrictions. Please note that Operating Permit AP4911-2517 must be posted conspicuously at or near the
source.

Nevada Administrative Code 445B.22037 requires fugitive dust to be controlled, and requires an ongoing
program, using best practical methods, to prevent particulate matter from becoming airborne. Patua Project
LLC must implement all appropriate measures to limit controflable emissions for all construction activities
which have the potential to adversely affect the local air quality. Appropriate measures for dust control
may consist of a phased approach to acreage disturbance rather than disturbing the entire area all at once;
using wet suppression through such application methods as water trucks or water spray systems to control
wind blown dust; the application of soil binding agents or chemical surfactant to roadways and areas of
disturbed soil; as well as the use of wind-break or wind-limiting fencing designed to limit wind erosion of
soils.

The dust control plan submitted by Patua Project LLC has been received by the Nevada Division of
Environmental Protection, Bureau of Air Pollution Control (NDEP-BAPC), on December 11, 2008. As
specified in Section I[I.B of the Operating Permit, the acceptance of the dust control plan by the Bureau of
Air Quality does not limit the permit holder’s need to control fugitive dust from the disturbance and its
related activities, nor from putting into effect an ongoing program for using the best practical methods of
dust control.

Enclosed is your copy of Air Quality Operating Permit AP4911-2517.In accordance with Nevada Revised
Statute 445B.340, you may appeal the department’s action of issuance of this opereting permit within 10
days after you receive the permit. Appeals may be filed with the State Environmental Cornmission, 901
South Stewart Street, Suite 4001, Carson City, Nevada, 89701-5249, telephone (775) 687-9308.

@ 901 S.Stewart Street, Suite 4001 « Carson Cicy, Nevada 89701 o p: 775.687.4670 » f:775.687.5856 « www.ndep.nv.gov <>
piineed oa recycled paper



Patua Project LLC
Page 2
1/6/09

If you have any questions, please feel free to contact Ray Davis at 775-687-9541.

Sincerely,

Francisco Vega

Supervisor, Permitting Branch
Bureau of Air Pollution Control

Fv/rhd
Enclosures: Class I1 Air Quality Operating Permit Surface Area Disturbance (AP4911-2517)

Certified Mail No. 7007 0220 0003 5226 3485



Nevada Department of Conservation and Natural Resources « Division of Environmentai Protection

A BUREAU OF AIR POLLUTION CONTROL
T 901 SOUTH STEWART STREET SUITE 4001
CARSON CITY, NEVADA 85701-5249

ep =
fhiby i 4 A bt p: 775-887-9350 » www.ndep.nv.gov/bapg « f: 776-687-6396

ProUeIAY e Pabert S geipralap s

Facility ID No. A0984 Permit No. AP4911-2517

CLASS IT AIR QUALITY OPERATING PERMIT
SURFACE AREA DISTURBANCE

Issued to; PATUA PROJECT LL.C (HEREINAFTER REFERRED TO AS PERMITTEE)
Mailing Address: 345 SW Cyber Drive, Suite 103, Bend Oregon 97702
Physical Address: 345 SW Cyber Drive, Suite 103, Bend Oregon 97702
General Facility Location: Hazen, Nevada

Driving Directions: Site surrounds Hazen, Nevada to the North and West

A

Secrion 36 T 21N, R 26E MDB&M
SECTIONS 1,3,4,5.8,9,10,12,13,14,15,16,17,19,20,21,22,23,27,29 T 20N, R 26E MDB&M
Section 6 T 20N, R 27E MDB&M
HA 75 BraDY HOT SPRINGS AREA, 76 FERNLEY AREA, 101 CARSON DESERT
CHURCHILL COUNTY
NORTH 4389.032 ¥M, EAST 325.132 KM, UTM Zong 11 (NAD - 83)

Section I. General Conditions

Severability (Nevada Adminisirative Code (NAC) 445B.315.3(c))
Each of the conditions and requirements of this Operating Pemit is sevarable and, if any are hald invalid, the remaining conditions and requirements

continue in effect.

Prohibileg Acts (Nevada Revised Statute (NRS) 4458.470)

P
Pemmittea shall not knowingly:
1. Viclate any applicable provision, the terms or conditions of any pemit or any provision for the filing of information;

2. Fall to pay any fes; R
3 Falsify any material statement, reprasentation or certification in any notice or report; or
4. Render inaccurate any monitoring device or method, required pursuant to the provisions of NRS 4458.100 o 4458.480, inclusive, or

445B.470 to 4458.640, inclusive, or any reguiation adopted pursuani to those provisions.

ib . Con Emlys {NAC 4458.225) i
Permittee shall not install, construct, or use any device which conceals any emission without reducing the total release of regulated air poliutants to

ihe atmaosphere.

Compiianca/Noncomoliance (NAC 4458.315.3(d))
Pemmnittes shall comply with all conditions of this Operating Permit. Any nancompliance constitutes a violation and Is grounds for:

1. An action for nencompliance;
2, Modifying, reveling, recpening and reviging, or temminaling the Operating Pesmit; or
3 Denial of an application far a renewal of the Operating Pemit.

NAG 4458.215.3(0)
The nead to halt of reduce activity to maintain compliance with the conditions of this Operating Parmit is not a defenss to noncompliance with any
conditions of this Operating Permit.

NAC 445B.315.3(f)
The director may ravise, revoke and reissue, raopen and ravisa, or terminate the operating permit for cause.

NAC 4458.315.39)
This Opersting Permit does not convey any property fights or any exclusive privilege.

NAC 4458.215.3(h)
Parmitted shall provide the Bureau of Air Pollution Confrot, within a reasanabis time, with any information that the Buraau of Alr Pallution Gonlrol

requests in writing to delerming whether cause exists for revising, revoking and reissuing, reopening and revising or tarminating this Cpaerating
Pamit or to detemmine compillance with the conditions of this Opersting Pemnit. .

Foes (NAC 445B.315.3())
Permittes shal pay fees to the Bureau of Air Fallution Control.in accordance with the provisions set forth in NAC 4458.327 and 4450.331.

Page 1-1




Nevada Department of Canservation and Matural Resources = Division of Environmental Protection

amais BUREAU OF AIR POLLUTION CONTROL
e Facility ID No. A0984 Permit No. AP4911-2517

PheIfONMENTM 2RI

Bt CLASS IT AIR QUALITY OPERATING PERMIT

Issued to: PATUA PROJECT LLC

Section I. General Conditions (continued)

J Right to Entry (NAC 445B.315.3()
Parmittes shall allow the Sureau of Air Poliution Control staff, upon the prasentation of credentials, to:
1. Enter upon the premises of Permittes where:
n. Tha stationary source is focated;
b, Aclivity related to emisaions is conducted; or
c. Records are kept pursuant to the conditions of this Oparating Permit;
2 Have access to and copy, during nomnal business hours, any recards that are kept purswant to the conditions of thia Operating Permit;

3: Inspact, at reasonable times, any facilites, practices, operations, or squipmert, including any equipment for monitoring or controlling air

pobution, that are reguleted of required pursuant to this Operating Parmit; and
4, Sample or monRor, al reasonable times, subslances or parametors to detarmine complianca with the conditions of this Operating Permit or

applicabte requirements.

<, Cerification {NAC 445B.315.3(k)}
A responsible official of Permittee shall certify that, based on information and balief formexi after reasonable inquiry, the statements made in any

document required to be submitted by any condition of this Operating Pemit are irue, accurate and complate.

************End of General Conditions*k***'c*******

Pagel -2




Nevada Department of Conservation and Natural Resources » Division of Environmentat Protection

BUREAU OF AIR POLLUTION CONTROL
" Facility ID No. A0984 Permit No. AP4911-2517

CLASS I ATR QUALITY OPERATING PERMIT

Issued to; PATUA PROJECT LLC

Section II. General Monitoring and Recordkeeping Conditions

A. NAC 4458.315:2(h}
uding, but not limited to, the status of the surfaca area disturbance. These reports will be submitled on the

Pemittee will submit yearly reports incl
form provided by the Bureau of Air Poliution Control for tha surface area disturbance spacified on the form. The completed form must be submitted to
the Bureau of Air Pallution Control no later than March 1 annually for the preceding calendar year.

anwnnntirsivEnd of General Monitoring and Recordkeeping Conditiops® ¥*#* &+ ki

Page [1-1




Nevada Department of Conservation and Natural Resources ¢ Division of Environmental Protection

BUREAU OF AIR POLLUTION CONTROL.
Facility ID No. A0984 Permit No. AP4911-2517
CLASS IT AIR QUALITY OPERATING PERMIT

REVAOA B FuNElInmN
CAVIBOMAI BlA. e41(CT
prutering (he fure e grrenimy

Issued to: PATUAPROJECTLLC

Section III. Surface Area Disturbance Conditions

Surface area disturbance In excess of 20 acras - §3.48 acres for Patua Project.

A NAG 4458.22037

Eugitive Dust

1. No person may causa or permit the handfing, transporting, or storing of any material in a manner which allows or may allow controllable
particulate matter to becoms airboina.

2. Excapt as othetwise provided in subsection 4, na person may cause or pemmit the construction, repair, damolition, or use of unpaved or
untreated areas without first putting into effect an ongoing program using the best practicai methods to preven! particulate matler from
bacoming aitbome, As used in this subsection, "best practical methods” Includes, but is not limited to, paving, chemical stabilization,

watering, phased construction, and revapetalion.

Dust Control Plan (NRS 4458.230.6)
f. Permittee may not cause or pemnit the gonstruction, repair, or demolition work, of the use of unpaved or untreated areas without applying afl

such measures as may be faquired by the Diractor (o prevent pasticulate matter from becoming airporne.

2. Permittee will contral fugitive dust in accordance with the dust control plan entitled “Dust Control Plan, Patua Project”, as submitied on
Dacember 11, 2008.

3. Acceptance of tha plan for the control of particuiate matter by the Adminkatrator doas not limit Permittes's need to controf particulate matter,
nor from putting into effect tha ongeing program using the bast practical methods as required in A.1and A.2, of this section.

C. Pgsting (NRS 4458.230.6)
1. The sign shall ba constructed and labeled with materlats capable of withstanding the strong winds, intense sunlight, and other conditions

characteristic of Nevada's outdoors. The sign must ba erected along the major street bardsring the property, or at the main entrance ta the
construction site, within 50 feet of the border of the property. The sign must be clearly lagible from the road and not be obstiucted by signs,
vehiclas, vegatation, or any materials. The sign shall be replaced or repaired shoukt it bacome darmaged or difficull to read.
2 The sign must meet the following criteria, or meet alternative criteria acceptable to the BAPC:
a. Grade A/C phywand % thick, a minimum of 4 fest by 4 feat in dimension;
Two 4"x 4* posts with the base of the sign 2 feat above ground level;
The plywood sign must be aitached to the posts with a minimum of twe (2) carriage boks on each post; and
The front of the sign must be paintad wilh black laitering on a white background.
Tha sign shall clearly identify the name of the project, the name of the parson (pemnittee, operator, or contractor) responsible for dust
control, and provida the telephane number of the person responsible for dust control (valid during dayfight hours, seven days a week),
the project’s streel addrass, and the air quallty cperating parmit nurmber. The aing must remaln posted for the life of the permit.
The sign shalt ba labeled In block lefters o numerals at last 4° high, in lines speced 3" apart, in sccordance with the following layout:

saoeo

Project Name - acreage

Name of person rasponsible for dust control

in case of dust complaints, please call: (Your Number)

Project stroot addrasa

BAPC Parmit AP1629-2517

axanannwnivEnd of Surface Area Disturbance Conditions¥®*hvick bk dik

Page fll -1




Nevada Department of Conservation and Natural Resources ¢ Division of Environmental Protection

¥ BUREAU OF AIR POLLUTION CONTROL.
LSRR PATRSTE on Facility ID No. A0984 Permit No. AP4911-2517
e CLASS IT AIR QUALITY OPERATING PERMIT

Issued to; PATUA PROJECTLLC

Section IV. Amendments

N/A

This permit:

1. s non-transferable. (NAC 445B.287.3)

2. Will be posted conspicuously at or near the stationary source, (NAC 445B8.318.5)

3. Will expire and be subject to renewal five (5) years from: January 6, 2009
(NAC 445B.315)

4, A completed application for renewal of an operating permit must be submitted to the director on the form
provided by him with the appropriate fee at least 70 calendar days before the expiration date of this operation
permit. (NAC 445B.3473.2)

5. Any party aggrieved by the Department’s decision to issue this permit may appeal to the State Environmental
Commission (SEC) within ten days after the date of notice of the Department’s action. (NRS 445H.340)

THIS PERMIT EXPIRES ON: January 6, 2014

Signature

Issued by: Francisco Vega
Supervisor, Permitting Branch
Bureau of Air Pollution Control

Phone: (775) 687-9343 Date: January 6, 2009

Page 1V -1




VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

3. Storm Water Pollution Prevention Plan (SWPPP)

A copy of the Patua SWPPP is included in the following pages.



STATE OF NEVADA  jn cisors cuener

Deparument of Conservation & Natural Resources Allen Biaggi, Director

N D AN e e 0N DIVISION OF ENVIRONMENTAL PROTECTION Leo M. Drozdoff, PE., Administrator

protecting the future for generations

12/19/2008

MR. KEN BONIN

PATUA PROJECT LLC

345 SW CYBER DR. SUITE 103
BEND, OR 97702-1045

Dear: MR. KEN BONIN

Re: Stormwater General Permit: NVR100000
Project ID Number: CSW-10104
Project Name: Patua South Project

Your submittal to be included under the Stormwater General Permit has been approved effective 12/19/2008 .

Please note that by submitting an NOI the permittee has certified that the project's Storm Water Pollution
Prevention Plan (SWPPP) has been completed, that the SWPPP will be updated as necessary, and that it will be
maintained at the permitted site.

At the time of any on-site inspections, our inspectors will ask to review your copy of the SWPPP in an effort to
ensure proper compliance with the program.,

Should you have any questions, 1 can be reached at (775) 687-9429.

Sincerely,

Steve McGoff, P.E

Staff Engineer [11
Nevada Division of Environmental Protection

CC: Mr.Ken Bonin Patua Project LLC 270 S. Maine St. #9 Fallon NV 89406-3340

@ 90} S.Stewart Street, Suite 4001 « Carson City, Nevada 89701 « p: 775.687.4670 o f: 775.687.5856 « www.ndep.nv.gov <o
printed en recydied poper



VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

4. Geothermal Project Area Permit

A copy of the Patua Geothermal Project Area Permit is included in the following pages.



"

- STATE OF NEVADA Las Vegas Brasch:

COMMISSION ON MINERAL RESOURCES 2030 SEuu!:ehﬂ";.;o” Ra.
DIVISION OF MINERALS Las Vegas. Novada 89119
400 W. King Street, Suite 106 {702) 486-434)
Carson City, Nevada 89703 Fax (702) 436-4345
1M GIBEONS (775) 684-7040. o Fax (775) 684-7052 ALAN R COVNER
Governor hitp-//minerals.stale.nv.us/ Administrator
October 7, 2008
Virgil Welch
Patua Project LLC
345 SW Cyber Drive #103
Bend, OR 97702
Dear Mr. Welch:

With this letter, I am sending the signed copy of the original permit issued to Patua Project LLC
for their project area permit in the Patua area. This permit was approved on October 7, 2008 and
will expire on October 7, 2010 in the event that a well or wells have not been drilled.

Geothermal Resource Development Permit Applications must be submitted for each individual
well that will be drilled in this project area. During the drilling, upon completion, and during
production and/or injection of the well, if applicable, submission of certain forms and other
actions are required as described in the Geothermal Regulations and Rules of Practice and
Procedure. The forms can be found and downloaded from our website.

If you have any questions please contact Linda Wells at 775-684-7042, and thank you for your
cooperation.

Sincegely,

e QL84

Administrative Assistant IV

cc:  John Menghini, BLM — Reno
Nevada Bureau of Mines & Geology

Dennis Bryan: Seull-Scale Mining nnd Frospecting 'ommission on Mineral Resources :I'll'll Mulg': Large-Scnle Alining
Richasd DeLong; Large-Scele Minng c Ron Parakt, V. Chair.: Exhorusion and Development
Fugere Kozlowski Oif ami Gas Fred 0. Gitaan, Jr.. Chalrman; Ceasral Public John H. Snow: Geothermnl Resowrces



— STATE OF NEVADA — Las Vegas Branch:
2030 E. Flamingo Rd.

COMMISSION ON MINERAL RESQURCES Suide §230
DIVISION OF MINERALS Las Vegas, Nevada
H : 89119
400 W. Klr?g Street, Suite 106 (702} 486.4343
Carson City, Nevada 89703 Fax (702} 4864345
(775) 684-7040 + Fax(775) 684-7052
http:/ / minerals.atate.nv.us/ ALAR . COTNER
G PROJECT AREA NOTICE

October 7, 2008

A Geothermal Project Area Permit has been issued by the Commission on Mineral
Resources, Division of Minerals to the following:

Patua Project, LLC, 345 SW Cyber Drive, Suite 103, Bend, OR 97702, 541-317-1984
filed the application on August 19, 2008, with a 30-day public comment period
starting on September S, 2008 and ending October 6, 2008.

Pormit 8685 allows Patua Project LLC to drill a total of 26 production wells with an
estimated depth of 7,000’ , 15 injection wells with an estimated depth of 7,000’ and 15
observation wells with an estimated depth of 7,000". Individual well permits will be
submitted and approved in accordance with NAC 534A.190 and NAC 534A.212 over
the projects life as needed. The project area will be located in Sections 33, 34, 35, &
36 of T21N, R26E; Sections 1,2, 3,4, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 19, 20,
21, 22, 23, 24, 27, 28, 29, & 30 of T20N, R26E; Section 6 of T20N, R27E in the Patua
area in Churchill County, Nevada.

The purpose of the wells is for the development of geothermal power project for sale of
electricity.

This project area permit is valid for a period of two years from the date of issuance and
will expire on October 7, 2010 if no wells in the project arca have been drilled.

. ] : Large-Scale Mini
Dennis Bryan: Small-Scole Mining and Prospecting Commission on Mineral Ran Pnr':.a"::"\’: “gﬁ;m: gplamn‘m ";::g

:ichard ?L;:g;‘{:nor%m"sxg  Mining Resources Development
ugene Kozlowski; Fred D. Gibeon, Jr., Chalrman; General Public John H. Snow: Geothermal Resources



-

STATE OF NEVADA
RECEIVED COMMISSION ON MINERAL RESOURCES | B Received
DIVISION OF MINERALS servonses N /A
AUG 1 9 2008 “Corson Gy, Nevada 83703, com Aot e B2
. (775) 684-7040 o Fax (775) 684-7052 B Are.
Diviglon of Minsrals Prm Number 6
FOR DIVISION USE ONLY

GEOTHERMAL PROJECT AREA PERMIT APPLICATION

The applicant
precy”, LLC
{Name or Comporate/Business Name)
of
streetaddress 345 SW CYRER. D, HIO0O3

state OR___ ZipCode _ 27O

City RenDd
Telephone Sul -1~ 1984

hereby makes application for a gecthermal development permit, State of Nevada, Division of Minerals.

(If applicant is a corporation. show state and date of incorperation; ifa partnership, list names of pariners.)
STre oF COLoRADO Juiy 31,1491

Estimated total depth

This application is for
(numoery _ & production wells of production wells: _F,000 FT/WELL-

Estimated tols! depth

1S injection wells of injection wells: 2000 Fr/wel
Estimated total depth
J&  observation wells of observatonwels: O FT/WELL-
Purpose of Walls:

OnstanATION. OF Fressurs, Funw RaAre, TEMPERATURE AND GEoCHEMICAL DATA.
gmm Provvcrion FoR GEMEARTION OF ELECTRICATY.

L& A (2. 1 AL S e L

wa A

Description of Project Area by Section, Township, and Range {a map of the project area must be Included with

the application): _

THE. Mo TECT AREA COINSISTS OF SECTIONS 33, 34, 35 AND 246 OF TounSHLP Q! NeryH;

RANGE 20 BaSTe SELTWNS 1,2,3,4,F, 8,9, 10, 11,12, 13, 14,15, 16, ¥, 19,20, 21, 22,23 24, A
B ‘.‘.; a EAST = By f U a Ay -

A NOETH f Ol

Applicantis: [JLand Owner  [X[Lease Holder govyare owmeRs
Land Owner Name: {I,.S. Buseay) oF (AN y
Geothermal Resource Owner Name:

GeoProjAreaPmtApp_Fiv20070926.doc (9/26/2007)



—-— ==

GEOTHERMAL PROJECT AREA PERMIT APPLICATION
PAGE 2

Operators Name: Mf LLE
Address: M5 SW Cypber bRIVE  #IO3
City, StZip: __REND , 68 ATFHOA

Drilling Contractor's Name: __RoCWEY Dauiso

Address: _ GGl BEASLEY DRIVE
City, St Zip: _E%ELALM
Telephone: (33E) AL -~081(%

Drilling Program - attach sample drilling program{s) which must include rotary rig description, casing program,
and equipment for the prevention of a blowout.

Planned Use of Geothermal Resource:

PEVELOPMEMT oF Gep o
iy Tl,; YHERMAL. POUER. ProalEcT POR CommeRciAl S4LF

Planned Disposal of Spent Geothermal Fluid:

SRE 0Nl SITE AND INTTCCT BACIK, N WELLS.

Smrewipe GROTHEIMAL LEASE BoND * g goa 00
Type and Amount of Bond: .

{Exempt for Domastic Class)
Nevada Division oF MINERALS 065505153
Bond Issued by: U,8.8:i,M. ACVADA STATE OFFICE. SedalNo. AVROOOGES
The Source of the Proposad Geothermal Resource is: oL

{List name of hot spring, gecloglc formation(s) or other source.)

Driling will Begin On or Before: __ Ogvase {5, OOK

Signature of Applicant/Agent: M ﬂ//‘é / P M;

Date: _ ¢ §/Mfod

PERMIT APPROVAL
Approved / - 7 48 with the conditions attached and made a part of the permit.
Date

Project Area Permit Number 5 M
#~1

Ll
Gt ivoras

GeoProjAreaPmtApp_FIv20070926.doc (9/26/2007)



VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

5. Churchill County Special Use Permit Approval

A copy of the Churchill County Special Use Permit approval for Patua is included in the
following pages.



DOC # 417024

10/27/2010 0% 50 AM
OffFicial Record

Recording requesled By
CHURCHILL COUNTY PLANNING

Churchill Ceounty - NV

APN 009-251-18, 19, 20 & 21 (SUP) f¥™ S e e
Recorded By Js RPTT .

IR

I

NOTICE OF FINAL ACTION, DECISION OR ORDER ' II . I Il’
OF THE CHURCHILL COUNTY PLANNING COMMISSION 417024
TO: Jason Hefner PE, Project Development Analyst

Gradient Resources, Inc.

9670 Gateway Drive, suite 200

Reng, NV 89521

Pursuant to NRS 278.315, notice is hereby given that on the 13" day of October, 2010, A.D., the Churchill
County Planning Commission upon making the findings of fact granted a:

Special Use Permit under section 16.08.220(D) of the Churchill County Code to develop and construct a 60 MW
geothermal power plant and associated support facilities.

as authorized by the provisions of NRS 278.010 to NRS 278.630, inclusive, with respect to the following

described property: Properties located northwest of Iazen. Assessor's Parcel Numbers 009-251-18, 19, 20 & 21
consisting of 39 acres of the 1.920 acres of non-water righted property in the RR-20 land use district. Parcels

of land situated in Sections 16,17,20 & 21 Tonwship 20north,Range 26east

MDB.&M, ¥
SUBJECT TO THE FOLLOWING CONDITIONS PLACED ON THE SPECIAL USE PERMIT:

Acquisition and maintenance of a county business license.

Acquisition of building permits and septic permits.

All buildings, insulation {acketing and visible structures shall be painted to blend in with the
environment.

* Lighting will be provided at well pad sites during drilling and well festing operation and will be
limited to the level required to operate safely. Permanent facilities will be lighted to the extent
necessary to safely conduct operations. All lights will be shielded and/or directed to focus only on
immediate work areas. A lighting plan shall be submitted to Churchill County, including OSHA
standards and specifications.

s A sign will be posted at the entrance to the project location, at wellhead locations, and to direct
emergency providers to the facilities.

s The 22-acre power plant site shall be fenced with 8 minlmum 6’ chain luk fence. No screening or
landscaping is required.

e Proof of liability insurance covering all aspects of the facility operation in the amount of at least one
million dollars ($1.000,000) shall be provided to Churchill County prior to initiating operations.

s  Access easements must be obtained from Bureaw of Reclamation and Nevada Diviston of State Lands
for access to the plant and for the transmission line and geothermal fluid pipeline corridors, copies of
which must be submitted to Churchilt County.

s A copy of the BLM environmental assessment shall be submitted to Churchill County.

¢  PPL shall consult with Fallon/Churchill Fire Department and Office of Emerpency Management to
prepare an emergency plan,

+ Reports to be prepared by PPL, in consultation with and approved by the County Engineering
Department:

>  Within 120 days of the SUP approval, a conceptual aquifer model and the baseline
data/information used to develop the model shall be provided to the County.
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¥ A monitoring plan, based on the conceptual aquifer model, must be developed within 180
days of approval of the special use permit.
> A numerical model shall be developed following three years® data collection.

¢+ Road requirements

> Permits: prior to road widening or other construction on California Street in Hazen,
permits shall be obtained from Nevada Department of Transportation, Union Pacific
Railroad and Churchill County Road Department. This applies to California Street from
Highway S0A across the railroad tracks; it does not apply to California Street to the east
of the furn,

> Agreements: PPL shall enter into an agreement with Churchill County regarding road
construction and maintenance prior to commencement of any construction,

>  Access roads: non County maintained roads to access the power plant and pads shall
have an unobstructed width of 20° with 60’ apparatus turn arounds and shall be

maintained to provide access by emergency vehicles in all weather conditions.

* A reclamation plan for disturbed sites shall he submitted to Churchill County prior to commencement
of construction. A copy of a reclamation plan prepared for BL.M is acceptable,
* A post closure plan shall be submitted to Churchilt County to address site reclamation after the power

lant ceases ration: Tman

e  Permits from state and federal agencies, including hut not limited to:
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Federal Energy Regulatory Commission
Public Utilities Commission of Nevada

Bureau of Land Management
Bureau of Reclamation
vada Divislon of Environmentsl Protection
s Bureau of Air Pollution Control Surface Area Disturbance
¢ Bureau of Air Pollution Control Chemical Accident Prevention Program
s  Bureau of Water Pollution Control
Nevada Division of Water Resources

Nevada Division of Industrial Relations
Nevadza Division of Minerals

e Copies of reports submitted to state and federal agencies shall be provided digitally to Churchill

County.

Within twelve months of issuance of this notice, applicant must demonstrate that steps have been taken lo enact

this Special Use Permit. In the event that circumstances beyond the control of the applicant result in failure to

complete applicable conditions and construct or commence the use prior to the expiration date, the applicant

may, in writing, request onc single extension for twelve (12} calendar months from the original date of inception.

The applicant must submit this request to the Planning Department thirty (30) days prior to the expiration date.

Failure to demonsirate enactment or submitting a written request for extension may result in termination of the

special use permit.

State of Nevada § County of Churchill SUBSCRIBED and SWORN to before me
DATED: This 25" day of October, 2010, A.D. this 25" day of October, 2010, A.D.

Hoaorrlvel, Qi

Eleanor Lockwood, Director of Planning

=T, D. KISSICK |
FopoR Public - State of Nevadsa
KA Recordedin Churchi Couaty
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I, M ST understand the conditions and terms placed on this special use

permit and agree to comply with them as per this notice. Further, any/all other oaths, bonds, covenants,
expectations, promises or conditions of use previously granted to the applicant pursuant to a special use permit,
whether written or not, express or implied, are hereby merged with this special use permit; that this special use
permit granted me, with its conditions and terms of land-use set forth herein, as applicable to the above-
described property, shall supersede any all other special use permit(s), previously granted me purswant to
Churchill C unty C .04.020.C.

Date: /g/z'//’/zd/

Signature



VULCAN POWER COMPANY
Patua Geothermatl Project
UEPA Amended Application
December 2010

6. City of Fernley Special Use Permit Approval

A copy of the City of Fernley Special Use Permit approval for Patua is included in the following
pages.



COMMUNITY DEVELOPMENT Comprehensive Planning

Current Planning
Development Review

Fred R. "ljumier, AICP Building and Safety
g = Director Economic Development
GIS

Grants Administration

August 19, 2010

Kenneth Bonin, Sr.

Vulcan Power Company
775 Bonnett Way, Suite 210
Bend, OR 97702

RE: Notice of Decision for Special Use Permit, SUP 10-42, Patua Geothermal Project
Dear Kenneth,

The Special Use Permit request SUP 10-42 for the Patua Geothermal Project for the development of
support facilities for a geothermal power plant, including wells, well pads, geothermal fiuid pipelines, a
transmission line and associated access roads located in the vicinity of the Lyon-Churchill County line,
north of Highway 50 including portions of APN’s 21-201-18; 21-201-21; 21-201-22: 21-392-04; 21
392-05; 21-392-10; 21-392-14; 21-392-16 was approved at the August 4, 2010 City Council Meeting,
subject to the following conditions:

1) The applicant shall provide proof of having obtained and of having maintained, as may be
periodically requested by the City, all applicable local, state, and federal permits.

2)  Construction Documents (civil improvement and/or building permit plans) shall be in
substantial conformance with the plans, standards, and details submitted in the SUP 10-42
documents.

3)  Construction shall be in accordance with best management practices and the restoration of
disturbed areas will be in accordance with Federal and State standards.

4)  Access roads that connect to City streets must meet City of Femnley Design Standards for
driveway geometry and intersection criteria. Drainage considerations within any City right-
of-way must also be consistent with City of Fernley Design Standards.

If you have any questions or need additional information, please feel free to contact Valerie Claussen
at (775) 784-9903 or vclaussen@cityofferniey.org.

Sincerely,

L 00T

Fred R. Turnier, AICP
Community Development Director

CC: Case File SUP 1042
Building Dept

- 595 Silver Lace Boulevard, Fernley, NV 89408 - (775) 784-9900 - www.cilyoffernley org -
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VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

EXHIBIT 6: COPIES OF PERTINENT
ENVIRONMENTAL DOCUMENTS



VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

1. Patua Geothermal Project Finding of No Significant Impact & Decision Record,
Bureau of Land Management, December 6, 2010

A copy of the Finding of No significant Impact and Decision Record for the Patua Project
issued from the Bureau of Land Management are included in the following pages.



FINDING OF NO SIGNIFICANT IMPACT
PATUA GEOTHERMAL PROJECT
IN CHURCHILL AND LYON COUNTIES, NEVADA

Environmental Asscssment
DOI-BLM-NV-C010-2010-0016-EA
Patua Geothermal Unit NVN-85168X

INTRODUCTION

Vulcan Power Company (Vulcan) proposed the construction of a 60 MW geothermal power
plant and associated production/injections wells, access roads, pipelines, and transmission line in
Lyon and Churchill Counties in Nevada, They have submitted an operations plan for their
geothermal well drilling involving federal leases - 4 to 6 new well pads on federal leases. Their
associated pipelines on federal leases lead to the power plant situated on private lands and are
described in their utilization plan. The majority of their project lies within the boundaries of the
Patua Geothermal Unit, NVN-85168X, excepting a portion of the transmission line connecting
the power plant project to existing lines lies outside of the unit area.

The project area includes checkerboard ownership of federal lands managed by the US Bureau of
Reclamation Lahontan Basin Area Office (Reclamation) and private lands. The environmental
analysis was jointly prepared between the BLM Carson City Office (BLM) and Reclamation as
the BLM manages the subsurface geothermal resources underlying the federal geothermal leases
and Reclamation is the surface management agency. Due to this federal agency relationship
BLM oversees the processing of the geothermal utilization in consultation with Reclamation and
both agencies determine through the analysis the terms and conditions under which it will
authorize the geothermal facilities. Elements of the project are on federal, state, and private
lands. Neither Reclamation nor BLM have any decisions over activities on private or state land.
The transmission line will be constructed over Reclamation and state owned lands so
Reclamation will determine whether to grant a ROW and license for the transmission line. In
addition, the Nevada State L.ands Commission is responsible for authorization of the
transmission line in consultation with NDOW on state managed lands within the proposed path
of the line.

The purpose of the proposed action is to develop the geothermal resource within the Patua
Geothermal Unit area in response to EQ 13212, which directs the BLM in a timely manner to
support efforts to increase energy production from federal minerals, while preserving the health
of public lands.

This EA, DOI-BLM-NV-C010-2010-0016-EA, was jointly prepared by Reclamation and the
BLM Carson City District Stillwater Field Office and analyzes the proposed project
correspondingly with the national Reclamation/BLM Interagency Agreement, December 1982
and with the 43 Code of Federal Regulations, Subpart 3200. The EA evaluates the impacts on
the natural and human environment that could result from implementation of this geothermal
development project on federal land. The impact analysis in the EA characterizes the potential
for impacts for each resource in the project area. The determination of environmental risk is



resource-specific and is based on a number of factors, including the presence and extent of
resources within the proposed lease section, the extent of resources in the swrrounding area, and
the quality of existing data.

PLAN CONFORMANCE AND CONSISTENCY
The Proposed Action has been reviewed for conformance with the Carson City Field Office

Consolidated Resource Management Plan (2001) and is found to be consistent with current BLM
policies, plans and programs. The proposed action is consistent with Churchil! and Lyon County
ordinances, policies and plans.

FINDING OF NO SIGNIFICANT IMPACT DETERMINATION

Based on the analysis of Patua Geothermal Project, environmental assessment DOI-BLM-NV.-
C010-2010-0016-EA, ! have determined that the action will not have a significant effect on the
human environment and an environmenta! impact statement (EIS) will not be prepared. This
finding is based on the context and intensity of the project as described:

Context:

The proposed 4 to 6 wells, access road construction, and pipeline development of the federal
geothermal resources will produce renewable energy that may eXist in the project area. BLM has
management responsibility for the underlying geothermal resources and the surface management
agency is the Bureau of Reclamation, Lahontan Basin Area Office (Reclamation). Reclamation
has been appraised of this project pursuant to the Reclamation/BLM Inter-Agency Agreement of
1982 and the analysis was jointly conducted. BLM approves the projects under the Conditions
of Approval attached hereto as Exhibit B,

Intensity:
The Council on Environmental Quality (CEQ) regulations includes the following ten

considerations for evaluating intensity:

1) Impacts that may be both beneficial and adverse.

None of the environmental effects discussed in detail in the EA are considered significant, nor do
the effects exceed any known threshold of significance, either beneficial or adverse. The
Proposed Action is geothermal resource development consisting of construction of 4 to 6 well
pads, access roads, and pipelines and their associated activity as described in the EA, as well as
reclamation of these disturbances if the wells are not developed.

2) The degree to which the selected alternative will affect public health or safety:

The Proposed Action is to drill into and develop the geothermal resources in the project area
analyzed in the EA. It is reasonable to expect further resource exploration and development
which could affect public health or safety but those types of activities would be subject to further
environmental analysis when considered. These types of issues could be addressed through
conditions of approval for further exploration and development actions as determined by federal
and state agencies,



3) Unique characteristics of the geographic area such as proximity to historic or cultural
resources, park lands, prime farm lands, wetlands, wilderness, wild and scenic rivers, or
ecologically critical areas.

The Reclamation and BLM have considered the Area of Potential Effects (APE) relative to
cultural resources and historic properties, providing oversight for a full inventory of the areas
that include construction of the proposed well pads, access roads, and pipelines and their
associated activity. Based on the cultural inventory, both agencies determined that historic
properties are present in the APE and Vulcan shall avoid these sites. There are no park lands,
prime farm lands, wild and scenic rivers or ecologically critical areas in or near the sites
proposed.

4) The degree to which the effects on the quality of the human environment are likely to be highly
controversial,

The effects of the Proposed Action on the human or natural environment were determined to be
negligible. Drilling for geothermal resources and its potential effects on the subsurface in this
project area has been analyzed in this EA.

5) The degree to which the possible effects on the human environment are highly uncertain or
involve unique or unknown risks.

The Proposed Action is not unique or unusual. The action described in the EA is drilling for
geothermal resource. There are no predicted effects on the human environment that are
considered highly uncertain or involve unigue or unknown risks. Public comment has been
minimal,

6) The degree to which the action may establish a precedent Jor future actions with significant
effects or presents a decision in principle about a future consideration.

As exploration advances and additional development of energy generation facilities is proposed
on a geothermal lease, an environmental analysis maybe warranted to assess impacts resulting
from these types of projects. The progression of the project from leasing to exploration to
development is customary and expected.

7) Whether the action is related to other actions with individually insignificant but cumulatively
significant impacis.

Resource values, as identified in this EA, were evaluated for cumulative impacts and determined
that cumulative impacts would be negligible for the proposed exploration project. Subsequent
actions for geothermal resource exploration and/or development would be evaluated for
cumulative impacts in associated environmental analysis that maybe warranted and would be
addressed through mitigation of the proposed future action and conditions of approval.

8) The degree to which the action may adversely affect districts, sites, highways, structures, or
other objects listed in or eligible for listing in the National Register of Historic Places or may
cause loss or destruction of significant scientific, cultural, or historical resources.

As described in the EA, the project will not adversely affect districts, sites, highways, structures,
or other objects listed in or eligible for listing in the National Register of Historic Places, nor will



it cause loss or destruction of significant scientific, cultural, or historical resources because all
activity is subsurface.

9) The degree io which the action may adversely qffect an endangered or threatened species or
its habitat that has been determined to be critical under ESA of 1973.

As described in the EA, no known threatened or endangered specics or critical habitat has been
identified in the subsurface area considered in the EA. Any future exploration and development
actions would be evaluated in a future environmental analysis for the future project.

10) Whether the action threatens a violation of Federal, State, or local law or requirements
imposed for the protection of the environment.

As described in the EA, the Proposed Action does not violate any known Federal, State, or local
law or requirement imposed for protection of the environment. Resource specialists from the
BLM Stillwater Field office and from Reclamation, the State of Nevada, Churchill County, and
the Fallon Paiute-Shoshone Tribe were notified of the proposal.

Teresa J. Knutson
Stillwater Field Manager
Carson City District Office



DECISION RECORD
PATUA GEOTHERMAL PROJECT
IN CHURCHILL AND LYON COUNTIES, NEVADA

Environmental Assessment
DOI-BLM-NV-C010-2010-0016-EA
Patua Geothermal Unit NVN-85168X

1. INTRODUCTION

Vulcan Power Company (Vulcan) proposed the construction of a 60 MW geothermal power
plant and associated production/injections wells, access roads, pipelines, and transmission line in
Lyon and Churchill Counties in Nevada. They have submitted an operations plan for their
geothermal well drilling involving federal leases - 4 to 6 new well pads on federal leases. Their
associated pipelines on federal leases lead to the power plant situated on private lands and are
described in their utilization plan. The majority of their project lies within the boundaries of the
Patua Geothermal Unit, NVN-85168X, excepting a portion of the transmission line connecting
the power plant project to existing lines lies outside of the unit area.

The project area includes checkerboard ownership of federal iands managed by the US Bureau of
Reclamation Lahontan Basin Area Office (Reclamation) and private lands. The environmental
analysis was jointly prepared between the BLM Carson City Office (BLM) and Reclamation as
the BLM manages the subsurface geothermal resources underlying the federal geothermal leases
and Reclamation is the surface management agency. Due to this federal agency relationship
BLM oversees the processing of the geothertnal utilization in consultation with Reclamation and
both agencies determine through the analysis the terms and conditions under which it will
authorize the geothermal facilities. Elements of the project are on federal, state, and private
lands. Neither Reclamation nor BLM have any decisions over activities on private or state land.
The transmission line will be constructed over Reclamation and state owned lands so
Reclamation will determine whether to grant a ROW and license for the transmission line. In
addition, the Nevada State Lands Commission is responsible for authorization of the
transmission line in consultation with NDOW on state managed lands within the proposed path
of the line.

The purpose of the proposed action is 1o develop the geothermal resource within the Patua
Geothermal Unit area in response to EQ 13212, which directs the BLM in a timely manner to
support efforts to increase energy production from federal minerals, while preserving the health
of public lands

This EA, DOI-BLM-NV-C010-2010-0016-EA, was jointly prepared by Reclamation and the
BLM Carson City Distriet Stillwater Field Office and analyzes the proposed project
correspondingly with the national Reclamation/BLM Interagency Agreement, December 1982
and with the 43 Code of Federal Regulations, Subpart 3200. The EA evaluates the impacts on
the natural and human environment that could result from implementation of this geothermal
development project on federal land. The impact analysis in the EA characterizes the potential
for impacts for each resource in the project area. The determination of environmental risk is
resource specific and is based on a number of factors, including the presence and extent of



resources within the proposed lease section, the extent of resources in the surrounding area, and
the quality of existing data.

2. DECISION

I approve the exploration drilling projects and associated activities as describe in the Proposed
Action of DOI-BLM-NV-C010-2010-0016-EA. This decision is contingent on meeting all
stipulations and conditions of the geothermel leases/drilling permits, The Conditions of
Approval are attached to this Decision Record.

3. RATIONALE

The Proposed Action and COAs meets the criteria described in the Federal Land Policy and
Management Act of 1976 to prevent undue and unnecessary degradation of public land; the 43
CFR 3200, 3250 and 3260. The Proposed Action is in conformance with the Carson City Field
Office Consolidated Resource Management Plan (2001) which states that the BLM desired
outcome is to encourage development of energy and mineral resources in a timely manner to
meet national, regional and local needs consistent with the objectives for other public land uses.
The action must comply with the conditions of permit for the Nevada Division of Minerals
Geothermal Resource Development Permit Application and with applicable rules and regulation
of other local, state, and federal agencies

Teresal. Knutso  anager
Stillwater Field Office
Carson City District Office

Attachment: Exhibit B Conditions of Approval



EXHIBIT B

December 3, 2010
Yulcan Power Company
Patua Geothermal Operations/Utilization Plans

TION PPROVA 8

Term: The term for Geothermal Drilling Permits is two (2) years from the date of approval, but
may be extended by BLM. The GDP term is intended to be commensurate with the Nevada NRS
534A.070

Drilling Operations

1. Once a drilling contractor has been selected, submit a detailed schematic of the BOP
equipment, materials, and choke manifold you will use.

2. Once a cementing company has been selected, a complete cementing program for our review
prior to commencing any cementing operations.

3. Notify the BLM & NDOM 24 hours prior to running and cementing any casing or production
string.

4. Notify the BLM & NDOM 24 hours prior to testing BOPE.

5. Notify the BLM 12 hours prior to spudding, commencing drilling,

6. All operations shall be conducted in accordance with the Federal regulations and as outlined
in Vulcan’s approved GDP.

Pre-Construction

L. Roads to be constructed, improved or reclaimed as part of the Projects
would be reviewed by the BL.M and Reclamation and required to conform
to the requirements the Gold Book (4™ Ed revised 2007), as applicable to
the intended Project Use.

2. Off road travel will be restricted to terrain with less than 30 percent slopes
unless approved by the authorized BLM officer and Reclamation.

3. Proposed surface disturbance and vehicular travel will be limited to the
approved well location and access route.

4. Any changes in well location, facility location, and access or site
Page I of 7



expansion must be approved by the authorized BLM officer and
Reclamation in advance.

The underside of all heavy equipment will be cleaned by water before
entering federal lands to do work, Driving through or parking on noxious
weed infestations will be avoided.

Well Pad and Facility Construction

L.

The design of all facilities, including well pads, roads, and pumnps, shall be
approved by the authorized BLM officer in consultation with Reclamation
prior to construction to avoid unnecessary conflicts with visual resources
management objectives,

The reserve pit shall be fenced in conformance with the Gold Book (4™ Ed
revised 2007).

Drainage from disturbed areas will be confined or directed so that erosion
of undisturbed areas is not increased. In addition, no runoff water
(including that from roads) will be allowed to flow into intermittent or
perennial waterways without first passing through a sediment-trapping
mechanism. Erosion control structures may include: waterbars, berms,
drainage ditches, sediment ponds, or other devices.

Access road construction for exploratory wells shall be planned such that a
permanent road can be constructed considering field development.

Construction of access roads on steep hillsides and near watercourses will
be avoided where alternate routes provide adequate access.

Access roads requiring construction with cut and fill will be designed to
minimize surface disturbance and take into account the character of the
landform, natural contours, cut material, depth of cut, where the fill
material will be deposited, resource concerns and visual contrast.

Fill material will not be cast over hilltops or into drainages. Cut slopes
should normally be no steeper than 3:1 and fill slopes no steeper than 2:1.

As required, fill slopes surrounding culverts will be rip-rapped with a well
graded mixture of rock sizes containing no material greater than two feet
or smaller than three inches. The ratio of maximum to minimum
dimension of any rock shall not exceed 6:1.

Water turnouts needed to provide additional drainage will be constructed
Page 2 of 7



10.

il.

12.

13.

14

15.

16.

17.

not to exceed two percent slope to minimize soil erosion.

Well site layout shall take into account the character of the topography and
landform. Deep vertical cuts and steep long fill slopes shall be avoided.
All cut and fill slopes should be constructed to the least percent slope
practical,

Trash will be retained in portable trash cages and hauled to an authorized
disposal site for disposal. Burial or burning of trash will not be allowed
unless done at an authorized site.

Springs and water developments on public lands shall be used only with
the prior written approval of the authorized BLM officer in consultation
with Reclamation and the water rights holder.

To maintain esthetics values, all semi-permanent and permanent facilities
will be painted to blend with the natura! surroundings. The Standard
Environmental Colors will be used for color selection.

Fences shall not be cut without prior approval of the authorized BL.M
officer and Reclamation. Before cutting through any fences, the operator
shall firmly brace the fence on both sides of the cut; a temporary gate will
be installed for use during the course of operations, unless the fence is
immediately repaired. Upon completion of operations, fences shall be
restored 1o at least their original condition.

As directed by the authorized BLM officer in consultation with
Reclamation, cattle guards will be installed whenever access roads are
through pasture gates or fences. These cattle guards shall be maintained
by the geothermal operator/lessee. This includes cleaning out under cattle
guard bases when needed.

The depth of surface soi! material to be removed and stockpiled will be
specified by the authorized BLM officer in consultation with Reclamation.
If topsoil is stockpiled for more than one year, the stockpile shall be
seeded or otherwise protected from wind and water erosion. The stockpile
shall be marked or segregated to avoid loss or mixing with other
subsurface materials. Any trees removed will be separated from soils and
stockpiled separately.

Mud, separation pits and other containments used during the exploration

or operation of the lease for the storage of oil and other hazardous
materials shall be adequately fenced, posted or covered.

Page 3 of 7



18. Lessee/operator shall comply with all regulatory requirements for storage
and handling of hazardous materials and wastes.

19. If historic or archaeological materials (other than human remains) are
uncovered during construction, the operator is to immediately stop work
that might further disturb such materials, flag the cultural resource from
avoidance, and contact the authorized BLM officer and Reclamation.
Within five working days the authorized BLM officer will inform the
operator as to:

a. whether the materials appear eligible for the National
Register of Historic Places;

b. the mitigation measures the operator will likely have to
undertake before the site can be used (assuming in situ
preservation is not necessary); and,

¢. atime frame for the authorized BLM officer in consultation
with Reclamation to complete an expedited review under
36 CFR 800.11 or other applicable Programmatic
Agreement, to confirm, through the State Historic
Preservation Officer, that the findings of the authorized
BLM officer are correct and that mitigation is appropriate.

20. If human remains are exposed at any time during the course of the project,
work shall cease within 100 meters (330 feet) of the find and the remains
shall be protected from further damage or exposure. f the remains are on
Jands managed by the federal government, the BLM and Reclamation
must be notified immediately. The BLM will assume responsibility for
coordination with local authorities, NSHPO, and appropriate tribes for
discoveries on federal land. Local authorities will determine whether the
remains are of an unrecorded dead body as defined by Nevada statues
(NRS 440.020) and whether the remains are part of a crime scene. If the
remains are part of a crime scene, local law enforcement shall assume
jurisdiction and responsibility, and NSHPO, BLM and Reclamation for
federal lands, will be immediately notified, by telephone or in person.
This notification will be followed by a written notification. Work will not
resume until authorized by the local authorities. If the remains are Native
American, the federal agency will follow the procedures set forth in 43
CFR 10, the Native American Graves Protection and Repatriation Act.

21. No surface use will be permitted within 0.6 miles of occupied raptor aeries
(nests) during the nesting and fledging period.
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22. Fences shall be flagged with bright colored flagging at least every rod

from visibility to wild horses. All fences should be constructed using
green steel posts with white or silver tops to increase visibility. Fences
should also avoid obvious horse migration routes (deep trails, stud piles) if
at all possible,

Field Operation

1.

Operations shall be done in a manner which prevents damage,
interference, or disruption of water flows and improvements associated
with all springs, wells, or impoundments. It is the operator's responsibility
to enact the precautions necessary to prevent damage, interference, or
disruptions.

Unauthorized use or failure to lock gates during specified time frames by
the lessee or its subcontractors would be considered a violation of the
terms of the GDP or associated grants.

The operator shall regularly maintain all roads used for access to and
within the lease units. A Maintenance and Dust Management Plan may be
required. A regular maintenance program may include, but not be limited
to: BLM authorized upgrading of existing roads, blading, ditching, culvert,
drainage installation, and graveling or capping of the roadbed.

Management actions within riparian areas will be designed to maintain or,
where possible, improve riparian habitat condition.

Noxious weeds which may be introduced due (o soil disturbance and
reclamation will be treated by methods to be approved by the authorized
BLM officer in consultation with Reclamation. These methods may
include biological, mechanical, or chemical. Should chemical methods be
approved, the lessee must submit a Pesticide Use Proposal to the
authorized BLM officer and Reclamation 60 days prior to the planned
application date,

All drill rig and well test facility lights will be limited to those required to
safely conduct the operations, and will be shielded and/or directed in a
manner which focuses direct light to the immediate work area.

[f previously unrecorded cultural resources are encountered during grading
or other surface-disturbing activities, all grading or other surface-
disturbing activities at the location of the discovery will cease within

100 meters/330 feet of the discovery, and the BL.M and Reclamation
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would be notified. No surface disturbing activities will be allowed until
the BLM authorized officer in consultation with Reclamation issues a
Notice to Proceed (NTP) based upon the evaluation, mitigation, as
necessary, and the acceptance of a summary description of the fieldwork
performed for the discovery situation,

8. Petroleum products such as gasoline, diese! fuel, helicopter fuel, crankease
oil, lubricants, and cleaning solvents used to futel, lubricate, and clean
vehicles and equipment will be containerized in approved containers.

9. Hazardous material shall be properly stored in separate containers to
prevent mixing, drainage or accidents. Hazardous materials shall not be
drained onto the ground or into streams or drainage areas,

10. Totally enclosed containment shall be provided for all solid construction
waste including trash, garbage, petroleum products and related litter will
be removed to an authorized sanitary landfill approved for the disposal of
these classes of waste.

I'L. All construction, operation, and maintenance activities shall comply with
all applicable federal, state, and local laws and regulations regarding the
use of hazardous substances and the protection of air and water quality.

12, In construction areas where recontouring is not required, vegetation will
be left in place wherever possible and the original contour will be
maintained to avoid excessive root damage and allow for resprouting.

13. Watering facilities (e.g., tanks, developed springs, water lines, wells, etc.)
will be repaired or replaced if they are damaged or destroyed by
construction activities to its pre-disturbed condition as required by the
authorized BLM officer and Reclamation.

Reclamation and Abandonment

1. The operator or contractor will contact the authorized BLM officer and
Reclamation 48 hours prior to reclamation work.

2. Restoration work may not begin on the well site until the reserve pits are
completely dry.

3. Disturbed areas will be recontoured to blend as nearly as possible with the
natural topography prior to revegetation with a BLM and Reclamation
approved seed mix. This includes removing all berms and refilling all
cuts. Compacted portions of the pad will be ripped to a depth of 12 inches
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1.

12,

unless in solid rock.

Site preparation for reclamation may include contour furrowing, terracing,
and reduction of steep cut and fill slopes, installation of water bars, etc.

All portions of the access roads not needed for other uses as determined by the
authorized BLM officer in consultation with Reclamation will be reclaimed.

The stockpiled topsoil will be spread evenly over the disturbed area.

The operator will be required to construct waterbars and re-open drainages
on abandoned access roads and pipeline routes to minimize erosion as
required. Water bars will be spaced appropriately dependant upon
topography and slope. Pipeline routes shall be water-barred perpendicular
to the fall-line of the slope.

The area is considered to be satisfactorily reclaimed when all disturbed
areas have been recontoured to blend with the natural topography, erosion
stabilized and an acceptable vegetative cover has been established.

Rehabilitation shall be planned on the sites of both producing and
abandoned wells. The entire site or portion thereof not required for the
continued operation of the well should be restored as nearly as practical to
its original condition. Final grading of back-filled and cut slopes will be
done to prevent erosion and encourage establishment of vegetation.

When sites are abandoned, they will be inventoried for the presence of
noxious weeds and treated if noxious weeds are present.

Seed and mulch used to reclaim disturbed areas must be weed free.
Mulching of the seedbed following seeding will be required under certain
conditions (i.c., expected scvere crosion), as determined by the authorized
BLM officer in consultation with Reclamation.

Seed will be broadcast between October 1 and March 15 using a site-
specific seed mixture and depth of planting as determined by the
authorized BLM officer in consultation with Reclamation. Seed may be
applied with a rangeland drill at half the rate of broadcast seeding. All
seeding application rates will be in pounds of pure live seed per acre.
Seed should be adapted varieties.
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FINDING OF NO SIGNIFICANT IMPACT
Patua Geothermal Project
Geothermal Unit N-85168X
DOJ-BLM-NV-CO010-2010-0016-EA

L. Background, Proposed Action, and Purpose and Need

Vulcan Power Company (VPC) has acquired the rights to all federal geothermal leases
issued by the Department of the Interior (DOI), Bureau of Land Management (BLM) for
the Patua Geothermal Unit N-85168X (Unit). In addition, VPC has agreements with
private landowners for the rights to the geothermal resources associated with the majority
of the private lands within the Unit. The lease areas are located in Churchill and Lyon
Counties, Nevada. The BLM manages the subsurface geothermal resources underlying
the federal leases in the project area and the Bureau of Reclamation, Lahontan Basin
Area Office (Reclamation) is the surface management agency. This Environmental
Assessment (EA) was joinfly prepared between BLM and Reclamation, pursuant to the
national Reclamation/BLM Interagency Agreement, December 1982.

VPC is proposing to design, construct, and operate geothermal well pads and wells,
geothermal fluid pipelines, transmission lines, and their associated access roads. These
facilities would be connected to a new 60 MW net geothermal power generation facility,
to be located on a privately owned section of land within the Unit. The project area is
shown in Figure 1.1-2 (attached). The elements of the proposed action include:
¢ Reclamation-managed lands )
— Construct approximately 6 miles of access roads to support well pads,
pipeline, and transmission line construction and access
— Construct four to six new well pads and drill one to five wells per pad
— Construct approximately 3.7 miles of 120 kV transmission line segments
~ Construct approximately 1.1 to 2.2 miles of geothermal fluid pipelines
e State of Nevada-managed lands
— Construct approximately 2.2 miles of new access roads
— Construct approximately 2.2 miles of 120 kV transmission line segments
e Private land
-~ Construct 6.75 miles of access roads
— Construct one to three new well pads and drill one to five wells per pad
~  Dirill additional wells on six existing pads
— Construct a 60 MW net power plant
— Construct approximately 0.5 miles of 120 kV transmission line segment
— Construct up to approximately 6.75 miles of geothermal fluid pipelines

BLM oversees approval of the geothermal facilities on Reclamation-managed lands in
consultation with Reclamation, and both agencies determined through this analysis the
terms and conditions under which it will authorize the geothermal facilities.
Reclamation’s action would be to issue a 20 year license authorizing a ROW for a 120kV
transmission line. The ROW on Reclamation land would be approximately 3.5 miles



long and 75 feet wide. This line would connect a new power plant on private land north
of Hazen to a new substation in Femley.

The purpose of the proposed action is to develop a portion of the geothermal resources on
the geothermal leases in the southwest area of the Patua Geothermal Unit in order to
produce electricity. The need for the project is to meet the requirements of the National
Energy Policy Act of 2005 and other federal policies that encourage the use of alternative
and renewable energy. The Geothermal Steam Act of 1970, amended and supplemented
by the National Energy Policy Act of 2005; the Mining and Mineral Policy Act (MMPA)
of 1970; and the National Materials and Mineral Policy, Research and Development Act
of 1980 direct the federal government to foster and encourage private enterprise to
develop alternative energy resources with appropriate environmental constraints.

I1. Summary of Impacts

Proposed Action Altemative:

Vulcan’s lease contains stipulations specific to Reclamation lands (Attachment 1 to the
FONSI). The EA also includes Environmental Protection Measures that identify
emergency plans and specific environmental protection measures, including Best
Management Practices (BMPs), listed by activity or environmental resource area
(Attachment 2 to the FONSI).

There would be no impact to Threatened and Endangered Species.

The Proposed Action, as mitigated, is compatible with existing and future lands uses,
including Newlands Project facilities.

The proposed action has the potential to affect cultural resources if a significant site is
damaged or destroyed; however, protection measures included in the project would
minimize the likelihood of effects (through avoiding all known resources and stopping
work if a resource or remains are encountered). The construction and operations would
avoid all known Cultural Resources identified during the survey activities.

BLM initiated consultation with local Tribes on Native American religious concerns
upon review and approval of the Operations Plan. BLM’s Field Manager held face-to-
face meeting with the Tribal representatives. Consultations will continue as the project

progresses.

There would be a positive impact t0 socio-economic resources, due to the influx of
workers.

Hazardous materials would be onsite during construction and operations; however, lease
stipulations include measures for proper handling and disposal of materials. A hazardous
materials spill prevention plan and blowout plan are also included in the Environmental
Protection Measures.



There is the potential for an increase in invasive or noxious species due to soil
disturbance and the likelihood of unauthorized off highway vehicles using the newly
constructed well pad roads for greater access. The potential to increase the spread of
invasive, non-native species would be minimized through the implementation of the
Noxious Weed Abatement Plan.

There would be potential impacts to livestock, water resources, wetlands, flood plains,
vegetation, wildlife, migratory birds, soils, air quality:

Livestock forage would be reduced due to surface disturbance and vegetation removal.
This is a minimal impact in terms of overall acreage. Revegetation efforts will help
mitigate the loss of forage. There would be residual impacts to livestock due to an
increased human presence in the area.

Wildlife would be impacted due to direct loss of habitat and habitat fragmentation. There
is the potential for direct mortality during construction and from vehicle collisions.
Revegetation efforts will help minimize the loss of habitat. There would be residual
disturbance due to an increased human presence in the area.

As mentioned above, there is a potential to impact migratory birds due to loss of habitat
and residual disturbance. Loss of nests, eggs, and young would be mitigated due to
timing restrictions of construction, Mitigation measures on transmission lines, such as
anti-perching and anti-collision devices, would also be employed.

Soils in the area have the potential to be impacted due to vegetative cover being removed.
This will be minimized by the use of BMPs during construction and operations.

Air quality is likely to be impacted by fugitive dust, combustion emissions, hydrogen
sulfide (H2S), and greenhouse gases (GHG). Dust will be minimized by the use of
BMPs. Combustion emissions and H2S would also be minimized by use of BMPs in
order to meet acceptable state standards. NDEP has exempted geothermal projects from
GHG reporting.

Floodplains are not likely to be impacted by this project. The wells and power plants are
outside the 100-year floodplain. The transmission line intersects the floodplain, but
would either likely span the floodplain or have a minimal footprint. BMPs, including
construction during the dry season, will minimize any impacts.

Water resources have the potential to be impacted, both in terms of water quality and
hydrology. BMPs would minimize surface impacts. The type of cooling for the
proposed project has not yet been determined, but could include geothermal fluid,
groundwater, or air cooling. If VPC uses geothermal fluid for cooling, this action would
require a permit and review by the State Engineer. If VPC were to use groundwater for
cooling, a state permit would be acquired and the State Engineer’s rules would require



that existing uses of water are not impacted. Dry cooling would require no additional
water consumption and, therefore, would have few to no effects on wetlands.

In accordance with lease stipulations, VPC would prepare and submit a hydrologic
baseline data collection plan for approval by the BLM and/or Reclamation, prior to
drilling, The plan would be implemented during drilling and project operation.

Construction of the well field and power plant would have no direct effects on wetlands
and riparian areas because no wetlands or riparian areas occur in this area. Wetlands
have the potential to be impacted indirectly if groundwater withdrawal is used for
cooling. Groundwater wells are expected to be located in a deep aquifer that is separate
from the shallow aquifer that is likely supporting the wetlands. There would be minimal
expected effects to the wetlands supported by shallow groundwater due to the separation
of aquifers.

The No Action Alternative: This includes no action of any kind. The environment would
remain the same as it currently exists. No geothermal exploration or development of any
kind would occur. No ground-disturbing earthwork, drilling, road-building, pad
construction, or other activities described in the project description would occur. No
impacts to the existing environment would occur as it would remain unchanged.

No other alternatives were assessed because there are no unresolved conflicts involving
alternative uses of the resources [BLM NEPA Handbook H 1790-1, page IV-3].

Cumulative impacts / Irreversible and Irretrievable Commitments:

Current land use activities in the vicinity of the project include existing geothermal
exploration activities by VPC and grazing. The existing, LADWPs PDCI 500 kV
transmission line corridor abuts the western edge of the project area, The Fernley
Wildlife Management Area (FWMA) is also managed in the area. Portions of private land
are also located around the project area.

Other existing activities in the project area include:
* The Femley East Wastewater Treatment Facility (FEWWTF), which discharges
effluent into the FWMA
Dispersed recreation
Off-highway vehicle (OHV) use (currently illegal use)
Other illegal uses

Reasonably foreseeable future actions constitute those actions that are known or could
reasonably be anticipated to occur within the study area, within a time frame appropriate
to the expected impacts from the Proposed Action. For the Proposed Action, the time
frame for potential future actions is assumed to be the duration of the lease, or
approximately 35 years. Future activities are anticipated to include all current land use
activities (i.e., grazing, current geothermal energy exploration, recreation, OHV use, and
drainage for Newlands Irrigation Project), as well as geothermal development. The



project is located near the Hazen Lease Area (although not a part of these leases). The
Hazen leases are located approximately 2 miles to the southwest of the proposed well
field. No exploration or development has occurred to date on these leases although
exploration and development could occur in the future. Several other leases within the
Patua Unit could also be developed in the future. A new transmission line and substation
is being constructed by NV Energy and/or a private developer on private land, where
VPC will interconnect.

Because reasonably foreseeable future actions are similar to the proposed action, the
cumulative impacts are likely to be to the same resources and uses as those potentially
impacted by the proposed action. These would include potential impacts to livestock,
vegetation, water resources, wildlife, migratory birds, cultural resources, soils, water
resources, Wetlands, and air quality. Theré is a greater likelihood of hazmat spills, and an
increasing chance of spread of noxious or invasive species. If the other developments
employ BMPs and similar mitigating measures, the potential for impacts decreases.

M. Comments Received on the EA

The only comments BLM received were from the Nevada State Clearinghouse. These
involved dark sky lighting restrictions and a letter from the Division of Water Resources
indicating that the application for water use have not been approved.

IV. Findings

In coordination with Reclamation, BLM prepared an environmental assessment on the
impacts of authorizing the various components of Vulcan’s Patua Geothermal Project.
The EA documents that compliance has occurred with the Endangered Species Act,
Section 106 of the National Historic Preservation Act, Indian Trust Assets, Clean Air
Act, Clean Water Act, Environmental Justice, Fish and Wildlife Coordination Act,
Migratory Bird Treaty Act, and the National Environmental Policy Act.

The Lahontan Basin Area Office has found that the proposed action is not a major
federal action that would significantly affect the quality of the human environment.
Therefore, an environmental impact statement is not required for carrying out this
action.

Following are the reasons why the impacts of the proposed action are not significant:

1. There would be short-term, temporary impacts during construction to the following
resources: wildlife, migratory birds, soils, air quality, and vegetation. Many of these
impacts will be mitigated by BMPs and other measures.

2. There will be no impact to Threatened or Endangered Species.

3. There are no known impacts to Native American Religious concerns.



4. Implementing the proposed action will not disproportionately affect minorities or low-
income populations and communities.

5. Hazardous materials will be handled in accordance with federal and state regulations.
An emergency response plan would be implemented that includes contingencies for
hazardous materials spills and disposals.

6. Historic or cultural resources: Protection measures included in the project would
minimize the likelihood of effects (through avoiding all known resources and stopping
work if a resource or remains are encountered).

V. Mitigating Measures / Resource Commitments
BLEM is responsible for ensuring that all lease stipulations and Environmental Protection

Measures are followed.
P

My Decision is to concur with the environmental assessment and issue the 20 year
license authorizing the ROW to Vulcan Power Company.
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LEASE STIPULATIONS
BUREAU OF RECLAMATION

The Lessee agrees to maintain, if required by the lessor during the period of this lease, including any cxtension
thereof, an additional bond with qualified sureties in such sum as the lessor, if it considers that the bond required
under Section 2(a) is insufficient, may at any lime require;

{3) 10 pay for damiages susiained by any reclamation homestead eniryman 10 his crops or improvements caysed
by drilling or other operations of the lessee, siich damages to include the reimbursement of the eatryman by the
lesseo, when he uses or occnpies (he land of any homestead entryman, for all construction and operation and
meintenance charges becoming due during such use or occupation upon any portion of the land so vsed and
occupied;

() to pay any damage caused to iny reclamation project or water supply thereof by the lessee's failire to
comply fully with the requirements of this lease; and

{c} to recompense any non-mineral applicant, eatryman purchaser under the Act of May 16, 1930 (46 Stat. 367),
or paicntee for ail damages to crops or o tangible impryements caused by drilling or other prospecling operations,
where any of the lands covered by this lease are embraced ih any nonminersl application, emtry, or patent under
rights iniliated prior to the date of this lease, with a reservation of the oil depasits, to the United States pursyant
1o the Act of July 17, 914 (38 Stat. 509).

As 10 any fands covered by this lease within the area of any Governmenl reclamation project, or in proxinsity
thereto, the lessee shall take such precautions as required by the Secretary to prevent any injury to the lands
susceplible lo irrigation utider such project or to the water supply thereof; provided that drilling is prohibited on any
construcied works or right-of-way of te Pureau of Reclamation, and provided, further, that there is reserved lo
the lessor, its successors and assigos, the superior and prior right at all times to construct, operate, and maintain
dams, dikes, reservoirs, canals, wasteways, laterals, dilches, telephone snd telograph liges, electric transmission
lines, roadways, appurtenant irrigation structures, and reclamation works, in which constmiction, operation, and
msintenance, the lessor, its successors and essigns, shall have the night to use any or all of the Ilands herein
dascribed without making compensation therefore, and shall not be responsible for any damage from the presence of
water therson or on account of ordinary, exirsordinary, unexpecied, or unprecedented floods. That nothing shall be
done under this lease to increase the cost of or imterfere in any mauner with, tho copstruction, operation, and
moaintenance of such works. 1t is agreed by the lessee that, if the construction of any or all of said dams, dikes,
reservoins, canpis, westeways, Isterals, ditches, telephone or telegraph lines electric transmission lines, roadways,
appurtepant urigetion Struciares or reclamation works scross, over, or upon said lands should be made more
expensive by reason of the ¢xistence of the improvemanis and workings of the lessec thereon, said. additional
expense is (o be esiimaied by the Secretary of the Interior, whose estimale is to be final and binding vpon the
parties hemio, and that within thirty (30) days after demand is made upon the lsssee for payrent of any such sums,
the lessee will make payment thercof to the United States, or its successors, constructing such dems, dikes,
Teservoirs, conals, wastsways, Jaterals, ditches, telephone and telegraph lings, electric transmission lines, roadways,
appuricpant imrigation structures, or reclamation works, across, over, or upon said lands; provided, however, that
subject to advance writieh approval by the United States the location and course of any improvements.or works and
appurtenances may be changed by the lessee; provided firrther, that the reservations, agreements, and conditions
contained in the within lease shall be and remain applicable notwilthstanding any change in the location or coutss of
suid improvements or works of lessee. The leasee further agress, that the United Siates, its officers, agents, and
employees, and ils successors and assigns shall pot be hefd liable for any damage to the improvements or workings
of the lessne rosulting from the construction, operation, and maintenance of any of the works herein above
enumerated. Nothing in this paragraph shall be construed as in any mzaner limiting other reservations in favor of
the United States contained in this lease.

‘THE LESSEE FURTHER AGREES That there is reserved to the lessor, iis successors and assigns, the prior right
to use any of the tandg herein leased, ic construct, operate, and muintain dams, dikes, reservoiss, canals, wastevways,
laterals, ditches, telephone and telegraph lines, electric transmission lines, roadways, or appustenant irrigation
Structures, and also the right to remove codstruction materials therefrom, witheut any payment made by the lessor or
its successors for such right, with the agreement on the part of the lessee that if the construction of any or atl of such
dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, elecivic transmission
lines, roadways, or appittenant irrigation structures across, over, o upon said lands or the removal of construction
materials therefrom, should be made more expensive by reason of the existence of improvements or workings of the



lessee thereon, such additiona]l expense is to be estimated by the Secretary of the Interior, whose estimate is to be
final and binding upon the parties hereto, and that within thirty (30) days after demand is made upon the lessec for
payment of any such sums, the lessee will make payment thereof to the United States or its successors constructing
such dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric trunsmission
lines, roadways, ar appurtenant irrigation structures across, over, or upon said lands or removing construciion
materials therefrom. The lessee further agrees that the lessor, its officers, agents, and employees and its successors
and assigns shall not be held liable for any damage to the improvements or workings of the lessee resulting from the
construction, operation, and maintenance of any of the works herein above enumerated. Nothing contained in this
paragraph shall be construed ag in any mamner limiting other reservations in favor of the lessor contained in this
lease.

SP - TION

To assist in preventing damage o any Burcan of Reclamation dams, reservoirs, canals, ditches, laterals, tunnels, and

related facilities, and coptamination of the water supply therein, and to avoid interforence with recreation

development and/or impacts to fish and wildlife habitat, the lasges agrees that the following conditions shall apply to

::l exploration and developmental activities and other operation of the works thereafter on lands covered by this
ase; ]

1. Prior to commencement of any surface-disturbing work ingluding drilling, access road work, and well
{ocation construction, a surface use and operations plan will be filed with the appropriate officials. A copy of this
plan will be furnished to the Resource Division Manager, Lahontan Basin Area Office, Bureau of Reclamation, 705
North Plaza Street, Room 320, Carson City, Nevada 8970 |, for review and consent prior to approval of the plan.
Such approval will be conditioned on reasonable requirements needed to prevent soil erosion, water polintion, and
umnecessary damages to the surface vegetation and other resources, including cultural resources, of the United
States, its lessces, pevmittees, or licensees, and to provide for the restoration of the land surface and vegetation. The
plau shall contain provisions as the Bureau of Reclamation ragy deem. necessary to maintain proper management of
the water, recreation, lands, structures, and resources, including cultural resources, within the prospecting drilling, or
construction arca.

Drilling sites for all wells and associated investigations such as scismograph work shall be included in the
above- mentioned surface use and operation plan,

If Iater explorations require departure from or additions 1o the approved plan, these revisions or amendments,
together with a justification statement for proposed rovisions, will be submiited for approval to the Resource
Division Manager, Lahoantan Basin Area Office, Bureau of Reclamation, or their anthorized representative.

Any opemtions conducted in advance of approval of an original, revised, or amended prospecting plan, or
which are not in gccordance with an approved plan constitute a violation of the terms of this lease. The Bureau of
Reclamation reserves the right to close down operations until such corrective action, as is deemed necessary, is
taken by the lessee. .

2. No occupancy of the surface of the following areas is authorized by this lease. It is understood and agreed
that the use of these areas for Bureau of Reclamation purposes is superior to any other use, The following
restrictions apply only to mineral tracts located within the boundary of a Bureau of Reclamation project where the
United States owns 100 percent of the fee mineral interest.

a.  Within 500 foet on ¢ither side of the centerline of any and all roads or highways within the leased area,
b. Within 200 feet on cither side of the centerline of any and all trails within the leased area.
¢.  Within 500 feet of the mormal high-water line of any and all live streams in the leased arca.

d. 'Within 400 feet of any and all recreation developments within the leased area,



e. Within 400 feet of any improvements either owned, permitted, leased, or otherwise authorized by the
Bureau of Reclamation within the leased area.

£ Within 200 feet of established crop fields, food plots, and tree/shrub plantings within the leased area.
g Within 200 feet of slopes steeper than a 2:1 gradient within the leased area.
h. Within established rights-of-way of canals, laterals, and drainage ditches within the lcased area.

i. Within a minimum of 500 feot horizontal from the centerline of the facility or 50 feet from the outside
toe of the canal, lateral, or drain embankment, whichever distance is greater, for irrigation facilities
without clearly marked rights-of-way within the leased area,

j. Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamation project works and other public interests can be protecied, Reclamation may consider,
on a case-by-case basis, waiving the requirement specified in Section 2 hereof HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

3. No occupancy of the surface or surface drilling will be allowed in the following areas. In addition to, no
directional drilling will be aflowed that would interseet the subsurface zones delineated by a vertical plane in these
areas. The following restrictions apply only to mineral tracts located within the boundary of a Burcau of
Reclamation project where the United Stales owns 100 percent of the fec mineral interest,

6. Within 1,000 feet of the maximum water surface, as defined in the Standard Operating Procedures
(SOP), of any reservoirs and related facilities located within the leased area,

b. Within 2,000 feet of dam embankments and appurtcnance siructures such as spillway structures, outlet
works, etc,

¢. Within one-half (1/2) mile horizontal from the centerline of any tunne] within the leased area.

d. Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamation praject works and other public interests can be protected. Reclamation may consider,
on a case-by-case basis, waiving the requirements specified in Section 3 hereof. HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

4, The distances stated in items 2 and 3 sbove are intended to be general indicators only. The Bureau of
Reclamation reserves the right to revise thesc distances as needed to protect Bureau of Reclamation facilities.

5. Their will be no discharges into any Bureau of Reclamation water delivery or drainage facilities.

6. Lessce shall not uge Burcau of Reclamation opcration and maintenance roads for lease related access without
prior written approval of the Bureau of Reclamation.

7. The use of explosives in any manner shall be so controlled that the works and fcilities of the United States,
its successors and assigns, will in no wey be endangered or dammaged. In this connection, an explosives use plan shall
be submitted to and approved by the Resounrce Division Manager, Lahontan Basin Area Office, Bureau of
Reclamation, or their authorized representative,

8. There is also reserved to the United States, the nght of its officers, agents, employees, licensees and
permittees, at all proper times and places freely to have ingress to, passage cver, and egress from all of said lands for
the purpose of exercising, and protecting the rights rcserved herein,



9. The Lessor reserves the ownership of brines and condensates and the right to reccive or take possession of all
or any parl thereof following the extraction or utilization by Lessee of the heat energy and byproducis other than
demineralized water associated therewith subject to such rules and regulations as shall be prescribed by the
Secretary of the Interior. If the Lessor elects to take the brines and condensates, the Lessee shall deliver all or any
pottion thereof to the Lessor at any point in the Lessee's geothermal gathering system afler seperation of the steam
and brine products or from the disposal system as specified by the Lessor for the extraction of said brines and
condensates by such means as the Lessor may provide and without cost to the Lessce.

Therc is mo obligation on the part of the Lessor to exercise its reserved rights. The Lessor shall not be liable in any
manner if those rights are not exercised, and, in that event, the Leasee shall dispose of the brines and condensates in
accordance with applicable laws, rules and regulations. The Lessor reserves the right to conduct on the leased lands,
testing and evaluation of geothermal resources which the Lessor determines are required for its desalinization
research programs for utilization of geothermal fluids. These programs may include shallow teraperature gradient
hole underground exploration, if they are conducted in a manner compatible with lease operations and the
production by Lessee of geothermal steam and associated geothermal resources.

Lessor reserves the right to erect, maintain, and operate any and all ficilities, pipelines, transmission lines, access
roads, and appurtenances necessary for desalinization on the Icased premises. Any desalting plants, piping, wells, or
other equipment installed by the Lessor on the leased premises shall remain the property of the Lessor; and the
Lessee shall conduct his operations in a manner compatible with the operation and maintenance of any desaiting
planis, piping, wells, or other equipment installed by the Lessor. Any brines and condensates removed by the Lessor
shall be replaced without cost to the Lessee with fluids as compatible with reservoir fluids as the brines or
condensates that the Lessor removed and where the Lessor and Lessee detormine that they are needed by the Lessee
for his operation or for reinjection into the geothermal anomalies.

The Lessor and the Lessee, if authorized by law, may enler into cooperative agreements for joint development and
production of geothermal resources from the leased premises consistent with applicable iaws and regulations. Any
geophysical, geological, geochemical, and reservoir hydraulic data collected by either the Bureau of Reclamation or
the Lessee will be made available upon request to the other party, and the data furnished to Reclamation by the
Lessee shall be considercd confidential so tong as the following conditions prevail:

a. Until the Lessee notifies Reclamation that there is mo requitement to reiain the submitted data in
confidential status or until Lessee relinquishes all interest in the leascd area from where the information was
obtained.

b. Reclamation shall not incorporate data received from the Lessee in its publications or reports during the
period that confidential data are being retained without written authorization from the Lessee.

c. Information obtained by Reclamatior, and upon request submitted to thc Lessee, shall not be used in
publications or reposts issued by Lessee without written consent of Reclamation until the data have been published
or otherwise given distribution by Reclamation.

10. Burcaun of Reclamation will review all road or bridge crossings, piping or closure of any reclamation project
feature, and review NEPA and Cuftural clearances on an individual basis.

11. The lessce shail be liable for ali damage to the property of the United States, its successors and assigns,
resulting from the exploration, devclopment, or operation of the works contemplated by this lease, and shall further
hold the United States, its successors and asgigns, and its officers, agents, and employces, harmless from all claims
of third parties for injury or damage sustained or in any way resulting from the exercise of the rights and privileges
conferred by this leasc.

12. The lessee shall be liable for all damage to crops or improvements of any entryman, nonmineral applicant,
or patentee, their successors and assigns, causcd by or resulting from the drilling or other operations of the fessee,
including reimbursement of any entryman or palentec, their successors and assigns, for all construction, operation,



and maintenance charges becoming due on any portion of their said lands damaged as a result of the drilling or other
operations of the lessee.

13. In additicn to amy ather bond required under the provisions of this lease, the lessee shell provide such bond

as the United States may at any time require for damages which may arise under the liability provisions of sections
eleven (11) and twelve (12) above.

Description of Lands
PARCEL NV-08-08-002 ALL LANDS



LEASE STIPULATIONS
BUREAYU OF RECLAMATION

The Léssee pgrees to mmintain, if required by the lessor during the period of this lease, including -any cxtension
thereof, ‘an additional bond with qualified surcties in such sum as the {essor, if it considers that the bood vequired
under Section 2(a) is insufficient, may at any time requiro:

(8) to pry for damages sustained by any reclamation homestead entryman 1o hia crops or improvements caused
by drilling or other operations of the lessee, such damages to include the reimbursement of the entryman by the
lessee, when he uses or occupies the land of any homestead entryman, for all construction and cperation and
maimtenance charges becoming due during such use or occupation upon any postion of the and so used and
oucupied;

{b) to pay any damage caused to any reclamation project or water supply thereof by the lessee's failire to
comply fully with the requirements of this lease; and

{c) to recompense any non-mineral applicant, entryman purchaser under the Act of May 16, 1930 (46 Stat, 367),
or patentee for all demages to crops or to tangible improvements caused by drilling or other prospecting operations,
where any of the lands covered by this lcase aré embraced in any nonmineral application, entry, or patent under
fights initiated prior to the date of this lease, with a reservation of the oil deposits, to the United States pursvant

to the Act of July 17, 1914 (38 Stat. 508).

As fo any fandy covered by this lease ‘within the area of any Government veclamation project, or in proximity
thereto, the lessee shall take such precautions as required by the Secretary to préveit any inhwry to the lands
susceptible to irrigation tnder such project or to the water supply thereaf; provided that drilting is prohibited on any
construcied works or right-of-way of the Buteau of Reclamation, end provided, further, that there is reserved to
the lessor, its successors and assigns, the superior and prior right at all times to construct, operate, and -maintain
dams, dikes, reservoirs, censls, wasteways, laterals, ditches, telephone and telegmaph lines, slectric transmission
lines, soadways, appurtenant irrigation structures, and reclamation works, in which construction, operation, and
‘mainicnance, the lesgor, its successors and assigns, shall have the right 1o use dny or all of the lands herein
described without meking compensation therefore, and shall not be respoasible for any damage from the presence of
water thereon or on actount of ordinary, extraordinary, unexpected, or unprecedented floods. That nothing shall be
done under this fease to increase the cost of, or intorfere in any manner with, the construction, opemtion, and
muaintenance of such works. It is agreed by the lessee that, if the construction of sny or all of said dams, dikes,
reservoirs, canpls, wasieways, laterals, ditches, telephone or telegraph lines electric transmission lines, roadways,
appurienant irrigation structures or reclamation works across, over, or upon said lands should be wmade more
expensive by reascn of the existence of the improvements and workings of the lessee thereon, said additional
expense is to be estimated by the Secretary of the Interior, whose estimate is to be final and binding upon the
parties hereto, and that within thirty {30) days after domand is made upon the lessce for payment of any such sums,
ihe lessee will make payment theteof to the United States, ur ils successors, constructing such dams, dikes,
reservoirs, canals, wasteways, Jaterals, ditches, telephone and telegraph Jines, eleckic iransmission lines, roadways,

urtenant irvigation structures, or reclamation works, across, over, or upon said lands; provided, however, that
subject to advance writton epproval by the United States the focation and course of any improverents or works and
appuriegasces miy be changed by the lesses; provided firther, that the reservations, agreements, and conditions
contained in the within lease shall be and remain applicable notwithstanding any change in the focation or course of
said improvements or works of lessce. The lessee further agrees, that the United Siates, its officers, agents, and
employees, and ils Successors and assigns shall rot be held lrable for any damage to the improvements or workings
of the lessee resulting from the canstruction, operation, and maintenance of any of the works herein above
emtmevated. Nothing in this paragraph shatl be construed o8 in any manner limiting other reservations in favor of
the Uniled States contained in this lease.

THE LESSEE FURTHER AGREES That there is reserved to the lessos, its successors and »ssigns, the prior right
fo use any of the lands herein leased, to construct, operate, and maintain dams, dikes, reservoirs, canals, wasteways,
latesals, ditches, telephone and telegraph lines, electric transmission lincs, roadways, or -appurtenant irrigation
structures, and also the right to remove coustuction materials therefrom, without any payment made by the lessor or
its successors for such right, with the agreement on the part of the lessee that if the construction of sny or all of such
-dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and télegraph lines, oleciric iranamission
lines, roadways, or appurtenant irrigation strictures across, over, or upon said lands or the removal of construction
materials thercfrom, should be made more expensive by reason of the existence of improvements or workings of the



ATTACHMENT 2
Environmental Protection Measures

VPC would implement emergency plans for:
e Injuries
s Well blowouts
e Fire
¢ Spill or discharge contingencies (for drilling mud, geothermal fluid, lubricants, fuels,
etc.)
¢ Hazardous gas control
* Drilling safety and action plans

The purpose of these plans is to provide guidance to field personnel and management in the
event of a field related emergency. The plans are intended to be comprehensive in that they
describe the nature of various hazards or problems that might be encountered and specify
appropriate preventive or anticipatory actions and equipment, as well as specific responses,
notifications and follow up procedures that are required in the event of a field emergency.
Emergencies such as accidents and injuries are covered, as are fire hazards management and risk
assessment,

VPC would comply with all special lease stipulations attached to leases NVN-085705 (Appendix
C of the EA). The project would comply with all local, state, and federal requirements. VPC
would inform all personnel, as well as well drilling, testing, and supply contractors, of policies
regarding protection and undue degradation of the environment. The Applicant Proposed
Environmental Protection Measures are intended to minimize impacts from occurring as a result
of project development and operations. Protection of the environment is also discussed in detail
in Chapter 4, Environmental Consequences.

The specific environmental protection measures listed by activity or environmental resource area
below are incorporated into the applicant’s proposed action as integral components of the
proposed project. Refer to Appendix D for written confirmation of these environmental
commitments.

Water Resources
¢ Thereserve pit would be lined to prevent seepage of testing fluids into the underlying
groundwater.

e Containment berms would be constructed around all hazardous material or potentially
hazardous material storage areas. Off-pad stormwater is directed away from the well
pads.

e BOPE would be maintained at the wellhead to allow well shutdown if an uncontrolled
flow of fluid or gas occurs.

e A cement and casing program for construction of any wells would be implemented to
prevent water quality effects on groundwater during or after well installation. Borehole
geophysics analyses (cement bond logs) would be conducted to document that wellcasing



grouting activities provide an effective seal, isolating the geothermal aquifer from
shallow alluvial aquifers.

No ground disturbance would be conducted within 650 feet of a canal or water feature on
federal leased land prior to Reclamation’s consent.

VPC would obtain necessary permits for work in waters and/or groundwater discharge
permits and would provide a Notice of Intent to NDEP prior to well pad construction.

A hydrologic evaluation program will be implemented, which will be site specific and its
intensity will be commensurate with the level of development drilling.

Wetlands/Riparian Zones

Transmission lines would span wetlands to the extent feasible.

Dips or culverts would be installed for access roads so as not to impact flows.
Construction of the transmission line would occur in the dry season

Existing two-track roads would be used to the greatest extent feasible

BMPs to prevent release of fuels or other construction materials would be implemented,
including VPC’s SWPPP and Spill Prevention, Control, and Countermeasure (SPCC)
Plan, which would be prepared and submitted to the BLM and Reclamation prior to
construction.

When permanent new access roads must cross ephemeral washes, rolling dips would be
installed. The rolling dips would be designed to accommodate flows from at least a 25-
year storm event. Culverts may be used wherever rolling dips are not feasible.

Floodplains

Roads would be constructed with culverts properly sized to convey at least a 25-year
storm event.

Existing two-track would be used as access roads to the greatest extent feasible along the
roads to minimize the amount of additional base material and construction necessary.

Vegetation

Reclamation of well pads and access roads would occur when it is determined that they
would no longer be used for exploration, utilization, or any other purposes. During
operations, interim reclamation would be conducted for the well pad areas no longer
needed for operation or maintenance. All reclamation would be performed in accordance
with the Gold Book (2007).

Reclamation would be performed in accordance with lease stipulations. Reclamation
would include re-contouring of disturbed areas to biend in with the surrounding
topography and use of appropriate methods to seed with a diverse perennial seed mix.
The seed mix used to reclaim disturbed areas would be certified weed free. The seed mix
would be developed by an experienced botanist in coordination with the BLM,
Reclamation, and/or NDOW and would be based on seed availability and quality.
Reseeding would not be undertaken in areas where soil conditions are inappropriate or
where the adjacent undisturbed land surface has little or no vegetation, as determined in
coordination with a qualified biologist. Native soil material and organic matter (topsoil)
salvaged from the site preparation operations would be reused as a topdressing on berms
and other areas requiring revegetation to the extent practical.



A qualified botanist would perform vegetation surveys in the blooming period prior to
construction of the transmission line and access roads in T20N R25E, Section 10 for
Nevada dune beardtongue (Penstemon arenarius) and Lahontan indigo bush
(Psorothamnus kingii). If any individuals of these two plants are found they would be
avoided or a replanting and restoration plan would be prepared and implemented.

Invasive and Non-native Species

The potential to increase the spread of invasive, non-native species would be minimized
through the implementation of the Noxious Weed Abatement Plan, included in Appendix
E to this EA for project construction, operation, and decommissioning.

Wildlife

Vehicles would not travel off designated access roads or out of approved right-of-ways or
easements.

Willows or roosting habitat would be avoided to the greatest extent feasible. If willows
have to be removed, the vegetation would be inspected by a qualified biologist for bats
and Nevada viceroy (Lemenitis archippus) just prior to removal. If a bat or viceroy is
found, the habitat would not be removed until the bat or butterfly has left the area.

Migratory Birds

The transmission line would be designed to minimize effects to migratory birds and
waterfow] within the FWMA, including incorporation of appropriate spacing between
lines to make it improbable that the wing span of a large migratory bird can connect two
phases.

Anti-perch spikes would be installed on the top of cross-arms.

Anti-collision devices approved by NDOW would be used on the shield wires and phase
conductors along the transmission line segments that are oriented north/northwest at the
west end of the line, within the boundaries of the FWMA.

Habitat for migratory birds would be eliminated within areas of proposed disturbance
prior to the nesting season. In the event this elimination measure is not implemented, if
ground disturbing activities do take place during the migratory bird nesting season,
migratory bird nest surveys would be conducted early in the nesting season by a qualified
biologist acceptable to BLM/Reclamation and/or NDOW. The survey would be
conducted to identify either breeding adult birds or nest sites within the specific areas to
be disturbed. If active nests are present within these areas to be disturbed, VPC would
coordinate with BLM/Reclamation and/or NDOW to develop appropriate protection
measures for these sites, which may include avoidance, construction constraints, and/or
the establishment of buffers.

To minimize impacts to migratory birds and other wildlife through habitat alteration well
pads and roads would be recontoured and reseeded following completion of construction.
Reseeding would not be undertaken in areas where soil conditions are inappropriate or
where the adjacent undisturbed land surface has little or no vegetation, as determined in
coordination with a qualified biologist.

Topsoil would be salvaged and reused whenever possible and in a timely manner.



During drilling, if the reserve pit contains oil-based contaminants (such as from runoff or
drilling muds) the pits would be fitted with exclusion devises such as netting or floating
balls, in accordance with lease stipulations.

Cultural Resources

I any construction or operations activities require disturbance beyond the existing survey
boundaries, additional surveys would be completed and any resources found would be
avoided or properly mitigated.

A thirty meter buffer would be placed around historic properties identified and an
archaeological monitor would be on site during the construction of any areas within the
30 meter buffer.

If subsurface cultural resources are found during construction, all work in the vicinity of
the resource would cease and the BLM, Reclamation, and/or NDOW environmental
personnel would be notified immediately. The appropriate measures as requested by the
BLM, Reclamation, NDOW, and/or SHPO to protect the resource would be implemented
untif it could be adequately evaluated by the permitted archaeologist, and the BLM,
Reclamation, and/or NDOW archaeologist, if necessary.

Native American Religious Concerns

If human remains are identified during construction of any of the components of the
proposed project, work within 300 feet of the discovery would be stopped and the
remains would be protected from further exposure or damage. The coroner and
Reclamation, NDOW, or SHPO (depending on land ownership) would be contacted. If
the remains are determined to be Native American, the agencies would follow the
procedures set forth in 43 CFR Part 10, Native American Graves Protection and
Repatriation Regulations. Procedures for handling the discovery of human remains would
follow Reclamation Manual Directives and Standards LND 07-01 (Inadvertent Discovery
of Human Remains on Reclamation Lands) if remains are located on Reclamation-
managed lands. If remains are found on private land, NRS 383 would be implemented
with SHPO as the lead agency.

Minerals Resources

Soils

Fill materials would be obtained from the permitted mine located east of Black Butte, in
Section 24, T20N, R26E (assigned serial number N-86320) or purchased from
commercial sources.

Any suitable topsoil will be stockpiled onsite for later use during restoration. Access
roads would follow existing routes to the extent possible. In areas where new access
roads must be constructed across slopes, erosion control measures would be installed as
necessary, in accordance with Gold Book standards (BLM 2007a).

Erosion control measures, including but not limited to silt fencing, diversion ditches,
water bars, temporary mulching and seeding, and application of gravel or rip rap, would
be installed where necessary immediately after completion of construction activities to
avoid erosion and runoff. Only certified weed-free BMPs would be used.

Additional gravel would be laid down when ground conditions are wet enough to cause
rutting or other noticeable surface deformation and severe compaction.



The NDEP Bureau of Air Pollution Control SAD permit documenting the BMPs to be
used would be implemented for the project because the surface disturbed would be
greater than 5 acres.

Vehicle travel on upaved roads would be limited to 30 mph.

Existing two-track access roads would be used along the transmission route to minimize
the amount of new surface disturbance and potential for erosion during construction of
the transmission line.

Any topsoil stockpiles will be located on previously disturbed areas, such as portions of
well pads, and will be situated so that wind and water erosion of the piles are minimized
and the reclamation potential of the soil is maintained. Other erosion control measures
may include surface seeding and moisture conditioning.

Wastes, Hazardous or Solid

Containment berms would be constructed around all hazardous material or potentially
hazardous material storage. Off-pad stormwater would be directed away from the well
pads.

An emergency response plan would be implemented that includes contingencies for
hazardous materials spills and disposals.

VPC would adhere to general geothermal lease stipulations for geothermal developers to
address the potential impacts involved with transport, use, and disposal of hazardous
materials, including the development and implementation of an emergency response plan.
VPC would comply with all local, state, and federal regulations regarding the use,
transport, storage, and disposal of hazardous materials and wastes. Wastes considered
hazardous by the State of Nevada would be transported and disposed of according to
applicable federal, state, and local regulations.

VPC would prepare and implement a hazardous material spill prevention plan to
minimize impacts to the environment from hazardous materials.

Fueling and routine maintenance of equipment and vehicles would be performed off site
or within designated areas with appropriate spill controls to minimize effects.

Drilling mud and fluid would be directed to reserve pits. At the conclusion of drilling and
testing, the liquid portions of the containment basin contents would be evaporated,
pumped back down the well, or removed and disposed of off-site in a facility authorized
to receive such wastes. The remaining contents, typically consisting of nontoxic drilling
mud and cuttings, would be tested as required by the Nevada Bureau of Water Quality
Planning (BWQP). If non-toxic and as authorized by the BWQP, these materials would
be spread and dried on the well site, mixed with soil and buried in the on-site reserve pit
in conformance with the applicable requirements of the BWQP, Reclamation, and the
BLM. Testing results and location of buried waste would be provided to Reclamation and
BLM.

A blow-out prevention plan and BOPE would be implemented.

Operation of the geothermal facilities would comply with all local, state, and federal
regulations regarding the use, transport, storage, and disposal of hazardous materials and
wastes and therefore minimize impacts to the environment.



Air Quality

L ]

The SAD Air Quality Operating Permit (AP1629-2517), obtained for the project,
stipulates that a plan for fugitive dust control must be implemented. The fugitive dust
control plan would include dust suppression processes (e.g., watering access roads and
well pads) to minimize localized increases in particulate matter concentrations.
Dust emissions from venting steamn would be reduced by injecting water into the blooie
line.
Vehicle speeds would be minimized on exposed soils to 10 to 30 miles per hour {mph) to
reduce fugitive dust generation from vehicle travel.
Diesel generators over 37 kW (50 horse power) shall be diesel-fired units that are
certified to meet the US Environmental Protection Agency’s (EPA) Tier II Emission
Standards and are equipped with an exhaust particulate filter system.
H2S emissions would be minimized through the use of properly weighted drilling mud
which is expected to keep the well from flowing during drilling. Data collection devices
would be installed and operated during all phases of drilling and testing. An H2S
abatement plan would be developed and implemented during long-term flow-testing if it
becomes apparent during drilling operations that H2S abatement is necessary to minimize
potential nuisance odors. Measures to reduce H2S, if necessary, could include but are not
limited to:

¥ Reducing the number of wells venting simultaneously, as applicable

¥" Implementing additional wellhead abatement measures, such as caustic injection

between the flash tank and the portable silencer
v" Al drill rigs would be equipped with alarms to detect unsafe levels of NCGs.



VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

3. Patua Geothermal Project Environmental Assessment, October 2010

A copy of the Patua Geothermal Project Environmental Assessment, completed October 2010,
is included in the following pages.



ENVIRONMENTAL ASSESSMENT
DOI-BLM-NV-C010-2010-0016-EA

Patua Geothermal Project
Geothermal Unit N-85168X

U.S. Department of the Interior
Bureau of Land Management
Carson City District
Stillwater Field Office
5665 Morgan Mill Road
Carson City, NV §9701
775-885-6000

U.S. Department of the Interior
Bureau of Reclamation
Mid-Pacific Region
Lahontan Basin Area Office
705 N. Plaza Street, Room 320
Carson City, NV 89701
775-882-3436

October 2010



It is the mission of the Bureau of Land Management to sustain the health,
diversity, and productivity of the public lands for the use and enjoyment of

present and future generations.
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1:
Introduction

1.1 Introduction

1.1.1 PROJECT BACKGROUND

Vulcan Power Company (VPC) has acquired the rights to all federal geothermal leases issued by
the Department of the Interior (DCI), Bureau of Land Management (BLM) for the Patua
Geothermal Unit N-85168X (Unit). The leases were acquired indirectly through agreements with
private parties and directly for lease NVN-085705, which was acquired by VPC from the BLM. In
addition, VPC has agreements with private landowners for the rights to the geothermal resources
associated with the majority of the private lands within the Unit. The lease areas are located in
Churchill and Lyon Counties, Nevada. The BLM manages the subsurface geothermal resources
underlying the federal leases in the project area and the Bureau of Reclamation, Lahontan Basin
Area Office (Reclamation) is the surface management agency. This Environmental Assessment
(EA) analyzes the proposed project pursuant to the national Reclamation/BLM Interagency
Agreement, December 1982. Reclamation does not maintain an Agency-specific migratory bird
species of conservation concern list or an agency-specific sensitive species list other than those
protected under the Endangered Species Act (1973); therefore, to be consistent with Reclamation
policy the BLM will not address migratory birds of conservation concern as per IM 2008-05 or
BLM designated sensitive species. Additionally, state species are also not addressed on federally
managed lands,

VPC prepared a Right-of-Way Plan of Development, and a geothermal Utilization and Operations
Plan for the Patua Geothermal Project. These plans were submitted to the Carson City District
Office, Stillwater Field Office (CCDO), and the Lahontan Basin Area Office (LBAQ) of Reclamation
for review in October 2009, and were revised in February 2010. VPC is proposing to design,
construct, and operate geothermal well pads and wells, geothermal fluid pipelines, a 120 kV
transmission line, a 60 megawatt (MW) net power plant, and associated access roads. VPC
anticipates that construction activities could begin late 2010 and could be completed in the first
half of 2012.

This environmental analysis is jointly prepared between BLM and Reclamation. Reclamation will
review the analysis concerning the ROW and determine whether to grant a ROW and license for
the transmission line. State Lands Commission is responsible for the ROW in consultation with
NDOW on state-managed lands. Elements of the project on state and private lands are included in
this analysis for the purpose of providing contextual information concerning the proposed project.
However, Reclamation and BLM do not have any decisions over activities occurring on private
and/or state land.

BLM oversees approval of the geothermal utilization and operations plans (geothermal facilities
on Reclamation-managed lands} in consultation with Reclamation and both agencies would
determine through this analysis the terms and conditions under which it will authorize the
geothermal facilities.

Patua Geothermal Project 1-1



1: INTRODUCTION

11.2 PROJECT LOCATION

The Patua Geothermal Project is located approximately 7 miles east of Fernley, Nevada, in Lyon
and Churchill Counties. The project site is accessible from Alternative 50 (Alt 50) to the south. The
project location is shown in Figure 1.1-1.

The proposed well pads, access roads, and pipelines would be located on lands managed by
Reclamation and on private lands. The 60 MW geothermal power generation facility would be
located on private land (Section 21, T20N, R26E, Mount Diablo Base Meridian (MDBM)) within the
Unit. The power plant would connect to a proposed transmission line located on Reclamation-
managed lands, State of Nevada-managed lands that are part of the Fernley Wildlife Management
Area (FWMA), and private lands. The transmission line would connect to a substation located on
private lands. The project area is shown in Figure 1.1-2. The geothermal leases within the Patua
Unit are shown in Figure 1.1-3.

Geothermal drilling on Reclamation lands would occur within T20N, R26E, Sections 16 and 20,
MDBM, and on private lands within Sections 29 and 19, T20N, R26E, MDBM. The transmission
line would be located within portions of the following sections: Sections 18-21, T20N, R26E, ,
MDBM, and Sections 10 and 13-15, T20, R25E, , MDBM.
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Figure 1.1-1: Patua Geothermal Project Location
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1: INTRODUCTION

1.2 Purpose and Need

The purpose of the proposed action is to develop a portion of the geothermal resources on the
geothermal leases in the southwest area of the Patua Geothermal Unit in order to produce
electricity. The need for the project is to meet the requirements of the National Energy Policy Act
of 2005, the BLM's implementation strategy titled BLM Implementation of the National Energy Policy,
and other federal policies that encourage the use of alternative and renewable energy.

The Geothermal Steam Act of 1970, amended and supplemented by the National Energy Policy
Act of 2005; the Mining and Mineral Policy Act (MMPA) of 1970; the Federal Land Policy and
Management Act (FLPMA) of 1976; and the National Materials and Mineral Policy, Research and
Development Act of 1980 direct the federal government to foster and encourage private enterprise
to develop alternative energy resources with appropriate environmental constraints.

The DOI policy, consistent with Section 2 of the MMPA and sections 102(a}(7), (8), and {12) of
FLLPMA, is to encourage the development of mineral resources, including geothermal resources,
on public lands. The Secretary of the Interior has the authority and responsibility to lease public
lands and certain other federal lands, including Reclamation-managed lands, for geothermal
development. Under the terms of the Geothermal Steam Act (and the National Energy Policy Act)
and it's implementing regulations, the BLM must respond to the plans and programs submitted by
the lessee (or unit operator) and either approve, require modification, or deny these applications.

1.3 Land Use Plan Conformance Statement

The proposed action as described is in conformance with the Carson City District Office
Consolidated Resource Management Flan, page MIN-1 “...encourages the development of federal
mineral resources and reclamation of disturbed lands.”

1.4 Relationship to Laws, Regulations, Policies, and Plans

The proposed action is consistent with federal laws and regulations; other plans, programs, and
policies of other federal agencies; and state and local government, to the extent practical within
federal law, regulation, and policy.

Specific approvals and permits would be required for constructing, operating, and maintaining the
proposed geothermal project Table 1.4-1 lists the federal, state, and local permits, policies, and
actions that may be required.
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Table 1.4-1: Potential Regulatory Permits and Approvals for the Patua Geothermal Project

Re  tory Agency

Permits or Approval

Federal

BLM, CCDO Stillwater Field Office

Geothermal Drilling Permits (GDP), and issuance of a Commercial
Use Permit and Facilities Construction Permit (for the well field on
federal land)

Reclamation

Right-of-way license for the transmission line

State

Nevada Division of State Lands

Right-of-way for the transmission line route in consultation with
Nevada Department of Wildlife (NDOW)

State Historic Preservation Office
(SHPO)

Review of cultural resources evaluation in compliance with
Section 106 of the Historic Preservation Act

State Fire Marshall

Hazardous Materials Permit; Building Construction Approval

Nevada Department of
Environmental Protection (NDEP),
Bureau of Water Poliution Control

Construction Stormwater Permit /Stormwater Pollution
Prevention Plan (SWPPP); Temporary Discharge Permit;
Geothermal Water Production Injection and Surface Disposal
Approval; Onsite Sewage Disposal System General Permit

NDEP, Bureau of Air Pollution
Control

Surface Area Disturbance Permit (SAD); Class II Air Quality
Operating Permit (if applicable); Chemical Accident Prevention
Program (CAPP)

Public Utilities Commission of
Nevada

Permit pursuant to Utilities Environmental Protection Act, Note;
permit submitted on March 9, 2010; Application Pursuant to NAC
704.8901-704.8937 for Renewable Energy System Generators

Nevada Division of Minerals
{(NDOM)

State Drilling Permit; Underground Injection Control (UIC) permit
for Class V Wells; Geothermal Area Permit

Nevada Division of Water Resources

Permit to Appropriate the Public Waters of the State of Nevada

Bureau of Health and Protective
Services, Health Division

Drinking water supplies permit; Sewage Discharge Permit;
Radiological Logging

Local Permits

Churchill County Planning Special Use Permit/Conditional Use Permit for power plant and
Department transmission line

Churchill County Building Building Permit; Septic Approval; Grading Permit

Department

City of Fernley Planning Department

Planning Design Review and Special Use Permit for transmission
line (visual simulation); Building Permit

City of Fernley Public Works
Department

Civil Plan Review; Grading Permit

Patua Geothermal Project
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2

Proposed Action
and Alternatives

2.1 Proposed Action

VPC is proposing to design, construct, and operate geothermal well pads and wells, geothermal

fluid pipelines, transmission lines, and their associated access roads. These facilities would be

connected to a new 60 MW net geothermal power generation facility, to be located on a privately
owned section of land within the Unit. The elements of the proposed action include:

s Reclamation-managed lands

Construct approximately 6 miles of access roads to support well pads,
pipeline, and transmission line construction and access

Construct four to six new well pads and drill one to five wells per pad
Construct approximately 3.7 miles of 120 kV transmission line segments

Construct approximately 1.1 to 2.2 miles of geothermal fluid pipelines

= State of Nevada-managed lands

Construct approximately 2.2 miles of new access roads

Construct approximately 2.2 miles of 120 kV transmission line segments

= Private land

The project area is shown in Figure 1.1-2. The total area of disturbance for the project would not

Construct 6.75 miles of access roads

Construct one to three new well pads and drill one to five wells per pad
Drill additional wells on six existing pads

Construct a 60 MW net power plant

Construct approximately 0.5 miles of 120 kV transmission line segment

Construct up to approximately 6.75 miles of geothermal fluid pipelines

exceed approximately 137 acres. Table 2.1-1 and 2.1-2 lists the estimated total disturbance areas by
component and land management/ownership.

Upon completion of the analysis and decision, VPC would begin development of the proposed
project components. Development would begin with well field development, including access
roads, well pads, and wells. The second stage of development would include construction of the
power plant, associated piping, and transmission interconnection system. Once construction is

finalized, utilization and power generation would begin.

Patua Geothermal Project



2: PROPOSED ACTION AND ALTERNATIVES

Table 2.1-1: Disturbance Area Acreages by Land Management/Cwnership for the Access Road.

Well Pads, Pipeline, and Power Plant

Land Access | Well | Pipeline Power Plant ‘Temporary Total Not
Management | Roads | Pads | Alignment | and Generation | Disturbance for Calculated | Expected
Substation Staging/Laydown to Exceed

Reclamation 5 18 1 acre 0 acres 0 acres 24 acres 30 acres

-Managed acres | acres

Lands

Private 13 9 5 acres 22 acres 18 acres 67 acres 80 acres

Lands acres | acres

Total 18 27 6 acres 22 acres 18 acres 91 acres 110 acres
acres | acres

Table 2.1-2: Estimated Temparary and Permanent Disturbance for the Transmission Line

Land Management Permanent Disturbance Temporary Total Not Expected
Disturbance? Calculated to Exceed
Reclamation- 1.75-2 acres for Access 0.8 acres 2.58-2.83 acres | 3.5 acres
Managed Lands — Roads
Geothermal Leases | (03 acres for Line Support
Structures
Reclamation- 5-5.33 acres for access 2.5 acres for 7.56-7.9 acres 10 acres
Managed Lands - roads conductor stringing
FWMA 0.06-0.07 acres for line and sagging sites
support structures
State of Nevada 3.5-4 acres for access roads | 1.5 acres for 5.03-5.55 acres | 7.5 acres
Lands 0.03-0.05 acres for line stringing and
support structures sagging sites
Private Lands 1.25-1.5 acres for access 1 acres for stringing | 4.27-4.52 acres | 6 acres
roads and sagging sites
0.02 acres for line support | 2 acres for staging
structures area
Total 12-13 acres 8 acres ~20-21 acres 27 acres

1 The transmission line ROW would be an average of 75 feet wide over the entire transmission line route. Work could
occur anywhere within this corridor, including off road access, lying down of poles, etc. The temporary disturbance
calculation estimates only those areas within the corridor where vegetation and habitat would be removed;
however, a larger area would be utilized.
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2: PROPQSED ACTION AND ALTERNATIVES

2.1.1 DEVELOPMENT
Well Field Development

Access Roads

Description. The federal geothermal leases obtained by VPC include the right to construct and use
roads and other facilities necessary or reasonably convenient to the development of the
geothermal resource. Existing access roads would be used to the greatest extent feasible.

The project area would be accessed from Alt 50 onto California Road and then into a network of
existing unpaved, unnamed roads. New access roads would need to be constructed from the
existing roads to the well pad sites. Approximately six to eight access road spurs would need to be
constructed on Reclamation-managed lands as part of the well field development. Additional
access roads would also be constructed on the private lands. The construction corridor for the
geothermal fluid supply and injection pipelines would be wide enough to accommodate vehicles
for pipeline inspection and maintenance. All roads would be constructed within the existing
project area as shown in Figure 1.1-2.

Design of new roads on Reclamation-managed lands would follow the guidelines for roads and
access ways as specified in The Gold Book (BLM 2007 and USFS 2007).

Construction. New access roads within the well field would be constructed to approximately 15
feet wide by clearing brush and grading the surface to construct a roadway; gravel may be added
where required. Existing unpaved roads would require improvement and application of a gravel
base to support drill rig traffic during periods of rainfall or snow. Access roads are shown in
Figure 2.1-1. All access roads will require typical improvements and maintenance to facilitate
construction and operations traffic. Any suitable topsoil would be stockpiled in a designated,
previously disturbed area and covered to prevent loss. In the event fill material is required,
suitable material would be obtained from a permitted gravel operation (N-86320) and/or off-site
commercial sources. Typically, grades would not exceed 8 percent. Where greater gradients, up to
16 percent are deemed necessary, prior approval from the surface management agency
(Reclamation) would be obtained. Access roads would typically be constructed with not less than
a 2 percent crown. Turnouts would be located at approximately 1,000 foot intervals or they would
be intervisible {(within sight of each other), whichever is the lesser.

Road drainage would be facilitated on an as needed basis by the incorporation of drainage dips,
in-sloping or out-sloping, crowning, utilization of natural topography, ditches, and/or culverts. If
during construction, it is determined that culverts or drainage crossings are required, they would
be designed for a minimum 25-year storm frequency.

All vehicle traffic associated with the project would be restricted to the designated access roads.
Speed limits of 10 to 30 mph would be observed on all unpaved roads in the project area in order
to minimize generation of airborne dust. In order to minimize the effects of wind erosion, access
roads and other disturbed areas would be watered on an as needed basis.

Patua Geothermal Project 23
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2: PROPOSED ACTION AND ALTERNATIVES

Well Pads

Description. VPC is proposing to construct four to six new well pads on Reclamation-managed
lands (on BLM leases within the Unit), one to three new well pads on private land, and utilize the
existing six well pads on private land. The township and range, section number, and Universal
Transverse Mercator (UTM) coordinates for each well pad and road area are given in Table 2.1-3.
New well pads on Reclamation-managed lands are all within the Unit on lease NVN-085705, in
portions of Sections 16 and 20, and on private lands within the Unit in Sections 19 and 29.

New well pads would be approximately 350 feet by 350 feet in size, including 200 feet by 60 feet
for a reserve pit. The reserve pits are used for the containment and temporary storage of drill

Table 2.1-3: Well Pad Locaticns

Kettleman Township/Range | Section Number UTM Coordinates (NAD 83)
Number E(X) N

Proposed Well Pads on Public (Reclamation managed) Lands*

26-16 20N/26E 16 NW SW 321626 4384909
12-20 20N/26E 20 NW NW 319805 4384285
82-20 20N/26E 20NENE 321148 4384269
65-20 20N/26E 20 NW SE 320756 4383616
28-20 20N/26E 20 SW SW 320029 4382981
78-20 20N/26E 20 SESE 320984 4382958

Proposed Well Pads on Private Lands

81-29 20N/26E 29 NE NE 321078 4382779
62-19 20N/26E 19 NW NE 319215 4384273
21-29 20N/26E 29 NW NW 319961 4382760

Existing Well Pads on Private Lands

21-19 20N/26E 19 NE NW 318572 4384413
77-19 20N/26E 19 NESE 319385 4383353
37-17 20N/26E 17 SE SW 320161 4384856
23-17 20N/26E 17 SW NW 319954 4385546
44-21 20N/26E 21 SENW 321973 4383844
68-21 20N/26E 21 SWSE 322375 4383033

Either well pads 28-20 and 78-20, and their associated pipelines, or, 21-29 and 81-29, and their associated pipelines
would be built.
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2: PROPOSED ACTION AND ALTERNATIVES

cuttings, waste drilling mud, and storm water runoff from the constructed pad. No hazardous
materials would be placed into the reserve pits. Geothermal fluid produced from the well during
flow testing would also drain to the reserve pit. The reserve pit waste would be sampled for
hazardous contaminants before disposal because geothermal fluid can sometimes contain
naturally occurring heavy metals. Well pad facilities and equipment needed for the development
phase include a drill rig and ancillary equipment, such as generators, support trailers, and well
testing equipment. The layout of a typical well pad is shown in Figure 2.1-2.

Construction. Site preparation for the geothermal well pads consists of standard grading practices,
including clearing and grubbing the native ground surface, as needed, and then constructing a
nearly level well pad. The pad would have a minor slope downward to the excavated reserve pit
in order to direct surface water. Each well pad is covered with compacted gravel to protect the pad
surface from erosion and to provide a sufficient base for vehicular traffic and drill rig foundation.
Any suitable topsoil would be stockpiled on site for later use during restoration. If additional base
rock or other earth materials are needed for road or well pad construction or maintenance, they
would be obtained locally from one of the following:

= The gravel operation within the Unit located east of Black Butte, in Section 24, T20N,
R26E, MDBM, permitted separately under the jurisdiction of the Winnemucca District of
the BLM, and through a Special Use Permit from Churchill County.

" The gravel operation is shown in Figure 1.1-3.

®* Local commercial sources.

The estimated acreage and not to exceed of disturbance for construction of the well pads is shown
in Table 2.1-1.

Production and Injection Wells

Description. The project would require drilling of several production and injection wells.
Production wells would only be drilled on well pads, as previously described. VPC has identified
tentative well pad locations, as shown in Figure 1.1-2, although well pads may be adjusted or
realigned within the overall project area. Between one and five wells are expected per pad.

Based on the anticipated geothermal resource temperature of approximately 325 °F, it is estimated
that approximately 41,500 gallons per minute (gpm) of geothermal fluid production would be
required to support 60 MW net of electricity generation. Based on an expected individual
production well flow rate of approximately 2,000 gpm and allowing for back-up wells, up to 23
individual production wells could be required to support 60 MW net of electricity generation.

Each production well would be outfitted with a well pump (line shaft or electric submersible) and
its necessary electrical and control systems. The well flow rates, pressures, and temperatures
would be continuously monitored in the power plant control room. The operators would be able
to shut-in a well and shut-down each pump in the event of problems. The specific size and
configuration of the well pump support facilities would vary depending upon the specific well
pump type and manufacturer selected. Assuming a line shaft type pump, the production well
pads would require a step-down transformer (12 kilovolts (kV) to 4,160 volis (V)); a power
distribution center, which houses the motor control equipment; and a utilities system enclosure,
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Figure 2.1-2: Layout of a Typical Well Pad
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which houses other auxiliary systems. A building, approximately 400 square feet in size, would be
required to house the equipment at each well pad. The building would contain all electrical,
instrumentation, and confrol equipment required to power and monitor the production well
pump. The building would contain the production well pump and auxiliary equipment skids (i.e.,
lubrication, cooling water, etc.) that are required to support the production well pump. Required
electric power will be delivered to the well pad via cables typically installed in steel conduit or
cable trays constructed on the pipe supports adjacent to the pipeline; in some locations they will be
direct buried along the pipeline route.

Geothermal fluid injection wells are a necessary component to the efficient and sustainable
utilization of the geothermal resource. Injection wells are strategically placed in order to provide
resource recharge, support reservoir pressure, and to ensure that injected geothermal fluids are
not directly reproduced. Although unlikely, injection wells may be located on the same well pad
as production wells; however, their depths would be significantly different from those of the
production wells. A typical injection well pad has a sump and one to three injection wells. Each
injection wellhead assembly consists of a set of shut in valves and monitoring instrumentation; the
entire assembly can be on the order of 10 to 12 feet high.

The number and location of injection wells is a function of various resource variables that are not
known at this time; therefore the number and location of injection wells cannot yet be reasonably
estimated. The proposed maximum of 15 well pads, with four to six well pads on Reclamation-
managed lands and the remaining on private lands (six of which are existing), would be sufficient
to accommodate all production and injection wells.

Drilling. The geothermal drilling and testing operations would be conducted in accordance with
federal, state, and local requirements. Prior to beginning drilling, a Geothermal Drilling Permit
application (GDP) would be submitted to the BLM for each well in addition to the appropriate
permits required by NDOM and NDEP. GDPs would be submitted for each well and would
contain specific information regarding hole size, casing requirements, wellhead design, drilling
fluids, cementing, directional drilling, blowout prevention equipment (BOPE), and testing. After
permitting requirements have been satisfied, VPC would give at least 24 hours notification to the
appropriate contacts at BLM and NDOM prior to spudding, setting casing, drill stem testing, or
well testing operations.

The production wells are each designated to reach total depths of 7,000 to 10,000 feet. A typical
10,000 foot deep hole drilled by a standard rotary drill rig requires approximately 65 days to
complete; drilling on a 24 hours per day 7 days per week basis. Drill crews would work in two
shifts per day, consisting of 5 people per shift.

During drilling, the top of the drill rig mast could be as much as 178 feet above the ground surface,
and the rig floor could be 20 to 30 feet above the ground surface. Figure 2.1-3 shows an example
drill rig.
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Figure 2.1-3: Typical Preduction Well Drill Rig

SOURCE: Vulcan Power Company 2010

All wells would be cased to a depth below the lowest groundwater aquifer to prevent
commingling of fluids. A data collection system would be implemented during drilling to gather
information about the hydrologic aquifers encountered during drilling, in accordance with lease
stipulations.

Compressed air may be added to the drilling mud, or used instead of drilling mud, to reduce the
weight of the drilling fluids in the hole and assist in carrying the cuttings to the surface. The air,
any drilling mud, rock cuttings, and any reservoir fluids brought to the surface would be diverted
through the separator/rock muffler to separate and discharge the air and water vapor to the air
and the drilling mud and cuttings to the reserve pit.

Each production well may need to be worked over or redrilled if mechanical or other problems
that prevent proper completion of the well in the targeted geothermal reservoir are encountered
while drilling or setting casing or if the well does not exhibit the anticipated permeability,
productivity, or injectivity. Well redrilling may consist of reentering and redrilling the existing
well bore, reentering the existing well bore and drilling and casing a new well bore, or moving the
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rig over a few feet on the same well pad and drilling a new well bore through a new conductor
casing. Well workovers or redrilling may take place during production and utilization.

In order to maintain maximum sump capacities for future drilling and testing operations, VPC
may choose to separate the drill cuttings from the drill mud prior to their disposal in the sump.
These cuttings can then be used, at the discretion of the surface manager (Reclamation), as fill
material for projects, such as road repair and pad construction. Cuttings from test wells would be
tested by a certified lab for hazardous wastes. Using the federally mandated Toxicity
Characteristics and Leaching Profile testing methods, each sample would be tested for heavy
metals, volatile, and semi-volatile organic properties.

Well and Reservoir Testing. VPC plans to conduct two types of well tests on completed wells: rig
tests and long-term stratum/reservoir tests. A rig test involves flowing the geothermal well for
several hours with the drilling rig still in place to identify the temperature and pressure and
determine that the wellhead pressure has stabilized, and that no additional drilling is needed.
During a rig test, the well flows from the blooie line (the line from the wellhead) to a vertical
atmospheric separator (also called a silencer or a muffler). After the rig test, the well is shut in, and
the rig and blowout prevention equipment (BOPE) are removed from the well.

Long-term flow tests, lasting from 15 to 90 days, are conducted after the drilling rig has been
moved off the well site and testing equipment has been set up adjacent to the wellhead. Long-term
tests provide the data needed to determine the performance characteristics of a well and the
hydraulic parameters of the stratum/strata where the geothermal reservoir is located. The
pumping tests would also provide additional information on the chemistry of the geothermal
reservoir and non-condensable gases (NCGs). The test equipment at Patua would be either a
closed separator discharging to a stack pipe or an atmospheric separator. In both configurations,
the separator receives two-phase flow through the blooie line and separates the steam from the
water. The steam is vented to the atmosphere from the top of the separator, and the water is
discharged to the sump after flowing through a weir. The closed separator operates at above
atmospheric pressure and measures the flow of steam and water in the lines to the discharge
points. In the second configuration, a James Tube is set up across the orifice in the blooie line
measures the two-phase steam and water flow upstream of the separator. For both configurations,
sample taps on the blooie line are used to collect water and steam samples.

VPC would discharge geothermal fluid from long-term pumping tests to the reserve pit at the well
pad being drilled or convey the fluid to other well pads approved for this purpose. The reserve
pits would be lined with local clay materials to impede infiltration of fluids to groundwater. VPC
would inject the remaining fluids in accordance with the UIC permits and NDOM requirements.

Shut-In and Well Maintenance. Upon completion of well testing the well test equipment would
be dismantled and either stored on the pad until needed at the next well, or it would be removed
from the site. A pressure gage would be placed on one of the wing values for occasional pressure
checks. Wellheads would be maintained on a regular basis.

Well Abandonment and Pad Reclamation. Final site reclamation would be conducted on the well
pads and access roads when it is determined that the well pads would no longer be used for
exploration, utilization, or any other purposes. During operations, interim reclamation would be
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conducted for the well pad areas no longer needed for operation or maintenance. The actual areas
of the well pads that would undergo interim reclamation would be determined on a case-by-case
basis and would be a function of the number of well heads and the configuration of pipelines and
other required well facilities on each individual pad. All reclamation would be conducted in
general accordance with the Gold Book (2007).

Native soil material and organic matter (topscil) salvaged from site preparation operations would
be reused as a top-dressing on berms and other areas requiring revegetation to the extent practical.
Any topsoil stockpiles would be located on previously disturbed areas, such as portions of well
pads, and would be situated so that wind and water erosion of the piles are minimized and the
reclamation potential of the soil is maintained. Other erosion control measures may include
surface seeding and moisture conditioning. Native topsoil generally contains native seeds and
microorganisms essential for nutrient cycling and when reused should blend well with the
adjacent undisturbed landscape. Any seed mix to be used for reclamation purposes would be
developed by an experienced botanist in coordination with the BLM and Reclamation and would
ultimately be based on seed availability and quality. Reseeding would not be undertaken in areas
where soil conditions are inappropriate, or where the adjacent undisturbed land surface has little
or no vegetation, as determined in coordination with a qualified biologist.

If any well or wells are determined to not have commercial potential, they may continue to be
used for data collection or may be abandoned in conformance with the well abandonment
requirements of the BLM and NDOM. Abandonment typically involves plugging the well bore
with cement sufficient to ensure that fluids would not move across into different aquifers.

Construction of the well pad facilities would require 5 to 6 months from groundbreaking to
substantial completion of the well pumps. Pump testing and commissioning would be performed
after the geothermal fluid pipelines are finished. Final completion may follow substantial
completion by 2 to 4 weeks. Construction of the well pad facilities would require approximately
six workers over a period of 6 to 7 months.

Source and Consumption Rate of Water During Development

The amount of water required for drilling purposes would vary depending on many factors (hole
diameter, hole depth, hole duration, mud requirements, etc.). Up to 20,000 gallons per day of
water is required for production and injection well drilling. Water requirements for well pad,
access road, pipeline, and power plant construction, and dust control would average substantially
less. One portable water tank holding a total of at least 10,000 gallons would be maintained in the
project area during construction. Additional water trucks would also be used to transport water to
the site and would be used to water roads.

Water for drilling and construction could be obtained from one or a combination of the following
sources:

*  On-site water wells: Applications could be submitted to the NDWR for approval to drill
one or more water wells for dust control and soil compaction purposes during
construction of the proposed geothermal well pads and access roads.

= Water purchased from private parties: Numerous private parties have been identified in
the area that have water available for sale on existing entitlements.
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If obtained from on-site sources, water wells would be temporary, drilled by a licensed water well
driller, and plugged and abandoned in accordance with NAC 534.420. Water wells would be
drilled on the geothermal well pad in Reclamation sections so that that there would be no
additional ground disturbance, and within previously studied areas in the private sections. Dust
control would be performed on an as needed basis during construction and maintenance
operations to adequately suppress dust. More water would be required during hot and dry
summer months than cold and wet winter months.

Generation System Development

Collection and Injection System Piping

Description. The collection and injection system piping would be located on both Reclamation-
managed lands and private lands. An estimated 1.1 miles of pipeline would be installed on
Reclamation-managed lands and approximately 6.75 miles would be constructed on private lands.

The geothermal fluid pipelines transport the hot geothermal fluids from the production wells to
the power plant and transport the cooler geothermal fluids from the power plant to the injection
wells. The pipeline corridors are typically 5 to 6 feet wide with an adjacent access road having a
width of approximately 14 to 15 feet, for a total corridor width of approximately 20 feet. The well
field piping would consist of nominal 12- to 24-inch-diameter, seamless, welded steel pipe. The
piping would have 2 to 3 inches of insulation with a protective aluminum sheath to minimize
thermal losses and for personnel protection. The color of the outer layer would be selected to
blend with the surrounding area. The pipeline would be placed above ground, except for sections
along road crossings, where the pipeline would be installed underground.

The production and injection well pipelines would be designed to take into consideration, to the
greatest extent possible, the natural contour of the topography, the pipeline routing, and the
design of the pipe supports, to minimize the required number of expansion loops that would be
utilized to keep the pipe stresses (induced statically, dynamically, and thermally) below the levels
required by the ASME code book. When it becomes necessary, each expansion loop would be
designed to accommodate its unique set of criteria, but an example of a horizontal expansion loop
is shown in Figure 2.1-4. Although the figure depicts a typical expansion loop to be approximately
30 feet by 30 feet, expansion loops could be as large as 50 feet by 50 feet. The pipeline would be
designed to minimize the number of thermal expansion loops, thereby requiring less piping and
disturbing less area.

The pipelines would be above ground with supports placed at approximately 30 feet on center;
however, certain sections of the pipeline could be buried underground in order to cross under
roadways. Support foundations would consist of pre-fabricated concrete spread footings, founded
as recommended by the project geotechnical engineer during construction.
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Figure 2.1-4; Typical Horizontal Expansion Loap
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The geothermal fluid pipelines would be designed to minimize failures. Special design
consideration would be given to the strategic placement of thermal expansion loops and anchor
supports, sufficient corrosion allowances and the installation of safety control systems.

The location of the geothermal pipeline corridor locations were chosen to accommodate the
proposed geothermal well locations, which were chosen based on geologic and engineering
analyses of subsurface data.

Construction. Pipeline construction requires little to no grading beneath the pipeline alignment.
Actual disturbed areas beneath the pipeline consist only of the areas where pipe supports and
their foundations would be located, except where the pipelines cross a road. Where pipelines cross
roads, the pipe sections would be outfitted with a pipe sleeve and buried in an excavated trench.
Pipe support foundations would be excavated approximately every 30 feet along the pipeline
alignment and would comply with the recommendations of the project geotechnical engineer.
Foundation excavations can be accomplished with very little surface disturbance along the route.
Grading of the pipeline access roads, as necessary, may be required in certain areas for ease of
maintenance during operations.

During construction, pipe sections would be delivered and placed along the pipeline corridor until
they are ready to be lifted into place. A small crane would be used to lift the pipe sections onto the
pipe supports and pipe jacks so they can be welded into place. A fire plan would be prepared and
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approved by Reclamation prior to construction of the pipeline. Electric power and instrumentation
cables would either be installed in steel conduit or cable trays constructed on the pipe supports,
adjacent to the pipeline, or would be buried along the pipeline route. The estimated total acreage
of disturbance for construction of the collection and injection system piping is shown in

Table 2.1-1.

Construction of the geothermal piping system would occur simultaneously with construction on
the well pad facilities. An estimated 9 to 10 months is required to construct the facilities in the
pipeline corridor. Construction of the pipelines and the associated access roads requires
approximately 30 workers over a period of approximately 11 to 12 months.

Power Plant and Generation Substation

Description. The proposed power plant and generation substation would be located entirely on
privately owned land within the Patua Geothermal Unit (Section 21, T20N, R26E, MDBM). The
plant and substation would be sited to minimize environmental effects and to provide a suitable
location amid the well field. The power plant and power plant substation would require an area of
about 800 feet by 1,200 feet total (22 acres).

The facility would produce 60 MW (net) of electricity. The power plant would be engineered and
constructed in accordance with applicable industry standards. The project would utilize project
proven and commercially available geothermal technologies and equipment. The plant systems
and equipment would be designed and selected for a comunercial life of 30 years. An annual
capacity factor of about 90% or greater is expected and is a reasonable estimate, based on existing
operations of binary geothermal power plants.

VPC proposes to construct the power plant utilizing a binary power plant design. Heat is extracted
from the geothermal fluid in heat exchangers and transferred to a hydrocarbon working fluid
(typically pentane). The heated hydrocarbon working fluid is expanded through a turbo-expander
generator system, converting the mechanrical energy produced to electrical energy. Hydrocarbon
working fluid vapor from the turbine exhaust would be condensed in either air cooled or water
cooled condensers. The condensed hydrocarbon working fluid is then pumped to start the closed-
system binary cycle again. The only anticipated emissions from the hydrocarbon working fluid
cycle are minor emissions from the NCGs it vents. A schematic of a typical binary system is shown
in Figure 2.1-5.

If a water cooled system is used, a constant source of water would be required during operation of
the power plant. Generally speaking, during water cooled operations, water from the cooling
tower is pumped to the condenser where it is used to condense the working fluid vapor from the

! Figure shows a water-cooled system. In an air-cooled system is used, there would be no water input to the cooling
system.
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Figure 2.1-5: Schematic Drawing of Binary Geothermal Power Plant Power Generation
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turbine exhaust. After passing through the condenser, a portion of the cooling water, known as
“blowdown”, is injected to the reservoir in order to maintain optimal levels of dissolved solids in
the circulating cooling water flow. The remainder of the cooling water will return to the cooling
tower where some of it will be evaporated. Blowdown and evaporation represent losses to the
total circulating cooling water flow that must be supplemented during operation by a continuous
supply of “make-up” water, equal to the sum of blowdown and evaporation. Approximately 4,500
gpm of water would be necessary for cooling if a water cooled power plant is used. The potential
sources of water include:

s On-site wells

» Spent geothermal fluid or geothermal fluid from cooler portions of the reservoir

A permit from the NDWR would be required for use of water from on-site wells or spent
geothermal fluid for cooling.

An air-cooled system on a binary power plant would have no make-up water requirement. A
small amount of potable and domestic water would be required for the power plant office
facilities, maintenance activities, and fire protection, and would likely be provided by an on-site
well or would be purchased.

The fire protection system would consist of a 300,000-gallon water storage tank, two 100% diesel
pumps, a water distribution piping system, control panel, automatic valves, instrumentation, and
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hydrants. In addition, handheld fire extinguishers would be located in key areas throughout the
plant.

For a binary plant, infrared flame detection sensors would be strategically located adjacent to
major equipment and hydrocarbon storage tanks. When a flame is detected, a signal is transmitted
to the fire protection control panel, which opens a valve, and the zone where the flame was
detected is deluged until the valve is manually shut off. In the outdoor area, the fire water system
would be tied into the leak detection and annunciator systems. A separate waterless fire
suppression system would be installed in the control building. This product will not damage MCC
and electrical equipment, yet is safe to use in the control room where personnel would be located.

The power plant would also include ancillary buildings such as an electrical room, operations
office, rest room, lunch room, etc. All buildings would be painted to blend in with the
surroundings. Site drainage, including the plant finish grade, ditches, swales, and other drainage
features would be designed to meet local weather conditions and the mean average rainfall. The
drainage would be designed to ensure that there would be no storm water runoff that would affect
nearby surface waters (i.e., wetlands or canals). The design would also incorporate containment
for oil-filled equipment where required. This would allow runoff from the oil-filled equipment to
be inspected to avoid contaminated discharge to a pond or local drainage. Appropriate oil
separation and disposal measures would be taken as required prior to release of runoff to the
surface drainage. Parking at the power plant site would be provided once the site is cleared and
the fence is erected around the site.

The areas disturbed for construction that are no longer needed for operation would be reseeded
with native grasses and forbs. Reseeding would not be undertaken in areas where soil conditions
are inappropriate or where the adjacent undisturbed land surface has little or no vegetation, as
determined in coordination with a qualified biologist.

The stockpiled top soils would also be spread on the area to aid in revegetation.

Construction, Grading of the plant site would proceed after the plant layout has been finalized.
The proposed area for location of the power plant has been surveyed for cultural and biological
resources and all resources would be avoided. Prior to grading of the site, clearing and grubbing
would take place. Topsoil would be stockpiled to aid in revegetation.

The power plant would be built to balance cuts and fills to the extent feasible. Excess excavated
material not required as fill would be disposed of or stockpiled. All equipment and building
foundations would bear on native soil or structural fill. Compaction of the soils would be in
accordance with the recommendations in the geotechnical report and the detailed civil design. All
disturbed lands not required for plant operations would be revegetated upon completion of
construction. All buildings, insulation jacketing, and visible structures would be painted to blend
in with the surroundings (usually “Desert Tan” or another, similar low-contrast color) in order to
minimize the visual impacts in the area.

Grading design would be based on local topography as shown on topographic maps. Gravel
where needed would be obtained from the existing permitted mining operation (BLM serial
number N-86320) or commercial sources. All equipment would be brought to the project site on
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trucks. The power plant construction site would be accessed from Alt 50 directly onto the access
roads around the site.

Distribution System Development

Transmission Line

Description

Transmission Line and Power Poles. Approximately 6.4 mile of 120 kV transmission line would be
constructed between the geothermal power generation facility and an independently proposed
substation located in T20N, R25E, Section 9. The transmission line would be located on

Reclamation-managed lands, NDOW managed lands, and private land as shown in Figure 1.1-2
and described in Table 2.1-4.

Table 2.1-4: Transmissian Line Segments by Land Management/Ownership

Reclamation-managed lands | An approximately 1-mile-long segment running approximately northwest
within the lease area through the northern half of Section 20, T20N, R26E, MDBM.

Note: Because there are on- and off-lease components of the transmission
line, VPC has agreed to have the on- and off-lease portions under one
ROW license, approved by Reclamation.

Reclamation-managed lands | An approximately 0.7-mile-long segment running approximately parallel
within the Fernley Wildlife | to the railroad ROW west through the southwest quarter of Section 18,
Management Area T20N, R26E, MDBM.

An approximately 1-mile-long segment running approximately parallel to
the railroad ROW west through the south half of Section 14, T20N, R25E,
C.

An approximately 1-mile-long segment running north through the west
quarter of Section 10, T20N, R25E, MDBM.,

State of Nevada (NDOW) An approximately 0.85-mile-long segment running approximately parallel
managed lands within the to the railroad ROW west through the south half of Section 13, T20N,
Fernley Wildlife R25E, MDBM

Management Area

An approximately 1.3-mile-long segment running approximately parallel
to the railroad ROW west, then approximately parallel to the PDCI
transmission line ROW northwest, through the center and northwest
quarter, respectively, of Section 15, T20N, R25E, MDBM

Private land An approximately 0.3-mile-long segment running approximately
northwest through the northeast quarter of Section 19, T20N, R26E,
MDBM

An approximately 0.2-mile-long segment running approximately
northwest, from the power plant site, through the south half of the
northwest quarter of Section 21, T20N, R26E MDBM.
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The project would require 300 amps per phase for a typical output of 60 MW transmitted at 120
kV. The line conductor would likely be 556 kcmil 26/7 aluminum conductor steel reinforced
(ACSR) or 795 kemil 26/7 ACSR. This selection is common for this voltage level and limits energy
losses and voltage drop to less than 1 percent under maximum load. The transmission line is
considered a critical line without which the project energy sales would not be possible. Therefore,
the line would be designed and constructed using National Electrical Safety Code (NESC) Grade B
load factors and strength reduction factors (SRF).

The transmission line must meet NESC Rule 232 and Reclamation requirements for clearances to
ground. NESC 120kV required ground clearance is approximately 20.5 feet, to which a margin for
design and construction variances is usually added for a design clearance of an estimated 24 feet.
Reclamation requires a minimum of 40 feet clearance over pipeline and canal ROWs for 120 kV
lines; in accordance with Reclamation’s request one segment of the transmission line, located in
Section 15, T20N, R25E, was heightened to achieve a 40 foot ground clearance above the Fernley
East Wastewater Treatment Facility (FEWWTTF) discharge into the Fernley Wildlife Management
Area (FWMA). The line would be designed for providing the design clearance at a maximum
operating temperature of 212°F, a typical temperature for ACSR conductor. The line would have
additional capacity for potential future generation growth.

Two shield wires would be used for lightning protection. One of these shield wires would be a
steel wire (3/8-inch EHS or similar) and the other may be a steel wire or optical ground wire,
containing optical fibers for project use only (e.g., supervisory control and data acquisition
(SCADA), protective relaying, controls and communications with NV Energy).

The line supports would typically be H-frame (HF) structures with two wood poles, set about 14-
feet apart in cross country sections. For a span of 800 feet, common for such construction, two 60-
90-foot Class 1 Douglas fir poles would be sufficient for clearance and strength. The poles would
be embedded an estimated 10 feet into the soil and the above-grade height would be
approximately 50-80 feet. Special situations like crossing over hills, crossing roadways, and
spanning topographic depressions would require a range of structure heights to achieve necessary
clearances. The structure would use single polymer suspension insulators to support the 120kV
conductors. Its cross arm would be wood and approximately 32 feet wide. Top bracing above the
cross arm may be used for additional support of the arm on long spans.

At angles in excess of about 5 to 10 degrees in the alignment (known as points of intersection),
guyed 3-wood pole structures would be used. Additional easements would be required for these
segments for driving anchors and guy installation. Points of intersection can also be self-
supporting, self-weathering steel structures mounted on concrete pier foundations in a similar 3-
pole arrangement or as a single pole with stacked conductor positions. The pier foundation
dimensions would be determined from physical loads at the structure base and geotechnical soil
investigations. The piers might be 5-8 feet in diameter and 15-30 feet deep for the 3-pole option.
Piers might be 6-7 feet in diameter and 20-35 feet deep for the single pole option. Typical pole
designs are shown in Appendix A.

ROW for the proposed 120kV line using HF construction would typically be 75 feet wide, with the
line structures centered in the ROW. Determination of a ROW width depends on the nature of the
land adjacent to the ROW, structure width, conductor blowout conditions, insulator articulation,
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and structure deflection. Although the minimum ROW width is approximately 75 feet, additional
ROW area is required to accommodate guying where the alignment changes significantly in
orientation.

Raptor and Waterfowl Protection Measures. Much of the proposed alignment traverses the
southern extent of the Fernley Wildlife Management Area, where waterfow! and raptors are
common. The structures would be designed with sufficient phase spacing to make it improbable
that the wing span of the typical raptor or waterfowl can contact two phases, thus avoiding
electrocution. Figure 2.1-6 shows the spacing as recommended by NDOW. No special framing is
necessary on the HF structures since they are inherently safe for raptors, which would most likely
perch on the tops of the poles, high above the 120kV phases.

If top arm bracing is not used another perching cross arm would be mounted or the insulator
strings would be lengthened so that raptors cannot contact phase conductors upon taking off.
Anti-nesting and perch spikes approved by NDOW would be installed on the tops of cross arms.

Figure 2.1-6: NDOW Recommended Phase Spacing
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The flat, horizontal configuration of wires in HF construction also presents a smaller transverse
profile (two wire levels) to flying birds than single pole construction (four wire levels). Anti-
collision devices, developed in coordination with NDOW and the project’s consulting wildlife
biologist would be used on the shield wires and phase conductors on specific transmission line
segments that are located at the west end of the line, within the boundaries of the FWMA. The
specifications for the avian protection devices are provided in Appendix B.

Construction. The 6.4 mile transmission interconnection line connection to the proposed
substation would be constructed by VPC contractors. The line would be constructed using trucks,
wire line pullers, and cranes. The construction corridor would be approximately 75 feet wide.

A single two acre staging and construction management area would be sited adjacent to the ROW
on private land. There would be three or four portable trailer office and locked storage containers
for expensive and theft prone transmission line materials, such as copper grounding or aluminum
hardware. The staging area on private land would avoid all cultural resources and wetland and
riparian habitat. Construction activities would include minor clearing, access road improvement
or construction, pole setting, framing of structures, pulling in new conductor, sagging the wires to
specification, clipping in the wires at each attachment, punch list remediation, clean up, and
project energization. An estimated ten conductor stringing and sagging sites would be required
along the approximately 6.4-mile-long transmission line. Total temporary and permanent
disturbance areas for the transmission line are presented in Table 2.1-2.

Major construction equipment would include pickup trucks, lineman bucket trucks, pole truck for
delivering poles at sites, crane, bulldozers for grading access roads and assisting with sagging,
truck mounted augers for drilling pole holes, flat bed truck for delivering incidental materials to
the sites, puller-tensioners for stringing new conductor, 3-reel trailers, and backhoes or excavators.

Construction would take eight to twelve months and require approximately two full time line
crews of about six to eight persons in each crew. All activities would be under the direction of a
project manager.

Communications Facilities
Description. Communication facilities could consist of one of two options:

1. A dedicated land line telephone connection to the project site, with digital subscriber
line (DSL) service if available. A fiber optic connection would be installed via the optical
ground wire between the power plant substation and the planned new substation
where the line would terminate for the SCADA system, control, protective relaying, and
communications with NV Energy. Restricted access SCADA data on system
performance would be streamed to the Project Control Center at the power plant for
monitoring. The communication channels and network setup for the project would be
coordinated with NV Energy and would adhere to the cyber security requirements of
the North American Electric Reliability Company (NAERC).

2. Inorder to handle communications (command, control, voice, & internet) at 18 GHz
Ethernet/T-1 speeds, VPC will arrange to have installed an 80 ft. tall tower at the power
plant that will communicate with a tower at the provider’s location. From that location,
the signal would then be carried on the provider’s existing Fiber Optic Network to
VPC's centralized operations and maintenance facility that will be located off-site.
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Construction. The communications facilities would be constructed along with the transmission
line, as previously described.

Transmission Line Access Roads

Description. Access roads for the transmission line would be required during construction and
during operation for maintenance purposes and would be located immediately adjacent and
parallel to the transmission line. Typical access roads would be approximately 14 to 15 feet wide.

Existing two-track access occurs along much of the railroad alignment and would be used to the
greatest extent feasible in order to limit the amount of grading along the route and within the
FWMA. Several small wetland areas are located along the railroad alignment and in Section 15,
T20N, R25E where the alignment turns north (Figure 1.1-2). Construction would be completed in
the dry season in order to further avoid impacts to the wetlands. Alternate construction access,
outside of the proposed 75 foot ROW, to two (2) transmission line structure locations in the
northeast quarter of Section 20, T20N, R26E, has been identified, which will decrease ground
disturbance. The alternate access is depicted on Figure 1.1-2.

Construction. Design of any new roads on Reclamation and NDOW managed lands would follow
the guidelines for roads and access ways as specified in The Gold Book (BLM 2007 and USFS
2007).

Substation

The new transmission line would terminate at a new substation to be constructed on T20N R25E
Section 9, at the boundary of NDOW-managed and privately owned land. The substation (and
additional 120 kV transmission line connecting to the Eagle Substation) would be built entirely on
private land by NV Energy and/or an independent developer.

2.1.2 UTILIZATION
Utilization Overview

This section describes well field and plant utilization, which includes a generalized description of
the proposed facility operations. Utilization includes the use of the project components
constructed during the development phase in order to generate and distribute electricity.

Utilization is divided into the following topics:

8 Production: the withdrawal and transport of geothermal fluids from the well field
s Power Generation: the processes that occur within the power plant to generate
electricity

= Injection: the return of cooled geothermal fluid back into the geothermal reservoir

Production

Based on the anticipated geothermal resource temperature of approximately 325 F, it is estimated
that approximately 41,500 gpm of geothermal fluid production would be required to support 60
MW net of electricity generation. Based on an expected individual production well flow rate of
approximately 2,000 gpm and allowing for back-up wells, up to 23 individual production wells
could be required to support 60 MW net of electricity generation.
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Geothermal fluids would be pumped from the production wells through the distribution system
to the power plant. Each production wellhead would be equipped with an electrically actuated
control valve that can be controlled from the power plant control room. This valve would be
selected and designed for maximum reliability, good flow control characteristics, and ability to
prevent leakage. Well performance data would be electronically transmitted by telemetry to and
monitored from the control room. The gathering system would be regulated and controlled inside
the plant, primarily through the modulation of the control valve at each well.

Each well control valve can be set and controlled individually by the control room operator
through the Distributed Control System (DCS). There are two basic operational modes for well
field shut-in via the wellhead control valve, as described below. In addition to the automatic and
manual valving at the wells, flow at each well can be stopped from the control room.

Power Generation

Geothermal fluid would be supplied to the power plant from the production wells. The plant
would operate 24 hours a day, 7 days a week. The hot geothermal fluid would be pumped from
the production wells through pipelines to the tube side of the heat exchangers to heat the
hydrocarbon working fluid, which turns the turbines. A diagram of a typical binary power plant is
shown in Figure 2.1-5.

Injection Rates

The primary goal of an effective injection plan is to ensure the longevity and renewability of the
geothermal resource. Because of the relatively small volume of fluids being injected when
compared with the overall magnitude of the resource, little if any impacts are expected. After the
heat has been removed from the geothermal liquid, the liquid flows to the injection wells through
the injection pipeline. Injection of the geothermal fluid would help maintain reservoir pressure
and replenish the reservoir, thereby prolonging the commercial life of the geothermal rescurce.

At the current design stage, it cannot be determined how many injection wells would be needed
for the project. Each injection well would have manual wellhead isolation valves and regulating
valves which allow disposal of the fluids to individual injection wells as required to balance the
well field. Temperature and pressure would be measured at each injection well.

During normal operations of an air-cooled facility, the produced geothermal fluid would be
confined under pressure as it moves through the power plant and would be injected back into the
geothermal reservoir without flashing to steam or being exposed to the atmosphere.

Plant Start-up and Operating Procedures

Prior to start up, the facility would be checked to insure all mechanical equipment is ready for
operation and all valves and electrical equipment are properly aligned and in a ready start
position. Personnel and facility safety checks would be performed.

An automated startup sequence program would be executed by the plant controls system. During
each step of the automated sequence, all plants variables and status are monitored by the control
system. If any parameters exceed acceptable limits, the controls system would either abort or hold
the start sequence until all limits are corrected and in acceptable ranges.

2-22 October 2010



2: PROPOSED ACTION AND ALTERNATIVES

The first plant startup activity includes starting the well field. The geothermal fluid system is
activated by turning on one or more geothermal well pumps, routing the pumped fluid to the
plant through the gathering system piping, bypassing power and production units, and routing
the fluid to an injection well(s). The flow is initiated to warm up the system.

Motive fluid feed pumps are started and geothermal fluid starts circulating in the system. The
geothermal bypass valve is gradually closed raising the heat in the system and building pressure
in the vaporizer. When the vaporizer reaches the required minimum pressure and all systems are
in the acceptable ranges, the system advances to the next step.

When all systems pressures are at appropriate levels the turbine valves start to open and the
turbine starts to roll up to speed. When turbine speed approaches synchronization speed of about
1800 revolutions per minute (rpm) the auto-synchronizer compares generator frequency and
voltage with the grid and transmits correction signals to speed control and voltage control. When
generator frequency, voltage and phase angle are the same as the grid, the synchronizer energizes
and connects the generator to the grid.

Source and Consumption of Water During Utilization

The power plant would operate using geothermal fluids that are pumped from the reservoir, used
in the plant operation, and then returned to the reservoir through injection wells. There would be
no consumptive use of the geothermal resource and the fluids would not be released to the
atmosphere if an air cooled system is used. If a water cooled system is used, some of the
geothermal fluid may be used for cooling and would be lost via evaporation, or water from
another source (such as a well or purchased water right) may be used. The quantity of water that
would be required for a water cooled system would be on the order of 4,500 gpm. A water cooled
system would only be used if feasible and proper entitlements are obtained.

Bottled water or other potable water would be used for domestic drinking water purposes at the
site. A septic system and associated leach field would be constructed for the bathroom facilities.
Water would be sourced from on-site wells or would be purchased.

2.1.3 DECOMMISSIONING

Decommissioning is the process by which the project is abandoned and, given the long-term
duration of geothermal facility operations and changes in future site conditions, additional
analysis may be necessary. In general, all project components lands would be decommissioned by
removal of all surface components. Wells would be plugged and abandoned in accordance with
NDOM requirements. Components would be recycled to the greatest extent feasible and all wastes
would be properly disposed. Well pads, roads, and pipeline corridors would be recontoured and
revegetated, as required by Reclamation or NDOW. Some wells may be utilized for continued
hydrologic observation even after their useful life.

2.2 No Action Alternative

The No Action Alternative includes no action of any kind. The environment would remain the
same as it currently exists. No geothermal exploration or development of any kind would occur.
No ground-disturbing earthwork, drilling, road-building, pad construction, or other activities
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described in the project description would occur. No impacts to the existing environment would
occur as it would remain unchanged.

No other alternatives were assessed because there are no unresolved conflicts involving alternative
uses of the resources [BLM NEPA Handbook H 1790-1, page IV-3].

2.3 Adopted Environmental Protection Measures

VPC would implement emergency plans for:
* Injuries
= Well blowouts
= Fire
= Spill or discharge contingencies (for drilling mud, geothermal fluid, lubricants, fuels, etc.)
* Hazardous gas control

* Drilling safety and action plans

The purpose of these plans is to provide guidance to field personnel and management in the event
of a field related emergency. The plans are intended to be comprehensive in that they describe the
nature of various hazards or problems that might be encountered and specify appropriate
preventive or anticipatory actions and equipment, as well as specific responses, notifications and
follow up procedures that are required in the event of a field emergency. Emergencies such as
accidents and injuries are covered, as are fire hazards management and risk assessment.

VPC would comply with all special lease stipulations attached to leases NVN-085705{ Appendix
Q). The project would comply with all local, state, and federal requirements.

VPC would inform all personnel, as well as well drilling, testing, and supply contractors, of
policies regarding protection and undue degradation of the environment. The Applicant Proposed
Environmental Protection Measures are intended to minimize impacts from occurring as a result
of project development and operations. Protection of the environment is also discussed in detail in
Chapter 4, Environmental Consequences.

The specific environmental protection measures listed by activity or environmental resource area
below are incorporated into the applicant’s proposed action as integral components of the
proposed project. Refer to Appendix D for written confirmation of these environmental
commitments.

Water Resources
= The reserve pit would be lined to prevent seepage of testing fluids into the underlying
groundwater.

s  Containment berms would be constructed around all hazardous material or potentially
hazardous material storage areas. Off-pad stormwater is directed away from the well
pads.

*  BOPE would be maintained at the welthead to allow well shutdown if an uncontrolled
flow of fluid or gas occurs.
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A cement and casing program for construction of any wells would be implemented to
prevent water quality effects on groundwater during or after well installation. Borehole
geophysics analyses (cement bond logs) would be conducted to document that well-
casing grouting activities provide an effective seal, isolating the geothermal aquifer
from shallow alluvial aquifers.

No ground disturbance would be conducted within 650 feet of a canal or water feature
on federal leased land prior to Reclamation’s consent.

VPC would obtain necessary permits for work in waters and/or groundwater discharge
permits and would provide a Notice of Intent to NDEP prior to well pad construction.

A hydrologic evaluation program will be implemented, which will be site specific and
its intensity will be commensurate with the level of development drilling.

Wetlands/Riparian Zones

Transmission lines would span wetlands to the extent feasible.

Dips or culverts would be installed for access roads so as not to impact flows.
Construction of the transmission line would occur in the dry season

Existing two-track roads would be used to the greatest extent feasible

BMPs to prevent release of fuels or other construction materials would be implemented,
including VPC's SWPPP and Spill Prevention, Control, and Countermeasure (SPCC)
Plan, which would be prepared and submitted to the BLM and Reclamation prior to
construction.

When permanent new access roads must cross ephemeral washes, rolling dips would be
installed. The rolling dips would be designed to accommodate flows from at least a 25-
year storm event. Culverts may be used wherever rolling dips are not feasible

Floodplains

Roads would be constructed with culverts properly sized to convey at least a 25-year
storm event.

Existing two-track would be used as access roads to the greatest extent feasible along
the roads to minimize the amount of additional base material and construction
necessary.

Vegetation

Reclamation of well pads and access roads would occur when it is determined that they
would no longer be used for exploration, utilization, or any other purposes. During
operations, interim reclamation would be conducted for the well pad areas no longer
needed for operation or maintenance. All reclamation would be performed in
accordance with the Gold Book {2007).

Reclamation would be performed in accordance with lease stipulations. Reclamation
would include re-contouring of disturbed areas to blend in with the surrounding
topography and use of appropriate methods to seed with a diverse perennial seed mix.
The seed mix used to reclaim disturbed areas would be certified weed free. The seed
mix would be developed by an experienced botanist in coordination with the BLM,
Reclamation, and/or NDOW and would be based on seed availability and quality.
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Reseeding would not be undertaken in areas where soil conditions are inappropriate or
where the adjacent undisturbed land surface has little or no vegetation, as determined
in coordination with a qualified biologist. Native soil material and organic matter
(topsoil) salvaged from the site preparation operations would be reused as a top-
dressing on berms and other areas requiring revegetation to the extent practical.

s A qualified botanist would perform vegetation surveys in the blooming period prior to
construction of the transmission line and access roads in T20N R25E, Section 10 for
Nevada dune beardtongue (Penstemon arenarius) and Lahontan indigo bush
(Psorothamnus kingii). If any individuals of these two plants are found they would be
avoided or a replanting and restoration plan would be prepared and implemented.

Invasive and Non-native Species

= The potential to increase the spread of invasive, non-native species would be minimized
through the implementation of the Noxious Weed Abatement Plan, included in
Appendix E to this EA for project construction, operation, and decommissioning.

Wildlife

=  Vehicles would not travel off designated access roads or out of approved right-of-ways
or easements.

s  Willows or roosting habitat would be avoided to the greatest extent feasible. If willows
have to be removed, the vegetation would be inspected by a qualified biologist for bats
and Nevada viceroy (I.emenitis archippus) just prior to removal. If a bat or viceroy is
found, the habitat would not be removed until the bat or butterfly has left the area,

Migratory Birds

s  The transmission line would be designed to minimize effects to migratory birds and
waterfow] within the FWMA, including incorporation of appropriate spacing between
lines to make it improbable that the wing span of a large migratory bird can connect two
phases.

=  Anti-perch spikes would be installed on the top of cross-arms.

= Anti-collision devices approved by NDOW would be used on the shield wires and
phase conductors along the transmission line segments that are oriented
north/northwest at the west end of the line, within the boundaries of the FWMA.

= Habitat for migratory birds would be eliminated within areas of proposed disturbance
prior to the nesting season. In the event this elimination measure is not implemented, if
ground disturbing activities do take place during the migratory bird nesting season,
migratory bird nest surveys would be conducted early in the nesting season by a
qualified biologist acceptable to BLM/Reclamation and/or NDOW., The survey would be
conducted to identify either breeding adult birds or nest sites within the specific areas to
be disturbed. If active nests are present within these areas to be disturbed, VPC would
coordinate with BLM/Reclamation and/or NDOW to develop appropriate protection
measures for these sites, which may include avoidance, construction constraints, and/or
the establishment of buffers.

®  To minimize impacts to migratory birds and other wildlife through habitat alteration
well pads and roads would be recontoured and reseeded following completion of
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construction, Reseeding would not be undertaken in areas where soil conditions are
inappropriate or where the adjacent undisturbed land surface has little or no vegetation,
as determined in coordination with a qualified biologist.

Topsoil would be salvaged and reused whenever possible and in a timely manner.

During drilling, if the reserve pit contains oil-based contaminants (such as from runoff
or drilling muds) the pits would be fitted with exclusion devises such as netting or
floating balls, in accordance with lease stipulations.

Cultural Resources

If any construction or operations activities require disturbance beyond the existing
survey boundaries, additional surveys would be completed and any resources found
would be avoided or properly mitigated.

A thirty meter buffer would be placed around historic properties identified and an
archaeological monitor would be on site during the construction of any areas within the
30 meter buffer.

If subsurface cultural resources are found during construction, all work in the vicinity of
the resource would cease and the BLM, Reclamation, and/or NDOW environmental
personnel would be notified immediately. The appropriate measures as requested by
the BLM, Reclamation, NDOW, and/or SHPO to protect the resource would be
implemented until it could be adequately evaluated by the permitted archaeologist, and
the BLM, Reclamation, and/or NDOW archaeologist, if necessary.

Native American Religious Concerns

If human remains are identified during construction of any of the components of the
proposed project, work within 300 feet of the discovery would be stopped and the
remains would be protected from further exposure or damage. The coroner and
Reclamation, NDOW, or SHPO (depending on land ownership) would be contacted. If
the remains are determined to be Native American, the agencies would follow the
procedures set forth in 43 CFR Part 10, Native American Graves Protection and
Repatriation Regulations. Procedures for handling the discovery of human remains
would follow Reclamation Manual Directives and Standards LND 07-01 (Inadvertent
Discovery of Human Remains on Reclamation Lands) if remains are located on
Reclamation-managed lands. If remains are found on private land, NRS 383 would be
implemented with SHPO as the lead agency.

Minerals Resources

Soils

Fill materials would be obtained from the permitted mine located east of Black Butte, in
Section 24, T20N, R26E (assigned serial number N-86320) or purchased from
commercial sources.

Any suitable topsoil will be stockpiled onsite for later use during restoration. Access
roads would follow existing routes to the extent possible. In areas where new access
roads must be constructed across slopes, erosion control measures would be installed as
necessary, in accordance with Gold Book standards (BLM 2007a).
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= . Erosion control measures, including but not limited to silt fencing, diversion ditches,
water bars, temporary mulching and seeding, and application of gravel or rip rap,
would be installed where necessary immediately after completion of construction
activities to avoid erosion and runoff. Only certified weed-free BMPs would be used.

= Additional gravel would be laid down when ground conditions are wet enough to
cause rutting or other noticeable surface deformation and severe compaction.

* The NDEP Bureau of Air Pollution Control SAD permit documenting the BMPs to be
used would be implemented for the project because the surface disturbed would be
greater than 5 acres.

®  Vehicle travel on upaved roads would be limited to 30 mph.

= Existing two-track access roads would be used along the transmission route to minimize
the amount of new surface disturbance and potential for erosion during construction of
the transmission line.

*  Any topsoil stockpiles will be located on previously disturbed areas, such as portions of
well pads, and will be situated so that wind and water erosion of the piles are
minimized and the reclamation potential of the soil is maintained. Other erosion control
measures may include surface seeding and moisture conditioning.

Wastes, Hazardous or Solid

* Containment berms would be constructed around all hazardous material or potentially
hazardous material storage. Off-pad stormwater would be directed away from the well
pads.

=  An emergency response plan would be implemented that includes contingencies for
hazardous materials spills and disposals.

=  VPC would adhere to general geothermal lease stipulations for geothermal developers
to address the potential impacts involved with transport, use, and disposal of
hazardous materials, including the development and implementation of an emergency
response plan.

*  VPC would comply with all local, state, and federal regulations regarding the use,
transport, storage, and disposal of hazardous materials and wastes. Wastes considered
hazardous by the State of Nevada would be transported and disposed of according to
applicable federal, state, and local regulations.

= VPC would prepare and implement a hazardous material spill prevention plan to
minimize impacts to the environment from hazardous materials.

*  Fueling and routine maintenance of equipment and vehicles would be performed off
site or within designated areas with appropriate spill controls to minimize effects.

= Drilling mud and fluid would be directed to reserve pits. At the conclusion of drilling
and testing, the liquid portions of the containment basin contents would be evaporated,
pumped back down the well, or removed and disposed of off-site in a facility
authorized to receive such wastes. The remaining contents, typically consisting of non-
toxic drilling mud and cuttings, would be tested as required by the Nevada Bureau of
Water Quality Planning (BWQP). If non-toxic and as authorized by the BWQP, these
materials would be spread and dried on the well site, mixed with soil and buried in the
on-site reserve pit in conformance with the applicable requirements of the BWQP,
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Reclamation, and the BLM. Testing results and location of buried waste would be
provided to Reclamation and BLM.

= A blow-out prevention plan and BOPE would be implemented.

=  Operation of the geothermal facilities would comply with all local, state, and federal
regulations regarding the use, transport, storage, and disposal of hazardous materials
and wastes and therefore minimize impacts to the environment.

Air Quality

s The SAD Air Quality Operating Permit (AP1629-2517), obtained for the project,
stipulates that a plan for fugitive dust control must be implemented. The fugitive dust
control plan would include dust suppression processes (e.g., watering access roads and
well pads}) to minimize localized increases in particulate matter concentrations.

=  Dust emissions from venting steam would be reduced by injecting water into the blooie
line.

»  Vehicle speeds would be minimized on exposed soils to 10 to 30 miles per hour (mph)
to reduce fugitive dust generation from vehicle travel.

= Diesel generators over 37 kW (50 horse power) shall be diesel-fired units that are
certified to meet the US Environmental Protection Agency’s (EPA) Tier II Emission
Standards and are equipped with an exhaust particulate filter system.

= H:5 emissions would be minimized through the use of properly weighted drilling mud
which is expected to keep the well from flowing during drilling. Data collection devices
would be installed and operated during all phases of drilling and testing. An H2S
abatement plan would be developed and implemented during long-term flow-testing if
it becomes apparent during drilling operations that H2S abatement is necessary to
minimize potential nuisance odors. Measures to reduce HzS, if necessary, could include
but are not limited to:

= Reducing the number of wells venting simultaneously, as applicable

— Implementing additional wellhead abatement measures, such as caustic
injection between the flash tank and the portable silencer

—  All drill rigs would be equipped with alarms to detect unsafe levels of
NCGs.
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3:
Affected Environment

3.1 Introduction
3.1.1 SCOPING AND ISSUE IDENTIFICATION

In accordance with NEPA, this document has been prepared with input from interested agencies,
organizations, and individuals within the region. Potentially affected agencies and the tribes were
contacted to solicit concerns to guide the development of the EA and the alternatives. The BLM's
interdisciplinary team (IDT) was consulted for specific resource concerns and information at a
meeting held on March 22, 2010.

The following issues were identified during the IDT meeting as needing to be addressed in the
environmental assessment: Cultural Resources; Invasive, Nonnative and Noxious Species;
Migratory Birds; Native American Religious Concerns; Wastes; Water Quality; Wetlands/Riparian
Zones; Lands; Wildlife; Livestock; Soils and Minerals. Subsequent evaluation and coordination
with Reclamation resulted in a determination that Air Quality, and Floodplains should also be
addressed.

The following issues were identified as not being present in the proposed project area: Areas of
Critical Environmental Concern; Farm Lands; Threatened and/or Endangered Species; Wild and
Scenic Rivers; and Wilderness. No threatened and endangered species are known to occur in the
project area or were identified during project surveys.

3.1.2 PROPOSED ACTION GENERAL SETTING

The project is located within the Great Basin and Range physiographic province at the
northwestern edge of the Carson Desert. The project region is generally characterized by low,
rolling, arid terrain. Predominant vegetation includes greasewood and shadscale. The area to the
northwest of the proposed well field and to the north of the transmission line is part of the FWMA
where wetland and riparian habitat and vegetation types dominate. The project area is generally
rural but with visible development. The City of Fernley is located seven miles to the west of the
project area.

3.1.3 SUPPLEMENTAL AUTHORITIES

Appendix 1 of BLM’s NEPA Handbook (H-1790-1) identifies Supplemental Authorities that are
subject to requirements specified by statute or executive order and must be considered in all BLM
environmental documents. The elements are the various resources, such as air quality and
biological resources that could be affected by Federal actions. The supplemental authorities are
specified by statutes or executive orders additional toc NEPA, such as the Clean Water Act and the
Endangered Species Act that must be considered in all BLM environmental documents.

BLM and Reclamation specialists evaluated the potential applicability of the supplemental
authorities and the potential impact of the Proposed Action on the resource elements. On the basis
of this evaluation, the BLM has determined the elements to be analyzed in detail in this EA. Table
3.1-1 summarizes the elements listed in Appendix 1 of the BLM's NEPA Handbook and
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Tahle 3.1-1: Supplemental Authorities

Supplemental Authority Not Present | Present/Not | Present/May | Section
Affected Be Affected Discussed
Air Quality X 317,417
Areas of Critical Environmental X N/A
Concermn (ACEC)
Cultural Resources X 3.11, 4.11
Environmental Justice X N/A
Farm Lands (prime or unique) X N/A
Floodplains X 3.6;4.6
Invasive, Nonnative Species X 3.848
Migratory Birds X 3.10; 4.10
Native American Religious Concerns X 3.12;4.12
Threatened or Endangered Species X N/A
Wastes, Hazardous or Solid X 3.16; 4.16
Water Quality (Surface/Ground) X 34;44
Wetlands/Riparian Zones X 3.5;4.5
Wild and Scenic Rivers X N/A
Wilderness X N/A

SOURCE: BLM 2010; Reclamation 2010

documents the BLM's determination of which elements are relevant to the analysis in this EA.
Each of the resource elements in Table 3.1-1 is described in this Affected Environment section and
subsequently analyzed in Section 4: Environmental Consequences.

3.1.4 RESOURCES OR USES OTHER THAN SUPPLEMENTAL AUTHORITIES

Resources or uses presented in Table 3.1-2, which are not Supplemental Authorities as defined by
BLM's Handbook H-1790-1, are present in the area. BLM specialists have evaluated the potential
impact of the Proposed Action on these resources and documented their findings in the table
below. Resources or uses that may be affected by the Proposed Action are further described in this
EA.
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Table 3.1-2: Resources or Uses Other than Supplemental Authorities

Resource or Uses Present/Not Affected Present/May Be Section of EA
Affected

Lands and Recreation X 3.2;42
Vegetation X 3747
Wildlife X 39;49
Livestock X 3.3;43

Soils X 3.15;4.15
Minerals X 3.14;,4.14
Socioceconomics X 3.13;4.13

SOURCE: BLM 2010; Reclamation 2010

3.14 RESOURCES PRESENT AND BROUGHT FORWARD FOR ANALYSIS

The following resources are present in the area and are addressed in this EA.

s Lands and Recreation *  Migratory Birds

s Livestock s Cultural Resources

»  Water Quality s  Native American Religious Concems
= Wetlands = Socioeconomics

*  Floodplains =  Minerals

s Vegetation »  Soils

s Invasive, Non-Native, Noxious Species = Wastes, Hazardous or Solid

s Wildlife *  Air Quality

The environmental setting for these resources is presented in Section 3.2 through 3.16.

3.2 Lands

3.21 LAND USE

The project site is located in the west-central portion of Nevada in Lyon and Churchill Counties.
Churchill County encompasses approximately 5,000 square miles, of which approximately

91 percent is publicly owned. Lyon County is approximately 2,000 square miles, of which 85
percent is publicly owned (Lyon County 2010a).

The City of Fernley in Lyon County is the only population center near the project area. The City of
Fernley is located approximately 7 miles west of the project area, and had a population of
approximately 8,500 people in 2000 (US Census Bureau 2010). Private lands, Reclamation-
managed lands, and State of Nevada-managed lands are located in a checkerboard fashion
throughout the project area (see Figure 1.1-2).
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Portions of the project area fall within geothermal lease NVN-085705, administered by the BLM
but located on land managed by Reclamation. This lease, along with the private land in the area, is
part of the Patua Geothermal Unit (N-85168X). BLM issued leases in the Patua Geothermal Unit
are shown in Figure 1.1-3.

Alt 50 passes just to the south of the project area. A Southern Pacific railroad right-of-way is
located just to the south of the proposed transmission line route. The FWMA is a 13,019-acre
wildlife management area located on lands managed by both the State of Nevada (overseen by
NDOW) and Reclamation (Kelly, pers. comm. 2010). There currently is no land use or
management plan implemented for the FWMA (Bull, pers. comm. 2010).

The proposed project would be located on federal and private lands. The current uses of the land
include:

s Cattle grazing

= Wildlife preserve/recreation areas as part of the FWMA
*  Privately owned unoccupied/unutilized lands

« Utilities, railroad, and road rights-of-way

¢ Drainage for Newlands Irrigation Project

3.22 RECREATION

The well field and power plant would be located on Reclamation-managed lands and private
lands. Reclamation determines which activities are authorized within its management boundaries.
Reclamation lands are considered closed to off-road vehicle use, unless designated as open (43
Code of Federal Regulations (CFR) 420 and 43 CFR 423). The transmission line traverses property
managed by Reclamation, NDOW, and private land. As stated above, Reclamation lands are
closed to off-road vehicle use. The Reclamation has partnered with NDOW, who manages the
FWMA. Permitted recreational activities within the FWMA include camping, fishing, and hunting
(NDOW 2010).

3.3 Livestock

One grazing lease is located in the project area. This lease, known as the “Fernley Wildlife
Management Area,” is grazed by one rancher. The total acreage of grazing land is 7,323 acres and
the season of use is from August 1% through February 15*. The number of permitted livestock on a
lease on public land is determined by how many animal unit months (AUMs) that land would
support. An AUM is the amount of forage needed to sustain one mature cow, five sheep, or five
goats for 1 month (BLM 2008). The Fernley Wildlife Management Area lease is permitted for 400
AUMs. The lease area is shown in Figure 3.1-1. NDOW does not currently administer grazing
leases on the NDOW-managed lands (Kelly, pers comm. 2010).

Private ranchers within agriculturally zoned districts may also have grazing activities on their
properties, based on the zoning code within the County (Lyon County 2010b, Churchill County
2010).
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3: AFFECTED ENVIRONMENT

3.4 Water Resources

3.4.1 SURFACE WATER

The project is located within the Massie Slough, Sheepherder Canyon, and Fernley Sink
Watersheds. Surface waters in the project vicinity include non-jurisdictional wetlands (discussed
under Section 3.5 Wetland and Riparian Zones) and the Truckee Canal. The Truckee River and the
Carson River, the nearest Traditionally Navigable Waters to the lease area are approximately 7
miles away and there is no surface water connection to the surface water in the project area. The
open water and main wetland areas within the FWMA are within 2-3 miles of the lease area. There
is a hot spring and associated wetland complex within 1 mile of the lease area, to the northwest, in
T20N, R26E, Section 18, on Reclamation-managed lands that are not included in the leased areas.
Surface waters and wetlands within the project area are shown in Figure 3.4-1.

Prior to the construction of the Truckee Canal as part of the Newlands project in the early 1900's
there are no reports of hot springs in the vicinity of the project, despite the conduct of surveys that
included the area (King 1870-1880). Compilations of data for thermal and mineral water do not
indicate the presence of these hot springs until after the construction of the canal (Peale 1886;
Waring 1965; Garside and Schilling 1979). The canal provides nearly all the recharge to the Fernley
Hydrographic Area (Van Denburgh and Arteaga 1985), within which the hot spring is located. A
well documented rise in groundwater levels of 40 to 50 feet in Big and Little Soda Lakes in the
Carson Desert, approximately 10 miles to the east of the project area, was caused by the
importation of water by the Truckee Canal (Rush 1972). It can therefore be reasonably expected
that the water table in the Fernley Hydrographic Area also rose in response to the importation of
water. This rise could have led to discharge of the thermal water at the surface as springs rather
than in the subsurface at a depth controlled by the depth of the water table. The hot spring
currently has some recreational value, habitat, and aesthetic value. The wetland values include
wildlife value, habitat value, water quality value, and aesthetic value. Wetlands are discussed
further in Section 3.5.

Water chemistry data for the Truckee Canal is expected to be similar to that in the Truckee River
near the point of diversion for the canal. The Truckee River at Derby Dam where the Truckee
Canal diverts from the Truckee River is 303(d) listed for temperature and turbidity (NDEP 2006a).
The Carson River where the Truckee Canal discharges at the Lahontan Reservoir is 303(d) listed
for boron, iron, manganese, mercury in fish tissue, mercury in sediment, and molybdenum (NDEP
2006a).

The water chemistry of the hot spring was collected in 2002 by researchers at the University of
Nevada, Reno. The data is available in Appendix F. The temperature of the hot springs has been
reported to range from 105 °F to over 160 °F (UNR 2010}

3.4.2 GROUNDWATER

The lease area lies within hydrographic areas, demarked as the Carson Desert (basin 101) and
Fernley (basin 76) Hydrographic Area. These two basins are hydrographically disconnected from
each other. The watersheds are shown in Figure 3.4-1. Sources of ground water include
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3: AFFECTED ENVIRONMENT

precipitation, groundwater infiltration from the Truckee Canal and groundwater percolation
associated with irrigation. The Carson River supplies water used within the Carson Desert (Basin
101).
Groundwater uses within a two mile vicinity of the lease area include:

= Irrigation

®  Municipal supply

= Industrial use

s Commercial use

& Domestic use

*  Mining and milling

=  Stock watering

The closest existing groundwater wells and the use of the water for both Basin 76 and 101 are
presented in Table 3.4-1. The wells located within two miles of the lease area, the distance in feet
for each of those wells, and the use of the water is identified in the Table 3.4-1.

Groundwater quality is expected to be similar to surface water quality and is influenced by the
Truckee Canal, the Fernley East Wastewater Treatment Facility (FEWWTF), and the geothermal
resource in the area.

Table 3.4-1: Nearest Groundwater Wells and VWater Uses to the Project Area

Basin | County | Source | Use Amount | Well Owner Depth of | Distance to
(acre- Well (Ft) | nearest Patua
ft/yr) well (ft)

076 LY uG Stock 4.48 Private Landowner 580 9959

watering

076 LY UG Irrigation 1129.60 | Fernley Estates 580 8705

076 LY UG Commercial 242 Private Landowner 9959

076 LY UG Irrigation 54731 | Fernley Estates 390 11046

076 LY UG Irrigation 1624.80 | Federal Land Bank of 11046

Sacramento
076 LY UG Mining and 47599 | Private Landowner 400 7489
Milling
076 LY UG Irrigation 1624.80 | Private Landowner 500 10787
076 LY UG Commercial 2.69 Diablo 62 8324
Transportation, Inc.
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3: AFFECTED ENVIRONMENT

Table 3.4-1 {continued): Nearest Groundwater Wells and Water Uses to the Project Area

Basin | County | Source | Use Amount | Well Owner Depth of | Distance to
{acre- Well (Ft) | nearest Patua
ft/yr) well (ft)

076 LY UG Commercial 21.39 Private Landowner 340 4588

076 LY UG Mining and 12.49 Private Landowner 400 7489

Milling
076 LY UG Quasi- 35.76 Town of Fernley Unknow 10312
Municipal n
076 LY UG Quasi- 40.00 Town of Fernley Unknow 10312
Municipal n
076 LY UG Quasi- 40.00 Town of Fernley 10312
Municipal
076 LY UG Quasi- 40.00 | Town of Fernley 10312
Municipal
101 CH SPR Domestic 7.24 Private Landowner 6604
101 CH uG Commercial 3.07 Continental 235 13002
Equipment
Company
101 CH uG Quasi- 20.00 Matthews Land, Inc. 14664
Municipal
101 CH UG Quasi- 20.00 Matthews Land, Inc. 14664
Municipal
101 CH UG Industrial 448 Falcon Ridge 14664
Investment
Company
101 CH UG Commercial 448 BLT Ready Mix 840 3342
101 CH UG Commercial 4.48 Vista Equipment 3342
Inc.
101 CH UG Commercial 4.48 Western Nevada 904
Rail Park, LLC
NOTES:

LY: Lyon County

CH: Churchill County
UG: Underground well
SPR: Spring

SOURCE: 7Q10 2010
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3.5 Wetlands/Riparian Zones

Wetland delineations were conducted on October 22, 2009. The delineations are currently under
review by the US Army Corps of Engineers. The preliminary finding is that there are no federal
jurisdictional waters in the project area pursuant to Rapanos et al vs. United States (2006) and
subsequent guidance issued by the US EPA and US Army Corps of Engineers (Corps) including
the Corps Jurisdictional Determination Form Instructional Guidebook. Non-jurisdictional wetland
and riparian habitat was noted. The non-jurisdictional wetland and riparian areas are shown in
Figure 3.4-1.

Waters and wetlands within the project area would fall under the jurisdiction of the State of
Nevada. The discharge of fill material associated with the Project to waters or wetlands would
require a permit for Working in Waters from NDEP. Riparian and non-jurisdictional wetland areas
in the project area include two larger wetland complexes and small isolated areas of hydrophytic
vegetation adjacent to the railroad. Each of these areas exhibit different habitats. No additional
surface water bodies were identified within the study area.

One of the larger wetlands is supported hydrologically by effluent from the FEWWFT, which is
permitted to discharge up to 2.20 million gallons per day to support the wetland and waterfowl
habitat in the FWMA (Huffman and Carpenter 2009). This wetland is 375 feet wide at the point of
crossing of the proposed transmission line. The second larger wetland is located within T20N
R26E, Sections 18 and 13, north and west of several proposed well pads and project features. This
wetland area is supported hydrologically by groundwater upwelling from springs located within
Section 18, and areas that are supported by shallow groundwater, which is likely influenced by
seepage from the Truckee Canal. The transmission line route crosses two sections of this wetland,
in one area 20 feet wide and a second area 100 feet wide. The small areas of hydrophytic
vegetation adjacent to the railroad are influenced by shallow groundwater and modified
hydrology due to the presence of the railroad.

3.6 Floodplains

The BLM generally considers the base floodplain as is described in the Floodplain Management
Guidelines for implementing Executive Order 11988 for the purposes of NEPA analysis. The base
floodplain is defined as “the lowland and relatively flat areas adjoining inland and coastal
waters..., including at a minimum, that area subject to a one percent or greater chance of flooding
in any given year”(EPA 1977).

The base floodplain is similar to the 100-year flood zone commonly shown on maps prepared by
the Federal Emergency Management Agency (FEMA). The guidelines require that the base
floodplain is the minimum area considered. Floodplain management may include additional
flood-prone areas that have significant resource values.

The wetland areas associated with the FWMA are located within a FEMA 100-year floodplain
(Huffman and Carpenter 2009). The 100-year floodplain intersects with the transmission line as
shown in Figure 3.6-1.
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3: AFFECTED ENVIRONMENT

The Nevada desert in the vicinity of the project area is prone to flooding. Most floods in the area
result from rain-on-snow events. Warm, moist air from the Pacific Ocean brings rain to the
mountainous, snowy areas, and causes snow melt rates to increase. A levee associated with an
irrigation canal once failed in the City of Fernley have collapsed in the past, causing flooding to
the southwest of the project site. The project area has a mix of well drained and poorly drained soil
types (see Section 3.15 Soils) and may be prone to flooding (USDA 2010).

3.7 Vegetation

Based on the Southwest Regional Gap Analysis Project, the Nevada Department of Wildlife’s
Wildlife Action Plan (2006) characterized Nevada’s vegetative land cover into 8 broad ecological
system groups and linked those with Key Habitat types, which are further refined into Ecological
Systems characterized by plant communities or associations (USGS 2005). Within the project area
there are two Key Habitats:

= Intermountain Cold Desert Scrub

= Marshes

Intermountain Cold Desert Scrub is divided into the following Ecological Systems:

= Intermountain Basin Mixed Salt Desert Scrub

* Intermountain Basins Greasewood Flat

The well field and power plant would be located on private lands and Reclamation-managed
lands on BLM leases. The Ecological Systems within the well field and power plant boundaries are
Intermountain Basins Greasewood Flat and Intermountain Basins Mixed Salt Desert Scrub, within
the Intermountain Cold Desert Scrub Key Habitat (WRC 2009). The transmission line would be
located on lands managed by Reclamation and the State of Nevada, NDOW. The transmission line
traverses Intermountain Cold Desert Scrub and Marshes (NDOW 2006). Species associated with
each Key Habitat Type are presented in Table 3.7-1.

A botanical resources survey report was prepared in November 2009. A table documenting all
plants observed within the study is included in the report. During the preparation of the report, a
database query was performed through the Nevada National Heritage Program (NNHP).
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Table 3.7-1: Plant Species Found within the Project Area

3: AFFECTED ENVIRONMENT

Key Habitat
Type

Associated Species

Well Field and
Power Plant

Intermountain
Cold Desert
Scrub

Shadscale (Atriplex confertifolia)

X

Greasewood (Sarcobates vermiculatus)

Winterfat (Krascheninnikovia lanatoa)

Torrey seablite (Suaeda moquinii)

Four-wing saltbush (Atriplex canescens)

Nevada ephedra (Ephedra nevadensis)

Budsage (Artemisia spinescens)

P - I - A

Spiny horsebrush (Tetradymia spinosa)

Dune horsebrush (Tetradymia tetramers)

Green rabbitbrush (Crysothamnus viscidiflorus)

Todinebush (Allenrolfea occidentalis)

Quailbush (Atriplex lentiformis)

Indian ricegrass (Oryzopsis hymenoides)

Needle-and-thread grass (Stipa comata)

XXX

Marshes

Cattails (Typa latifolia, T. angustifolia)

Hardstem bulrush (Scirpus acutus)

Alkali bulrush (Scirpus maritinius)

Common three-square(Scirpus pungens)

Tall whitetop (Lepidium latifolium)

Mugwort (Artemisia douglasiana)

Saltgrass (Distichlis spicata)

Creeping wildrye (Leymus triticoides)

Halogeton (Halogeten glomerata)

P S I S I S I I - I I I A I O O T S I I I (- B4

SOURCE: Reynolds 2010; NDOW 2006
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3.8

Invasive and Non-Native Species

The State of Nevada lists 47 noxious weed species that require control (Nevada Administrative
Code 555.10; Nevada Department of Agriculture, 2008). Six of these species were encountered in
the project area during field surveys conducted between May 18-22, September 12-15, and October
23-25. The species identified include:

= Tall whitetop

s Salt cedar

®  Russian knapweed

®»  Sow thistle

* Purple loosestrife

= Water hemlock

Table 3.8-1 includes a description of the location and size of each of these invasive species. Figure
3.8-1 shows the locations of these invasive species.

Table 3.8-1: Invasive Species Found in the Project Area

(Tamarisk ramosissima)

the tall whitetop infestations.

Invasive Species Description of Location Size
Name
Tall whitetop Found during the surveys in all of the wetland areas | 108 acres
(Lepidium latifolivm) and irrigation canals, frequently found as the
dominant ground cover along the fringes of open
water and wetland habitats. Scattered individuals of
tall whitetop extended out into the salt flats in
NUMerous areas.
Salt cedar Found growing as an overstory dominant within 70 acres comprised of

5810 trees

(27 acres contained both
salt cedar and tall

{Sonchus arvensis)

the southern edge of the wetland within the FWMA
in Section 15.

whitetop)
Russian knapweed Found along the Truckee Canal in Section 30. <0.24 acres
(Centaurea repens)
Sow thistle Found along the Truckee Canal in Section 30 and on | <0.24 acres

Purple loosestrife
(Lythrum salicaria)

One occurrence along the northwest portion of the
wetland in Section 15 of the FWMA

Approximately 20 plants
in a small cluster

Water hemlock (Cicuta
maculate var.
angustifolia)

Individual plants found along the Truckee Canal.

Individual plants in a few
locations

SOURCE: Reynolds 2009
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3.9 Wildlife

The project area is located between the western portion of the Hot Springs Mountains and the
southern portion of the Forty Mile Desert. The elevation in the project area ranges from
approximately 3,600 to 4,800 feet above mean sea level. The majority of the project area is flat and
is situated in a large valley. Slopes in the Hot Springs Mountains tend to be steep in the drainages
and all aspects are found. Portions of the project area are located within and adjacent to the
FWMA (Fox 2009).

The predominant vegetative community in the project area is salt shrubs, which provide limited
habitat for many Great Basin wildlife species and does not maintain a high diversity or density of
wildlife species. The western portion of the project area within the wetlands and the FWMA
supports a wider variety of species, including at least one species of amphibian and numerous
species of waterfowl. Rodents, and lagomorphs occur throughout the project area, as do lizards
and snakes. The project area is a mix of native and non-native vegetation, with an extensive
presence of non-native, invasive species occurring along the proposed transmission line route
associated with the railroad. A list of wildlife species encountered during project surveys are
presented in Appendix G. Appendix G also includes a list of NDOW special-status species by

County.

Within the project area there are two Key Habitats as defined by the NDOW Wildlife Action Plan

(2006):

»  [Intermountain Cold Desert Scrub

»  Marshes

Intermountain Cold Desert Scrub is divided into four Ecological Systems. The following two are
present in the project area: Intermountain Basin Mixed Salt Desert Scrub and Intermountain Basins
Greasewood Flat. Each of these wildlife habitats and the typical wildlife that they could support
are detailed in Table 3.9-1.

Table 3.9-1: Wildlife Species Assemblages by Key Habitat that Could Occur in the Project Area

Key Habitat | Ecological System | Key Habitat Species Assemblages Value
Description
Intermountain | Intermountain Basin | Salt-tolerant * Loggerhead shrike Nesting,
Cold Desert Mixed Salt Desert shrubs dominated | * Sage sparrow protection
Scrub Scrub by shadscale or »  Brewer's sparrow from
Intermountain Igreiasew-()od with - Sage thrasher predators,
Basins Greasewood ndian ricegrass thermal cover
Flat common = Black-throated
sparrow
*  Burrowing owl Burrowing
* Long-nosed leopard | and denning
lizard habitat
s Kit fox
3-16 October 2010




3: AFFECTED ENVIRONMENT

Table 3.9-1 (continued): Wildlife Species Assemblages by Key Habitat that Could Occur in the

Project Area
Key Habitat | Ecological System | Key Habitat Species Assemblages Value
Description
= Prairie falcon Prey
= Pallid bat populations
= Desert horned
lizard
Marshes North American Water salinity * Long-billed curlew Flooded
Arid West Emergent | affects the species | = American avocet shortgrass and
Marsh present, which »  Willet tall grass
include: cattail, nesters
hardstem bulrush, s
* | & Prairie falcon
alkali bulrush, Prey
common three- Populations
square, whitetop,
saltgrass

SOURCE: Reynolds 2009; Fox 2009; NDOW 2006

3.10 Migratory Birds

3.10.1 MIGRATORY BIRDS

On January 11, 2001, President Clinton signed Executive Order 13186 (Land Bird Strategic Project)
placing emphasis on conservation and management of migratory birds. The species are not
protected under the Endangered Species Act, but most are protected under the Migratory Bird
Treaty Act of 1918.

Vegetation in the project area is described based on the guidance of NDOW’s Nevada Wildlife
Action Plan (2006). Intermountain Basins Greasewood Flat and Intermountain Basins Mixed Salt
Desert Scrub occupy the majority of the project area. Marsh habitat is also found near irrigation
canals and drainages. The key habitats are described in more detail in Section 3.7 Vegetation and
Section 3.9 Wildlife.

Migratory birds that could occur in the project area are listed on Table 3.10-1. The list includes
USFWS species identified as Bird Species of Conservation Concern and Game Birds of
Conservation Concern (USFWS 2008).

Wildlife surveys were performed within the project area in September and October 2009. During
the surveys eight species of raptors, including barn owl, golden eagle, great horned owl, northern
harrier, osprey, prairie falcon, red-tailed hawk, and turkey vulture were detected in the project
area.

Patua Geothermal Project
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Table 3.10-1; Migratcry Bird Species of Concern

Common Scientific Habitat Association Presence/Absence | Project Area
Name Name of Suitable Habitat
USFWS Bird Species of Conservation Concern
Snowy plover | Charadrius Beaches, dry mud or salt flats, | May be present Transmission
alexandrinus sandy shores of rivers, lakes Migratory/foraging Line Corridor
and ponds. habitat
Loggerhead Lanius Open country with scattered Known present Well field,
shrike ludovicianus trees and shrubs, savanna, Power Plant,
desert scrub, and occasionally . ¢ . and
open woodland. Mlgratowl 038 | Transmission
habitat . .
Line Corridor
Golden eagle | Aguila Generally open country, in Known present Well field,
chrysaetos prairies, arctic and alpine Power Plant,
tundra, open wooded country, Mi forasi and
and barren areas, especially in h Eratory fforaging Transmission
hilly or mountainous regions. abitat Line Corridor
Burrowing Athene Open dry shrub/steppe May be present Well Field,
owl cunicularia grasslands, agricultural and Power Plant,
rangelands, and desert eding/t ) and
habitats associated with :r; ing/foraging Transmission
burrowing animals. abitat Line Corridor
Long-billed Numenius Short-grass grasslands and May be present Transmission
curlew americanus sometimes wheatfields or Line Corridor
fallow fields; nests usually Breeding/migratory
close to standing water /foraging habitat
Prairie falcon | Falco Primarily open situations, Known present Well field,
mexicanus especially in mountainous Migratory/foraging Power Plant,
areas, steppe, plains or habitat and
prairies. Transmission
Line Corridor
Willet Tringa Marshes, tidal mudflats, May be present Transmission
semipalmata beaches, lake margins, Breeding/migratory Line Corridor
mangroves, tidal channels, fforaging habitat
river mouths, coastal lagoons,
sandy or rocky shores, less
frequently open grassland.
American Recurvirostra | Lowland marshes, mudflats, May be present Transmission
avocet americana ponds, alkaline lakes, and Breeding/migratory Line Corridor
estuaries. fforaging habitat

3-18
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Table 3.10-1 {continued}: Migratory Bird Species of Concern

Common Scientific Habitat Association Presence/Absence | Project Area
Name Name of Suitable Habitat
USFWS Game Birds of Conservation Concern
Mouming Zeneida Open woodland, forest edge, Known present Well field,
dove Macroura cultivated lands with scattered Migratory and Power Plant,
trees and bushes, parks and foraging habitat and
suburban areas, arid and desert Transmission
country and second growth Line Corridor
Mallard Anas Primarily shallow waters such | Known present Transmission
platyrhynchos | as ponds, lakes, marshes, and Breeding/migratory Line Corridor
flooded fields /foraging habitat

SOURCE: USFWS 2008; Fox 2009; Reynclds 2009

Golden Eagle

The Bald and Golden Eagle Protection Act (1940 as amended 1959, 1962, 1972, 1978) prohibits the
take or possession of bald and golden eagles with limited exceptions. “Take,” as defined in the
Eagle Act, includes “to pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or
disturb.” “Disturb” means “to agitate or bother a bald or golden eagle to a degree that causes or is
likely to cause, based on the best scientific information available:

1. Injury to an eagle

2. A decrease in its productivity, by substantially interfering with normal breeding,
feeding or sheltering behavior, or

3. Nest abandonment, by substantially interfering with normal breeding, feeding or
sheltering behavior.”

“Important eagle-use area” is defined in the Eagle Act as an eagle nest, foraging area, or
communal roost site that eagles rely on for breeding, sheltering, or feeding, and the landscape
features surrounding such nest, foraging area, or roost site that are essential for the continued
viability of the site for breeding, feeding, or sheltering eagles.

BLM requires consideration and National Environmental Policy Act analysis of golden eagles and
their habitat for all renewable energy projects (BLM Instruction Memorandum No. 2010-156).

Table 3.10-2 lists golden eagle sightings within a 2 mile radius of the project area. An inactive
golden eagle nest is located on the south face of Black Butte within 1,135 feet of the project area.
The NDOW has records of this nesting territory being active for approximately 20 years. However,
the nest was surveyed by NDOW in 2006-2009 and was not active. It was surveyed by Wildlife
Resource Consultants in 2010 and was not active. Two golden eagle perch sites with feathers,
pellets, and white-wash were noted in the upper elevations of Black Butte. At their closet points,
the northernmost perch site is approximately 2,673 feet from the project area while the
southernmost perch site is approximately 1,552 feet from the project area.
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Table 3.10-2: Golden Eagle Sightings in and Within a 2-mile radius of the Patua Project Area

Type of Sighting Year of Distance to Project Source of Information
Observation Area (feef)

Inactive nest 2010* 1,135 NDOW, Wildlife Resource

Consultants

Golden eagle perch 2010 2,673 Wildlife Resource Consultants

(northern)

Golden eagle perch 2010 1,552 Wildlife Resource Consultants

(southern)

2 adult golden eagles 2009 Within project area Wildlife Resource Consultants

Adult golden eagle 2009 Within project area Wildlife Resource Consultants

{soaring)

*Nest inactive, see text above

On September 9, 2009 two adult golden eagles were recorded perched on transmission line towers
southeast of the sewage disposal facility. The tower is adjacent to an area actively used for piling
dirt. Dump trucks were working only about 100 meters west of the birds who did not move. An
adult was also observed soaring over the project area on October 9, 2009. No immature golden
eagles were observed in or near the project area.

3.11 Cultural Resources

Cultural resources are protected primarily through the National Historic Preservation Act (NHPA)
of 1966 and the regulations implementing Section 106 of that Act (36 CFR § 800), the
Archaeological and Historic Preservation Act of 1974, and the Archaeological Resources Protection
Act of 1979. Section 106 of the NHPA requires federal agencies to consider the effects of their
actions on cultural resources that meet the criteria and are considered eligible for inclusion in the
NRHP. These cultural resources are known as “historic properties.”Criteria for inclusion on the
NRHP are provided in 36 CFR § 60.4. Section 101(d)(6)(A) of the NHPA allows properties of
traditional religious and cultural importance to a tribe to be determined eligible for inclusion on
the NRHP.

The area of potential effect (APE) for this project encompassed all proposed and existing well
pads, proposed access roads, proposed pipeline ROWs, and the proposed transmission line route.

Prior to initiating fieldwork, Western Cultural Resources Management, Inc. (WCRM) conducted
archival review at BLM CCDQ, the BLM Winnemucca District Office, the Nevada State Museum,
and on the Nevada Cultural Resources Information System (NVCRIS). WCRM also reviewed the
General Land Office (GLO) plat database. The literature search determined that eleven surveys
were previously conducted within 1 mile of the project area and 14 sites are located within 1 mile
of the project area. Of the 14 sites, eight are prehistoric and 6 are historic. Three of the previously
identified sites are located within the project area:
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= The historic Darwin Siding Station (26Ly1419/CrNV-03-1920), which has not been
evaluated for NRHP eligibility

= The historic Hazen Drain (26Ch2307/CrNV-03-7539), which is identified as a
Contributing Element to the Newlands Reclamation Project National Register District

=  An unevaluated two-track historic road and associated debris (26ly935/CrNV-5317). The
road was not previously evaluated for NRHP eligibility.

Field surveys followed the literature review. A larger area was surveyed to allow for flexibility in
siting of facilities during project implementation. The survey area is shown in Figure 1.1-2. Field
surveys were conducted for the project in two phases. The first phase occurred from October 6-28,
2009 and the second phase occurred from November 7-11, 2009. The first mobilization surveyed
approximately 1,220 acres including the power plant site and the well pads. The second
mobilization surveyed 541 acres accounting for the 1,000-foot-wide transmission corridor, two tied
wells, and access to the two wells. Coverage was achieved by traversing parallel transect lines
generally oriented to cardinal directions with surveyors spaced intervals no more than 30 meters
apart (per BLM and State guidelines). Isolated artifacts and features were noted, measured, and
illustrated as appropriate.

The field surveys resulted in the discovery and recordation of sixteen sites and 43 isolated finds.
The three previously identified sites were re-examined and updated (for a total of 19 sites). Four of
the 19 total sites are recommended eligible to the NRHP, as shown in Table 3.11-1. The lack of
preservation and poor overall physical integrity of most project sites affected their eligibility for
NRHP listing.

The eligible aspects of the four sites include ethnohistoric components and pre-contact
components. Other than several roads, canals, and some graded areas, inventoried lands are
relatively free of modern impacts.

Table 3.11-1: Sites Recommended Eligible to the NRHP

State Number Agency Number | Site Type

26Ch2307 CrNV-03-7539 Hazen Drain

26Ly1419 CrNV-03-1920 Darwin/Patna Siding Station
26Ly1431 - Complex Flaked Stone Assemblage
26Ly1434 Cr-NV-03-7537 Southern Pacific Railroad

SOURCE: WCRM 2009

3.12 Native American Religious Concerns

The project area is located within the Lahontan basin sub-region of the Great Basin located within
the Fortymile Desert between the Hot Springs Mountains to the northeast and the Virginia Range
to the southwest (WCRM 2009). Carson Lake, which is currently dry, and the Carson Sink are
located to the southeast and east of the site, respectively. The Carson Desert is one of several
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adjacent basins that were once a part of a much larger basin containing pluvial Lake Lahontan. It is
rimmed by the Hot Spring Mountains and the West Humboldt Range to the west, and the Cocoon
Mountains, Lahontan Mountains, and Stillwater Range to the east.

Ethnographic information indicates that Northern Paiute occupied the study area. The Northern
Paiute continue to have a presence in the project region today; their way of life is characterized by
the concept of living in harmony with the natural environment. Rituals and ceremonies address
the need to ensure that plants, animals, and physical elements flourish. The continued welfare of
the people depends on these rituals and ceremonies being performed properly. The manner of
performing the rituals and ceremonies, the places at which they are performed, and perhaps even
the time of their performance are often prescribed.

Religious expression takes several primary forms including ceremonies, individual prayer, and
use of power spots for vision questing, curing, and doctoring. The most frequent form of
expression is the individual prayer. Prayers are made to the spirits and are especially important in
connection with places where spirits may live or places regarded as power spots.

No traditional cultural properties (TCPs) have been identified by the Carson City BLM as
occurring within the project area or that can be affected by project activities.

The American Indian Religious Freedom Act of 1978 also allows for access to sites of religious
importance to Native Americans. The Native American Graves Protection and Repatriation Act of
1990 provides for the repatriation of human remains and funerary items to identified Native
American descendants. In accordance with provisions of these acts, the BLM initiated consultation
with the Fallon Paiute Tribe and the Pyramid Lake Tribe. The BLM is also consulting with federal,
state, and local agencies, Tribal governments, and stakeholder groups (see Chapter 6 for a listing).
The Native American coordination process included letters, phone calls, and on site meetings.

On April 15, 2010 representatives from WRCM, Reclamation, the BLM, the Fallon Paiute Tribe and
the Pyramid Lake Tribe conducted a field tour. The BLM is conducting ongoing consultation
specific to the Patua Geothermal project with the Fallon Paiute Shoshone Tribe and the Walker
River Paiute Tribe. Concern over a prehistoric site identified in the cultural review was identified;
however, the project can avoid the site, which minimized concerns.

3.13 Socioeconomics

The lease area of the proposed project covers 915 acres of Reclamation-managed land, 100 acres of
State of Nevada-managed lands, and 1,528 acres of private lands. Churchill and Lyon Counties
were identified as the region of interest (ROI) for the sociceconomic analysis, since most of the
effects on the population and economy would occur within this local region (Table 3.13-1). Data
for the City of Fernley is presented where appropriate, since Fernley is the nearest city to the Patua
Geothermal Project.

Racial and ethnic data for Churchill and Lyon Counties for the year 2008 are illustrated in

Tables 3.13-2 and 3.13-3. According to US Census Bureau data, Churchill County residents are
predominantly white. The largest minority within the County is Hispanic/Latino, followed by
American Indian/Alaska Native. The largest minority in Lyon County is also Hispanic/Latino.
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Table 3.13-1: Populaticn in the Project Area

2000 2006-2008*
State of Nevada 1,998,257 2,554,344
Churchill County 23,982 24,766
City of Fernley 8,543 Not Available
Lyon County 34,501 51,890

SOURCE: US Census Bureau 2010; *: 2006-2008 American Community Survey 3-Year Estimates Data

Table 3.13-2: Demographic Changes in Churchill County (2000 and 2006-2008)

2000 2006-2008 | Percentage (2008) Percent Change

Total Population 23,982 24,766 N/A 33
White 20,192 20,939 84.6 37
Black/African American 384 285 1.2 -25.8
American Indian/ Alaska Native 1,151 1,157 47 0.5
Asian 648 236 0.9 -63.6
Pacific Islander® 48 56 02 16.7
Other 767 608 25 -20.7
Two or more* 791 1485 6.00 87.7
Hispanic/Latino** 2,086 2521 10.2 20.9
NOTES: * Asians and Pacific Islanders were grouped together.

** In combination with other races. The categorical figures/percentages may add up to more

than the total population (100 percent) because individuals may report more than one race.

SOURCE: US Census Bureau 2010

Table 3.13-3: Demographic Changes in Lyon County (2000 and 2006-2008)

2000 2006-2008 | Percentage (2008) Percent Change
Total Population 34,501 51,890 N/A 50.4
White 30,576 46,682 90.0 52.7
Black/African American 225 858 1.7 281.3
American Indian/ Alaska Native 884 1,306 25 47.7
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Table 3.13-3 (continued): Demographic Changes in Lyon County (2000 and 2006-2008)

2000 2006-2008 | Percentage (2008) Percent Change
Asian 210 202 04 -3.8
Pacific Islander* 47 56 0.1 19.1
Other 1,585 1,169 2.3 -26.2
Two or more 1,014 1,617 31 59.5
Hispanic/Latino** 3,784 5,082 9.8 34.3

NOTES: * Asians and Pacific Islanders were grouped together.

** In combination with other races. The categorical figures/percentages may add up to more
than the total population (100 percent) because individuals may report more than one race.

SOURCE: US Census Bureau 2010

The US Census Bureau uses a set of income thresholds that vary by family size and composition to
determine which families are considered living below the poverty line. If a family’s total income is
less than its threshold, the family is considered poor. The poverty thresholds do not vary
geographically, but they are updated annually for inflation using the Consumer Price Index. For
example, in 2009 the average estimated poverty threshold for an individual (under 65 years) was
an annual income of $11,161; for a four-person household (with two related individuals under 18),
it was $21,756 (US Census Bureau 2010).

Table 3.13-4 provides income statistics for Churchill and Lyon Counties and Nevada. Both
counties have median household incomes lower than the Nevada average, and poverty rates
higher than the statewide level.

Tabhle 3.13-4: Income and Poverty Statistics (2006-2008)

Churchill County Lyon County Nevada
Median Household Income $51,024 $47,095 $56,348
Percentage of Population Living in Poverty 10.2% 14.2% 10.8%

SOURCE: US Census Bureau 2010

3.14 Mineral Resources

The project area is located to the west-southwest of the Hot Springs Mountains. There are no
active mining claims in the project area. The area to the west of the Hot Springs Mountains is
located within the Leete Mining District. The Leete Mining Site is approximately 15 miles north of
the proposed well field. This mining district is known for salt and borax mining. Metallic mineral
deposits are confined to the Northern Hot Springs Mountains. Hydrothermal mineral deposits
produced and mined in the area include (BLM 2006):
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Gravel mining is also a predominant mining operation in the project vicinity. Several gravel mines
are noted on the topographic map to the west of the Leete Mining Site. VPC would obtain base
rock and other earth materials from a permitted gravel operation (N-86320) within the Unit,
located east of Black Butte, in Section 24, T20N, R26E.

The Geothermal Steam Act gave BLM the responsibility and authority for leasing geothermal
rights for geothermal development and for reviewing and authorizing the development. The
geothermal resource temperature in the project area is expected to be 325 °F (BLM 2002). No
development of the resource to-date has occurred although VPC has drilled several exploratio
wells on private lands.

3.15 Soils

The project area is associated with Parran soils. These soils are typically very deep and poorly
drained (USDA 2010). The project area contains several soil type associations. These soils
associations are listed in Table 3.15-1 and shown in Figure 3.15-1.

Table 3.15-1: Soils in the Project Area

complex, 2 to 30
percent slopes

Soil Type Landform | Drainage Class | Parent Material Frequency | Project
of Ponding | Component

Pirouette- Hills Well drained Residuum and None Well Field
Theon-Weena colluviums derived
association from volcanic rocks,

residuum derived

from sedimentary

rocks
Bluewing Alluvial Excessively Mixed alluvium None Well Field
gravelly loamy | fans, inset | drained
sand, 2to 8 fans,
percent slopes piedmonts
Theon very Hills Well drained Residuum and None Well Field
gravelly sandy colluviums derived
loam, 8 to 30 from volcanic rocks
percent slopes
Badland- Lake Well drained Mixed alluvium None Well Field
Mazuma terraces
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Table 3.15-1 (continued): Soils in the Project Area

Soil Type Landform | Drainage Class | Parent Material Frequency | Project
of Ponding | Component
Swingler clay Lake Well drained Mixed alluvium over | None Well Field
loam, strongly terraces lacustrine deposits
saline, O to 2
percent slopes
Isolde-Parran- Dunes, lake | Excessively Eolian deposits, mixed | None Well Field
Appian terraces, drained, well alluvium over
association lake plains | drained, lacustrine deposits,
somewhat poorly | lacustrine deposits
drained (Parran)
Bango-Hawsley | Beach Well drained, Mixed alluvium over | None Well Field
terraces, somewhat lacustrine deposits,
sand sheets | excessively mixed alluvium and
drained water re-worked
eolian sand
Tuffman- Beach Well drained, Alluvium derived None Well Field
Bluewing-Labou | terraces, excessively from tufa and/or
association inset fans drained alluvium derived from
volcanic rock, mixed
alluvium, lacustrine
deposits
Biddleman- Beach Well drained Mixed alluvium, None Well Field,
Mazuma-Weena | terraces, residuum derived Power Plant
association lake from sedimentary
terraces, rocks
pediments
Parran-Sondoa | Lake Somewhat poorly | Lacustrine deposits, None Power Plant,
association plains, drained {Parran), | alluvium derived from Transmissio
stream well drained mixed rocks over n Line
terraces lacustrine deposits
Hawsley loamy | Sand sheets | Somewhat Mixed alluvium and None Transmissio
sand, 2to 8 excessively water re-worked n Line
percent slopes drained eolian sand
Pelic-Turupah Flood Very poorly to Mixed alluvium Frequent Transmissio
complex, O to 1 plains somewhat poorly n Line
percent slopes drained
Bango sandy Lake Well drained Mixed alluvium over | None Transmissio
loam, 2 to 4 terraces lacustrine deposits n Line
percent slopes
SOURCE: USDA 2010
3-26 October 2010




3: AFFECTED ENVIRONMENT

ped 12 Buysxg Bl Jamod pasodoly BANY106/0)d wmemes - §
N
Bd Ji9) 0do)
H xipuaddy Ui pusiie| spog SloN. P e pesntd Sur uossIusUE)L BURSX]  emmm— WUN [EUISHIOID BMEY  mmem e AW
uojejsqng Buysixg {speoy ssadoy (speoy ssadoy pasodord Sy
pasodosd SUIPNPU) SIOPWI0D Buipniouy) 8uUI UOHORUUOMBN| e R
uaielsqng uonasuucde| auljadig pinjd puusyjoac) pasadold uCISSIWISURL | pasodold OdA aN3Ioa]

OLOZ 3u) LY PUe 0LGZ OS Siied XNOIg 1aIUB] BlRQ SOHT ABANG [E1B01990 S N BOOT WTA 010 Auedwo) 1emod UBDINA *0L0Z SHeId '800Z SHONYASN *3JUN0S

z st b S 52 0
E E S [ ]
3N 3]
- Al - -
- e J
Lva
] ]
I ] I
——— JR—1 WE
o ]
= - “ lll ouG
§
M 1 LY @
] . @ .
[N <}
UB|d Jemod pesodoly ll
S, ¥ = e & |
T v @
'y L] wl 83
« w
i
i I
@ @ _ w
1 M
ml..ll —d 1.....|.I.._.l.llll.||.lll“ L)
_ m
1 & w ® Uogelsqng uonoauuolsiuy gesqn  3jbeg
! i
- - ! o1
! I
! £m
@ | tm
—— ' —
. . .

3-27

Patua Geothermal Project



3: AFFECTED ENVIRONMENT

3.16 Wastes, Hazardous or Solid

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
provides a federal fund to clean up uncontrolled or abandoned hazardous waste sites and certain
other releases of pollutants and contaminants into the environment. Section 120(h) of CERCLA
requires that property contaminated by the federal government be restored before being conveyed
outside the federal government (USEPA 2002).

The Resource Conservation and Recovery Act (RCRA) gave the EPA the authority to control
hazardous waste from when it was created to its disposal and includes the generation,
transportation, treatment, storage, and disposal of hazardous waste. Drilling fluids, produced
water, and other wastes associated with the exploration, development, or production of crude oil,
natural gas, or geothermal energy are exempt from RCRA Subtitle C (USEPA 1993).

The project area is undeveloped and no hazardous materials are known to be present. There is no
evidence to suggest that hazardous material was stored for one or more years, disposed of, or
released on the project area. One major highway, Alt 50, provides access to the site. There are six
existing well pads in use on private lands within the project area. There are no known incidences
of release of hazardous materials from these existing well pads.

Solid waste facilities are located within Churchill County and neighboring Storey County. Both
Russell Pass Landfill in Fallon, NV and Lockwood Regional Landfill, approximately 10 miles east
of Reno, NV are Class 1 facilities and are permitted to accept more than 25,000 tons of solid waste
(including construction and demolition debris, industrial and special waste, and drum
management-liquid) daily (Kauffman pers. comm. 2010).

317 Air Quality

The proposed project is located in the intermountain west, which tends to be dominated
meteorologically by recurring high and low pressure systems. The closest city to the project site,
Fernley, Nevada, experiences a high desert climate with hot summers and cold winters. Average
mean temperatures are 72 degrees Fahrenheit in the summer and 34 degrees in the winter
(Western Regional Climate Center 2010). Summer is often marked by stationary high-pressure
systemns that develop over the region. These systems augment clear-sky conditions but also can
result in large-scale stagnation of underlying air when light wind conditions persist (Western
Regional Climate Center 2010). Thunderstorms that develop in the afternoons, most often in
summer, also generate dust. Dust storms can cause substantial decreases in air quality, and can
severely reduce visibility. Levels of particulate matter in the air are elevated during and following
dust storms. Vehicle travel on unpaved roads is another large contributor to fugitive dust
emissions.

The State of Nevada is required to identify geographic areas that are not in compliance with
federal and/or state air quality standards. The NDEP, Bureau of Air Quality Planning (BAQP),
operates an ambient air quality monitoring network of gaseous and particulate pollutant monitors
throughout rural Nevada. The state has ten air quality monitoring stations, the closest of which is
located in Fernley, Nevada; the station is approximately 7 miles west of the proposed project area
(NDEP 2006b). The project area is located within Lyon and Churchill Counties, which are in
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compliance with federal and state air quality standards and have no non-attainment statuses for
criteria pollutants, which include nitrogen dioxide, sulfur dioxide, carbon monoxide, particulate
matter smaller than 10 microns in aerodynamic diameter (PM10), particulate matter smaller than
2.5 microns in aerodynamic diameter (PMzs), ozone, and lead (BAQP 2003, EPA 2010). Appendix I
lists the ambient air quality standards applicable in Nevada. An air quality conformity analysis is
not required for the proposed project because there are no criteria pollutants with a non-
attainment status within the air shed, per 40 CFR 93, Subpart B.

NDEP has also established an ambient air quality standard of 0.08 parts per million (ppm) or 112
micrograms per cubic meter for hydrogen sulfide (H25). Nevada Administrative Code 445B.22097
provides the minimum standards of quality for Nevada ambient air.

The Final Mandatory Reporting of Greenhouse Gases Rule issued by the EPA, as signed on
September 22, 2009, requires suppliers of fossil fuels or industrial greenhouse gases (GHG),
manufacturers of vehicles and engines, and facilities that emit 25,000 metric tons or more per year
of GHG emissions to submit annual reports to the EPA. NDEP also requires GHG emissions
reporting; however, NDEP has exempted geothermal projects from GHG reporting.

Patua Geothermal Project
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Environmental Consequences

4.1 Introduction

This section describes the effects of the proposed project on the environmental resources identified
and described in Section 3: Affected Environment.

4.2 Land Use

421 PROPOSED ACTION

The proposed access roads, well pads, and exploratory wells would be located within the BLM
geothermal lease area and would be consistent with the conditions of the BLM geothermal leases.
Although the lease area may contain existing valid surface uses (such as easements, rights-of-way,
and range improvements), these uses are largely nonexclusive, so compatible rights can be
granted.

The geothermal leases also require that lease stipulations are incorporated into the design of the
project. The lease stipulations are included in Appendix C. These stipulations only apply to the
BLM lease areas on Reclamation-managed lands.

The proposed transmission line and associated access roads would be located within the BLM
geothermal lease area, other Reclamation-managed lands, State of Nevada-managed lands, and on
private lands. The transmission line and access roads are adjacent to the existing Southern Pacific
Railroad line and the existing Los Angeles Department of Water and Power (LADWP)
transmission line within the boundaries of the FWMA., Based on the transmission line design
discussed in Section 2.0, the transmission line would not conflict with land uses in the area. The
placement of the line along the southern-most outer boundary of the FWMA and just north of the
railroad alignment was determined to be the best position to minimize interference with the
functions of the FWMA. The proposed use of anti-collision devices and the design of the
transmission lines would minimize effects to migratory birds and waterfowl utilizing the FWMA.

Decommissioning would include the removal of project facilities and associated structures, and
would not alter any existing land uses. Decommissioning and restoration would not conflict with
the multiple-use objectives of Reclamation and NDOW managed lands. Impacts would be similar
to construction impacts and would be minimal.

422 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development activities in
the project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or
other activities described in the project description would occur. No impacts to land uses would
occur.
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4.3 Livestock

4.3.1 PROPOSED ACTION

The Fernley Wildlife Management Area grazing lease overlaps portions of the proposed
transmission line. There is currently no grazing in the areas of the proposed power plant, well
pads, and pipelines.

During construction, approximately 163 acres of land would be in use for construction of the
transmission line (assuming a 75-foot-wide transmission construction corridor), which is
approximately 9 of 400 AUMSs, or 2 percent. Cattle would avoid this area during construction. The
potential impacts would be temporary (part of one season) and would occur at the edge of the
lease area. Construction of the transmission line would likely occur during the dry season (to
minimize effects to the wetlands), when cattle grazing is not permitted (February 16% through July
31#). If some overlap in construction and grazing occurs, impacts would be minimal. Cattle would
likely access the entire area once construction is complete. Permanent loss of grazing habitat
would be limited to the area around each pole (a few square feet per pole), which would be
minimal. Existing access roads may be improved, which could result in a permanent additional
loss of grazing habitat of approximately 34 acres or approximately 2 AUMs (0.5 percent). The
project would not compromise livestock access to available water sources if the area were to be
used for grazing in the future. Maintenance vehicles would access the transmission line
periodically along the access roads. Vehicles would travel at low speeds to minimize potential for
injury to cattle, were access to occur during the permitted grazing season and cattle were in the
area.

Decommissioning would include the removal of project facilities and associated structures.
Decommissioning and restoration would return the 34 acres of previously disturbed areas within
the grazing lease to land that could potentially be utilized again for livestock grazing.

4.3.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the project description would occur.

4.4 Water Resources

441 PROPOSED ACTION
Water Quality

Surface water runoff would increase slightly at the well pads due to vegetation removal and soil
compaction. Surface water contamination is further minimized as all stormwater, drilling muds
and fluids, and storage tanks drain to the reserve pit. The reserve pit would be clay lined to
prevent seepage of geothermal fluids into the underlying groundwater. Containment berms
would be constructed around all hazardous material or potentially hazardous material storage
areas. Off-pad stormwater would be directed away from the well pads.
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Blowouts have the potential to release water pollutants. BOPE would minimize the risk of impacts
related to uncontrolled production of geothermal fluids. BOPE would be maintained at the
wellhead to allow well shutdown if an uncontrolled flow of fluid or gas occurs. The nearest
surface waters to well pads are greater than 1,500 feet away.

A grouting and casing program for construction of any wells would be implemented to prevent
water quality effects on groundwater during or after well installation. Borehole geophysics
analyses {cement bond logs) would be conducted to document that well-casing grouting activities
provide an effective seal, isolating the geothermal aquifer from shallow alluvial aquifers and
therefore minimizing potential impacts on surface washes, springs, seeps, or floodplains.

The geothermal lease stipulates that there is no surface occupancy or ground disturbance within
650 feet from canals and other water features. The closest proposed well pad on Reclamation lands
is more than a mile from the Truckee Canal. VPC would not conduct any ground disturbance
within 650 feet of a canal or water feature on BLM leased lands without prior BLM and
Reclamation consent. VPC would obtain Reclamation approval and necessary permits for working
in waters and/or groundwater discharge permits and provide a Notice of Intent to NDEP prior to
well pad construction.

Decommissioning activities would include capping wells and reclaiming the area. No other
activities that could degrade water quality would occur, other than use of construction equipment
and vehicles. There is a low risk of fuel spills from use of construction equipment and vehicles;
however, spill control and containment measures would minimize risks to water quality. The risk
of impacts to water quality would be minimal.

Hydrology
Well Field and Power Plant

Wetlands are located to the west and north of the proposed well field. Thermal springs (hot
springs) are located approximately 1 mile north of the well field area. A hydrologic connection is
not known to exist between the hot springs and the geothermal aquifer, although the hot springs
appear to be greatly influenced by local ground water seepage from the Truckee Canal. Historic
records of the hot springs are limited and current uses are associated with the marsh-type habitat
that the springs support. There are no sanctioned recreational uses of these hot springs, which are
located on Reclamation-managed land. Geothermal drilling would not affect the wetland or spring
hydrology because the wells would be cased to prevent withdrawal of water from an aquifer
shallower than the geothermal aquifer.

Short-term flow testing (rig tests) would result in the permanent loss of some geothermal aquifer
water. An estimated 2,000 gpm of flow is expected for each well and each well would be flowed
for several hours. An estimated 1 million gallons or more of geothermal fluid may be withdrawn
per well during rig tests, which is a small amount compared with the likely overall geothermal
reservoir. The water would be withdrawn from the deep geothermal aquifer and is not expected to
have any effects on the wetlands in the area, which are likely sourced and influenced largely by
seepage from the Truckee Canal. Water from rig tests would be directed to the reserve pits where
it would evaporate. Reserve pits would be lined with clay to prevent contamination. Long-term
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testing, which can last up to 90 days, would likely include injection of withdrawn fluid and
therefore would result in much less loss of geothermal water.

VPC is proposing a binary plant, where all of the geothermal fluid is returned to the geothermal
reservoir (unless some is used for wet cooling), which would minimize the potential for effects to
the hot springs.

The type of cooling for the proposed project has not yet been determined, but could include
geothermal fluid, groundwater, or air cooling. If VPC uses geothermal fluid for cooling, this action
would require a permit and review by the State Engineer. As previously stated, a hydrologic
connection is not known to exist between the hot springs and the geothermal aquifer, as the hot
springs appear to be greatly influenced by the Truckee Canal. The habitat and wetlands would be
minimally impacted by withdrawal of geothermal fluid because the geothermal reservoir fluids
would be withdrawn thousands of feet below the shallow aquifers that supply the wetlands.

If VPC were to use groundwater for cooling, a state permit would be acquired and the State
Engineer’s rules would require that existing uses of water are not impacted. If the groundwater is
used for cooling, groundwater wells are expected to be located in a deep aquifer that is separate
from the shallow aquifer that is likely supporting the wetlands. There would be minimal expected
effects to the wetlands supported by shallow groundwater due to the separation of aquifers.
Groundwater withdrawal for cooling would cause drawdown; however, the drawdown would
generally be in the well field area, and not the wetlands.

In accordance with lease stipulations, VPC would prepare and submit a hydrologic baseline data
collection plan for approval by the BLM and/or Reclamation, prior to drilling. The plan would be
implemented during drilling and project operation.

Dry cooling would require no additional water consumption and, therefore, would have few to no
effects on wetlands.

Decommissioning would involve the plugging of the wells and removal of the project
components. Cessation of withdrawal and injection would return the geothermal reservoir to
natural conditions. No effects to hydrology would occur.

Transmission Line

Construction and operation of the transmission lines would have minimal impacts to the
hydrology of the area. Transmission lines would span wetlands and dips or culverts would be
installed so as not to impact flows.

4.4.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the project description would occur. No impacts to water quality or
hydrology would occur.
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4.5 Wetlands and Riparian Areas

4.5.1 PROPOSED ACTION

Construction of the well field and power plant would have no direct effects on wetlands and
riparian areas because no wetlands or riparian areas occur in this area. Construction of the
transmission lines would mostly span wetlands. Construction of the transmission line would occur
in the dry season to minimize effects to wetlands. Existing two-track roads would be used to the
greatest extent feasible. The release of hazardous materials to the environment could affect
wetland and riparian areas near the proposed transmission line. BMPs to prevent such a release,
including implementation of VPC’'s SWPPP and SPCC plan, would minimize impacts to wetlands
and riparian areas during construction of the transmission line and associated features. When
permanent new access roads must cross ephemeral washes, rolling dips would be installed. The
rolling dips would be designed to accommodate flows from at least a 25-year storm event.
Culverts may be used wherever rolling dips are not feasible.

The project has the potential to indirectly affect wetlands through potential groundwater
withdrawal, which is described in Section 4.4 Water Resources.

Decommissioning would include removal of the project components, including the transmission
line and access roads. Minor disturbance would be required, similar to construction. Work in
wetlands and riparian areas would be minimal because poles would not be installed through the
wetland areas. Effects would be minimal.

4.52 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area, No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the project description would occur. The transmission line would not be
built and no changes to the existing wetlands or riparian areas would occur.

46 Floodplains
461 PROPOSED ACTION

The well field (including associated pipelines) and power plant site are located outside of the
boundary of the 100-year fioodplain. Construction and operation of these components of the
project would have no effects related to flooding.

The wetland areas associated with the FWMA are located within a FEMA 100-year floodplain
(Huffman and Carpenter 2009). The 100-year floodplain intersects the transmission line as shown
in Figure 3.5-1. The transmission line would likely span the floodplain. If the floodplain cannot be
spanned, the transmission line would only increase the footprint of built structures in the
floodplain by the size of the pole bases. This small increase in built structures would not have a
substantial effect on flooding or cause an expansion of the floodplain. The poles are designed to
withstand saturated conditions. Construction would occur in the dry season to minimize effects to
wetland and riparian habitat and for constructability purposes.
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Access roads for the transmission line construction and for maintenance after construction may be
constructed through portions of the floodplain. Roads would be constructed with culverts
properly sized to convey a minimum 25-year flood frequency. The design of the roads would not
result in an increase in the floodplain. Existing two-track roads would be used for access along the
transmission line to the greatest extent feasible to minimize the amount of additional base material
and construction necessary. Impacts would be minimal.

All project components and access roads would be removed and restored during
decommissioning. Decommissioning would have minimal impacts on people or property from
flooding because no additional structures would be placed within a floodplain.

46.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the project description would occur. There would be no impacts to
floodplains.

4.7 Vegetation
4.71 PROPOSED ACTION

Impacts to vegetation would be minimized by reseeding all areas of access roads and well pads
not required for subsequent energy production using a BLM-approved native seed mixture.
Reseeding would not be undertaken in areas where soil conditions are inappropriate or where the
adjacent undisturbed land surface has little or no vegetation, as determined in coordination with a
qualified biologist. Topsoil would be salvaged whenever possible and reused in a timely manner.
All reclamation would be performed in accordance with the Gold Book (2007) and lease
stipulations. Native soil material and organic matter (topsoil) salvaged from the site preparation
operations would be reused as a top-dressing on berms and other areas requiring revegetation to
the extent practical.

The vegetation in the area of the proposed well field and power plant is comprised of
Intermountain Cold Desert Scrub habitat. Construction of the proposed well field, power plant,
and associated features would require permanent and temporary disturbance of approximately
110 acres. Disturbance and loss of approximately 91 acres of this habitat would have minimal
effects to wildlife because it does not support a wide variety of wildlife and the habitat is very
common in the region.

Vegetation in the area of the proposed transmission line route includes areas of wetland habitat,
irrigation canals, and drainages as well as desert scrub habitat. An estimated 13 acres of
permanent disturbance and an estimated additional 8 acres of temporary disturbance would occur
as a result of construction and operation of the proposed transmission line. A total not-to-exceed
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vegetation removal is estimated at 27 acres?. Wetlands would be spanned to minimize effects.
Vegetation in the area of the proposed transmission line route is highly disturbed by invasive
species, likely from the construction and use of the railroad and old transmission line in the
vicinity (see Section 4.8 Invasive and Non-native Species). Some wetland plant species could still
be disturbed, however; best management practices described in Section 4.4 would be implemented
to minimize effects to the surrounding habitat and water quality. The loss of some habitat would
be minor due to the low quality of the habitat in the area and the relatively small portion that
would be disturbed.

Sand dune habitat is also located in Section 10, the northwestern portion of the proposed
transmission line route. Sand dune habitat can support some vulnerable plant species. A qualified
botanist would perform plant surveys in the blooming period prior to construction of the
transmission line and access roads in T20N R25E, Section 10 for Nevada dune beardtongue
(Penstemon arenarius) and Lahontan indigo bush (Psorothamnus kingii). If any individuals of these
two plants are found they would be avoided or a replanting and restoration plan would be
prepared and implemented. Impacts would be minimized.

Withdrawal of groundwater for project construction and for operation of the power plant
could affect hydrophytic marsh vegetation that is supported by the wetlands and hot
spring in the area, through lowering of the water table, if a wet cooling system is used and
groundwater in the area is used to supply the plant’s cooling system. This potential impact
is discussed in Section 4.4 Water Resources.

Impacts from decommissioning and restoration would be similar to those expected during
construction. A small amount of vegetation may need to be cleared to facilitate the removal of
access roads, the power plant, pipelines, and transmission line (i.e., such as for staging areas).
Disturbed areas would be revegetated as required by Reclamation and NDOW, and impacts
would be minimal.

4.7.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. Vegetation would remain unchanged.

4.8 Invasive and Non-Native Species
481 PROPOSED ACTION

Construction and implementation of the proposed project has the potential to increase the spread
of invasive, non-native species. Weed seeds can germinate when soils are disturbed by

2 The transmission line ROW would be an average of 75 feet wide over the entire transmission line route. Work could
occur anywhere within this corridor, including off road access, lying down of poles, etc. The temporary disturbance
calculation estimates only areas within the corridor where vegetation and habitat would be removed; however, a large
area would be utilized. Vegetation disturbance could occur but vegetation would not be removed across the entire
corridor.
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construction activities, particularly where available soil moisture is increased by application of
water for dust suppression. Weeds also could be introduced by construction equipment brought to
the project from infested areas or by the use of seed mixtures or mulching materials containing
weed seeds.

The potential to increase the spread of invasive, non-native species would be minimized through
the implementation of the Noxious Weed Abatement Plan, included in Appendix E to this EA. The
plan includes implementing a combination of cultural, mechanical, and chemical controls.

Cultural controls include seeding areas devoid of vegetation, using weed-free mulches, and using
machinery and equipment that are not contaminated with weed seeds. Interim seeding of
stockpiles or other disturbed areas with aggressive annual species such as rye or barley wheat
would be used to control the spread of weeds. Mechanical control methods physically destroy the
weed including hand pulling, cultivating, mowing, and root plowing. Chemical methods include
use of herbicides.

The Noxious Weed Abatement Plan includes the following measures to minimize the potential for
spread of non-native, invasive species. The list is not exhaustive. Refer to Appendix E for the
complete plan.

= Noxious weed free staging areas would be selected for project construction.

« Equipment contaminated with soils from areas with known noxious occurrences would
be washed with power or high-pressure washers, cleaning off all mud, dirt, and plant
parts, on tires and the undercarriage in a designated wash station before proceeding to
weed-free areas. Wash water and soils would be contained.

»  Soils from washing stations and other known noxious weed infested areas would be
disposed of at the nearest landfill or designated disposal area.

= If noxious weed infested soil is used for fill material, it would be placed at depth as to
not allow for germination of the seeds.

s Ground disturbance and vegetation removal would be minimized to the extent possible
and practical.

»  The entrances to the project site would be restricted to vehicles or other traffic that may
transport weed seeds or plant material.

= All workers would be required to inspect and clean their boots, clothing and tools to
prevent weed seeds and/or plant parts from spreading to weed-free areas after working
in noxious weed infested areas.

s All equipment would be thoroughly cleaned when operating in weed-infested areas
prior to mobilizing to another location.

* Noxious weed infested areas would be avoided to the greatest extent feasible and top
soil fill would not be salvaged from known noxious weed locations.

»  VPC would document and monitor the effectiveness of the control/treatment measures.
The weed control program would be continued until such a time (for approximately 3
years) that the revegetation species are established and are self-maintaining. Weed
management would continue through the life of the project. VPC would be responsible
for ensuring that monitoring occurs. Monitoring would be performed by a qualified
professional.
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The plan also includes methods to address the specific infestations of tall whitetop, salt cedar,
purple loosestrife, Russian knapweed, sow thistle, and water hemlock. These species would be
treated where encountered in the construction area. Effects from the spread of invasive species
would be minimal with implementation of the Noxious Weed Abatement Plan (Appendix E).

Impacts from decommissioning would be similar to those expected during construction. Some
ground disturbance would be required during the removal of the access roads, power plant,
pipeline, and transmission line. Disturbed areas would be revegetated with a weed-free mix, as
required by Reclamation, the BLM, and NDOW. The Noxious Weed Abatement Plan would be
updated and implemented to reduce the potential spread of invasive species that may occur in the
area at that time. Impacts would be minimal.

4.82 NOACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the project description would occur.

49 Wildlife
491 PROPOSED ACTION

The project area supports limited habitat for many Great Basin wildlife species and has the low
diversity of wildlife species typical of desert scrub and greasewood flats.

Construction Impacts

Direct impacts to wildlife species could result from mortality or injury from equipment during
project construction. Vehicles would not travel off-road, which would reduce the likelihood of
mortality.

Several species of bats could forage and roost along the proposed transmission line route in Marsh
habitat. Bats could forage over the canal and roost in willows or other trees near the canal. Willows
or tree-roosting habitat would be avoided to the greatest extent feasible. A special status butterfly
species, the Nevada viceroy (Lemenitis archippus) could also occur in the area of the transmission
line, within the willow habitat. Willow habitat would be avoided to the greatest extent feasible
during construction. If willows have to be removed, the vegetation would be inspected by a
qualified biologist for bats and Nevada viceroy just prior to removal. If bats or viceroy larvae are
found, the willows would not be removed until the bat has left the area or the viceroy larvae have
transformed or have been relocated. Impacts would be minimal.

Indirect effects to wildlife during construction could include loss of approximately 137 acres of
foraging and breeding habitat (of which 36 would be temporary), which could result in reduced
breeding success for species that are sensitive to human activity. Effective habitat loss from
disturbance may encompass a larger area for some species because they would avoid larger areas
of human activity and presence. Noise, human presence, and heavy equipment during
construction would likely temporarily displace wildlife that may be present in or near the project
area. Some mottality or reduced breeding success of common species such as lizards and rodents
would have minimal impacts to populations due to the abundance of these species in the area.
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Indirect effects to bats from construction could also occur. No roosting habitat, such as trees and
rock outcrops, is located near the proposed well field, pipelines, or power plant. Therefore, no bat
roosting habitat would be affected by these project components. The area for these components
could be used as foraging habitat by bats that roost in the cliffs to the east or near the canal to the
south. Bats are nocturnal and forage at night. Construction would only occur during the day, thus
human disturbance during foraging would be minimized. Drilling would generate noise and
could occur 24 hours a day, and could displace any foraging bats from the immediate vicinity of
the drill rig. While the project would result in the loss of 137 acres of potential foraging habitat,
bats could utilize the abundant unaffected surrounding habitat.

Impacts would be temporary and short term for the duration of the proposed construction and
drilling activities, Wildlife would be able to return to the disturbed areas upon completion of
ground-disturbing activities. No population-level impacts to wildlife species are expected as a
result of project construction. Because wildlife would likely return to the area after construction is
complete and because similar habitat is available near the project area, impacts to wildlife from
construction activities are expected to be minor.

Operational Impacts

Operation of a complete geothermal project, including well pads, access roads, pipelines, power
plants, and transmission lines, typically occupies a small percent of a productive geothermal area.
Direct impacts are limited after construction is complete; however, long-term indirect impacts
could still occur due to permanent habitat loss, as well as from habitat fragmentation from these
features and with interactions with humans.

The project components would be located mostly within desert scrub and greasewood flat
communities. The project is generally located adjacent to Alt 50 on a regional scale. Alt 50 acts as a
barrier to wildlife movement. The geothermal well field, pipelines, roads, and transmission in the
area would permanently disturb approximately 101 acres. The overall availability of adjacent,
similar habitat is approximately 21,000 acres. The project area is currently near the edge of a
habitat (on a regional scale), as it is generally adjacent to Alt 50. Large landscape, particularly to
the north, is available for wildlife, and an increased “edge effect” of project development would be
minimal, given it is already bordered by a wildlife movement bounding feature.

Given the relative homogeneity of the habitat in the area, and the mobility of many of the common
wildlife species found in the area (i.e., raptors, bats, coyotes, and rabbits), isoclation of populations
or species is expected to be minimal. Open space can be found between the project components.
Roads are relatively narrow (i.e., 15 feet wide) and unpaved, which can be easily crossed by small
animals such as nocturnal and diurnal rodents. Pipelines are built at least several inches to a few
feet above the ground surface so that small animals can pass underneath. Access roads for the
transmission lines would be mostly along existing two-track roads. Traffic on the roads during
operation would be relatively infrequent. Under normal circumstances, access would be once per
day to each well pad and much less frequently along the transmission corridor. Although an
increase in mortality of wildlife from vehicles could occur, vehicle speeds will naturally be
reduced on dirt roads, thus reducing potential animal-vehicle collisions. Thus, overall effects to
wildlife and wildlife populations in the area would be minimal.
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Changes in vegetative composition and changes to the type, quality, and amount of foraging
habitat can also impact wildlife species. Impacts to vegetation composition would be minimized
through the implementation of reclamation of disturbed areas and long-term implementation of
the Noxious Weed Abatement Plan (Appendix E). Some vegetation would be permanently lost for
the project components; however, given the availability of similar habitat in the area, the loss
would be minimal.

Human presence and built features would persist as part of project development; however,
wildlife would be expected to become acclimated to the project and re-inhabit some areas.
Permanent loss of habitat would not be considered adverse due to the relatively small size and
area that the project features would disturb compared with the availability of similar habitat in the
project area. The area is also very close to existing disturbances such as US Alt 50 and the railroad.

Decommissioning

Impacts from decommissioning would be similar to those expected during construction of the
project elements and features. Removal of infrastructure would temporarily disrupt habitat;
however, disturbed areas would be revegetated such that the areas would return to the dominant
vegetation types for the habitat in the area. Impacts would be minimal.

49.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to wildlife would occur.

410 Migratory Birds

4101 PROPOSED ACTION
Migratory Birds

Project construction and operation could have direct and indirect impacts to migratory birds and
their life requisites, as summarized in Table 4.10-1.

Clearing of vegetation during the avian breeding season could lead to the loss of nests, eggs,
and/or young. This potential effect is not likely to occur because vegetation would be cleared
within the areas of proposed disturbance prior to the nesting season. If vegetation must be
removed during the migratory bird nesting season, surveys for nesting birds would be conducted
by a qualified wildlife biologist within three weeks of the vegetation removal. If active nests are
located within the areas that will be disturbed, VPC will consult with BLM/Reclamation and/or
NDOW to develop appropriate protection measures for the nests. Such measures may include the
establishment of buffers around the nest until the young have fledged or the nest has failed.

Impacts to migratory birds’ could also occur during drilling if the reserve pit contains oil-based
contaminants (such as from runoff or drilling muds), as migratory birds may use the pits for
bathing and loafing. Ingestion of 0il and contaminants or coating of the birds’ feathers could cause
mortality to migratory birds. In order to minimize this potential effect, the pits would be fitted
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Table 4.10-1: Summary of Effects to Migratory Birds

Phase Type of | Effects Life Requisite Effects
Effect
Construction | Direct Physical disturbance to nesting birds, if Breeding
present

Exposure to chemical constituents in reserve | Health and life of the bird

pits

Indirect | Temporary loss of habitat through ground Breeding, foraging, and
disturbance protection from predators
Construction noise Breeding and foraging

Operation Direct Electrocution from contact between Migration

transmission lines

Indirect | Permanent loss of habitat Breeding and foraging
Operational noise Breeding and foraging

with exclusion devises such as netting or floating balls, in accordance with lease stipulations, if
they are to contain oil-based contaminants.

Indirect effects to migratory birds during construction could include loss of approximately 137
acres of foraging and breeding habitat (of which 35 would be temporary). A larger area would be
affected as work could occur within the entire 75 foot wide corridor for the length of the
transmission line.

Effects due to loss of habitat would be minimal because large tracts of similar habitat are adjacent
to the project area. Approximately 21,000 acres of undisturbed, similar habitat is located within a
2-mile radius of the project area, with most of that habitat found to the north and east. Migratory
birds are also mobile and can forage over large distances, such that the temporary loss of 36 acres
of habitat during construction should have minimal impacts on breeding and foraging habitat.

To further minimize impacts to breeding and foraging habitat due to habitat alteration well pads
and roads would be recontoured and reseeded following completion of construction. Reseeding
would not be undertaken in areas where soil conditions are inappropriate or where the adjacent
undisturbed land surface has little or no vegetation, as determined in coordination with a qualified
biologist. Topsoil would be salvaged and reused whenever possible and in a timely manner.

Construction, human activity, and increased noise in the project area from construction and
drilling could temporarily displace migratory birds from the project area. However, large tracts of
similar habitat are found adjacent to the project area, and some less sensitive species of migratory
birds would likely return to the area after construction (Delong et. al. 2004).During project
operation, direct effects to migratory birds could occur from the proposed new transmission lines
in the project area. Birds with large wing spans, such as raptors and some wading birds such as
egrets, can be at risk for electrocution from transmission lines. However, the proposed
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transmission line would be designed with sufficient phase spacing to make it improbable that the
wing span of the typical raptor can contact two phases, thus avoiding electrocution. The
determined spacing would be approved by NDOW prior to construction. HF structures are
inherently safe for migratory birds, which could perch on the top of the poles. Anti-perch spikes
would be installed on the tops of cross arms to discourage close contact with the transmission lines
and potential electrocution.

The transmission line crosses over a wetland area just to the southeast of the wastewater treatment
facility. This wetland area conveys flows from the wastewater treatment area to the FWMA and is
likely movement corridor for waterfowl and migratory birds. The risk of electrocution or injury
from contact with the transmission wires is highest in this location. To minimize these potential
effects, anti-collision devices, as approved by NDOW would be installed on the segments at the
west end of the transmission line within the boundaries of the FWMA in order to minimize effects
to migratory birds. Avian protection devices are described in Appendix B.

Noise during operation of the project could permanently displace avian species, affecting their
migration and foraging behavior. However, large tracts of similar habitat are found adjacent to the
project areas (approximately 21,000 acres within a 2-mile radius of the project area), and migratory
birds would likely return to the area after construction. Migratory birds are also very mobile
predators that can forage over several square miles in a day.

Impacts from decommissioning would be similar to those expected during construction. Some
ground disturbance would be required for the removal of the access roads, power plant, pipeline,
and transmission line. Disturbed areas would be revegetated with a weed-free mix and well pads
and roads would be recontoured. Temporary effects to migratory birds would occur due to noise
and human presence. Measures used during project construction, such as conducting nesting
surveys for work performed in the avian breeding season, would be implemented to ensure that
decommissioning impacts are minimal.

Golden Eagle

No physical loss of project area golden eagle nesting habitat, which consists of large trees and rock
outcrops (e.g., Black Butte, Little Butte) would occur as a result of the project. An inactive golden
eagle nest is located within 1,135 feet of the project area. Although this nest has been inactive for
the past five years, it is possible that golden eagles could reoccupy this site or construct an
alternate nest at another location on Black Butte or within this territory. Activities associated with
project construction and operation that could indirectly impact nesting golden eagles, potentially
causing nest site abandonment and mortality to eggs and/or young, include human activity,
mechanical activity, and noise.

Impacts to nesting golden eagles depend on the source or type of disturbance and the distance
between the disturbance and the nest (Richardson and Miller 1997). Researchers have
recommended variable quantitative buffer zones between active golden eagle nests and variable
sources of disturbance (e.g., noise, visual, pedestrian, vehicle). Suggested buffer zones range from
a minimum of 656 feet to 5,280 feet (Call 1979; Craig 1979; Suter and Jones 1981; Holmes et al. 1993;
Richardson and Miller 1997). It has also been recommended that the size of buffer zones should be
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developed based on a combination of buffer zone and viewshed (Camp et al. 1997) and/or should
consider the prior history of disturbance to individual raptors (Stalmaster and Newman 1978).

Only a small portion of one access road is located within 2,640 feet (2 mile) of Black Butte. Two
existing well pads, some pipeline and associated access roads, and the southeast portion of the
power plant site are located within 5,280 feet (1 mile) of Black Butte. These project features would
be permanent; therefore, buffer zones could not be implemented. The associated human and
mechanical activity and noise could adversely affect nesting by golden eagles on Black Butte. The
documented nest is outside the viewshed of these project features because it is located on the
south-facing slope of Black Butte and is oriented to the east with a chunk of rock obscuring the
view to the west. This location is likely to reduce potential visual disturbance from the project to
any nesting golden eagles. Moreover, the lack of activity at this nest for the past five years suggests
it might no longer be functional.

Because the project consists of a permanent facility and operation, it is unlikely that golden eagles
would construct a nest on the west-facing slope of Black Butte. However, if eagles did construct a
nest, it would be assumed that they habituated to the proposed project. The project would not
physically limit nesting habitat on Black Butte and other potential nest faces are present on the east
facing slope of Black Butte.

Golden eagle fatalities could occur as a result of electrocution with power line structures (APLIC
2006). The approximately 6.4 miles of 120kV) project transmission lines could pose a risk of
electrocution to golden eagles. Foraging golden eagles currently perch on the existing 500 kV
power poles in the area as there are few natural perches (Lehman et al. 2007). Because natural
perches are limited in the project area, golden eagles could also use the project’s power poles as
hunting perches. The portion of the power line running east-west is adjacent to existing uses (i.e.,
the railroad) and may inhibit use in this area.

To protect golden eagles from possible electrocution, the power line pole structures would be
designed with sufficient phase spacing to make it improbable that the wing span of the typical
raptor or waterfowl can contact two phases, thus avoiding electrocution. Figure 2.1-6 shows the
spacing as recommended by NDOW. Anti-perch spikes would be installed on the top of cross-
arms. Additionally, anti-collision devices approved by NDOW would be used on the shield wires
along the transmission line segments that are at the west end of the line, within the boundaries of
the FWMA, which would minimize electrocution risk. Avian protection devices are described in
Appendix B.

As described above, potential impacts to golden eagles from reserve pits that might contain oil-
based contaminants would be minimized because the pits would be fitted with exclusion devices
such as netting or floating balls.

Activities associated with the project, including human presence, mechanical activity, and noise,
could decrease golden eagle foraging efficiency and disrupt typical behavior patterns. Golden
eagles may alter their behavior by avoiding affected portions of the project area during
construction and operation. This displacement could result in a spatial redistribution of
individuals or habitat-use patterns. However, the project does not limit or affect the surrounding
environment and golden eagles would have comparable foraging opportunities within these areas.
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Construction and operation of the well field, power plant, and associated facilities would
temporarily and permanently disturb up to approximately 110 acres of habitat and construction
and operation of the transmission line would temporarily and permanently disturb 27 acres. This
disturbance would result in the removal of vegetation and alteration of habitat needed by golden
eagle prey species. Black-tailed hares and cottontails are the primary prey species of golden eagles
{(Eakle and Grub 1986 cited in Kockert et al. 2002). Both species occupy the project area and the
surrounding environment. Golden eagles that occur in and near the project could prey on the
lagomorphs within the project area. Impacts to golden eagle prey habitat are likely to be minimal
because the affected area represents a 0.65 percent of the habitat within a 2-mile radius of the
project area. The habitat that would be disturbed or removed is not unique or limiting in the
landscape nor does it provide a known prey concentration. Golden eagles should have comparable
foraging opportunities within the surrounding areas.

Golden eagle prey species could also be subject to individual mortality or behavioral changes
during project construction and operation. Direct mortality of prey species could occur as a result
of vehicle collisions. However, speeds are naturally slower on dirt roads, reducing the likelihood
of prey fatalities. Moreover, lagomorphs are primarily active late in the afternoon and early
evening, and vehicle traffic associated with the project would occur during the day. Golden eagles
are known to feed on road-killed wildlife such as black-tailed hares. Eagles flushed from a carcass
could be at risk of collision with vehicles. However, the slower vehicle speed due to the dirt roads
should provide sufficient time for eagles to become airborne and for vehicles to slow and avoid
hitting the birds. In comparison to the cumulative risk of vehicle collisions in the surrounding
area, including within the Alt 50 corridor, the risk of collisions caused by the proposed activities
would be minimal. Because project activities would occur during the day, disturbance and
behavioral changes to prey species active at night would not occur.

4.10.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to migratory birds would
occur.

4.11 Cultural Resources
4.11.1 PROPOSED ACTION

Four archaeological resources were recommended as eligible for listing in the National Register of
Historic Places (NRHP). Construction and operation of the proposed project would avoid all
known resources identified during the survey activities (identified in Table 3.11-2) in accordance
with the State Protocol Agreement between the Bureau of Land Management and the Nevada
State Historic Preservation Office for Implementing the National Historic Preservation Act, 2009,
Appendix H., Sections A and B. The project elements or features shown in Figure 1.1-2 are
tentative and may be built anywhere within the overall project area also identified in that figure. If
any construction or operations activities require disturbance beyond the existing survey
boundaries, additional surveys would be completed and any resources found would be avoided.
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A thirty meter buffer would be placed around historic properties identified and an archaeological
monitor would be on site during the construction of any areas within the 30 meter buffer.

Project construction also has the potential to affect undiscovered or subsurface resources. Vehicles
and workers would stay within the clearly delineated and flagged project areas during all project
operations. The allowable travel areas would be clearly flagged and staff would be informed
(before project commencement) to stay within the identified areas and that any effects on,
defacement of, or removal and/or disturbance of archaeological, historical, or sacred material is
prohibited and subject to disciplinary action.

If subsurface cultural resources are found during construction, all work in the vicinity of the
resource would cease and VPC would notify the BLM, Reclamation, and NDOW environmental
personnel immediately. VPC would implement those appropriate measures requested by the
BLM, Reclamation, and/or NDOW to protect the resource until it could be adequately evaluated
by the permitted archaeologist, and the BLM, Reclamation, and/or NDOW archaeologist, if
necessary.

Based on the avoidance of known sites and the established protocol for the discovery of any new
site, effects to cultural resources would be minimal.

Effects to cultural resources would be minimal during decommissioning. Only previously
disturbed areas would be disturbed during decommissioning. All cultural sites would be avoided.

4.11.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to water quality or hydrology
would occur,

412 Native American Religious Concerns

4.12.1 PROPOSED ACTION

Consultation on the Patua Geothermal project between the BLM and federally recognized Native
American tribes is ongoing. Native Americans religious and spiritual concerns could be affected if
project construction disturbed Native American artifacts and remains. No TCPs or traditional uses
could be impacted by implementation of the project. All archaeological sites can and would be
avoided through project design. If human remains are identified during construction of any of the
components of the proposed project, work within 300 feet of the discovery would be stopped and
the remains would be protected from further exposure or damage. The coroner and Reclamation,
NDOW, or SHPO (depending on land ownership) would be contacted. If the remains are
determined to be Native American, the agencies would follow the procedures set forth in 43 CFR
Part 10, Native American Graves Protection and Repatriation Regulations. Procedures for
handling the discovery of human remains would follow Reclamation Manual Directives and
Standards LND 07-01 (Inadvertent Discovery of Human Remains on Reclamation Lands) if
remains are located on Reclamation-managed lands. If remains are found on private land, NRS 383
would be implemented with SHPO as the lead agency.
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Avoidance of any cultural resources found and implementation of protection measures in the
unlikely event that human remains are discovered would minimize effects to Native American
religious concerns. Decommissioning is not expected to have effects on Native American Religious
Concerns as all sites would be avoided.

4.12.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to Native American remains,
cultural artifacts, or other resources of Native American religious significance would occur as the
project area would remain unchanged.

4.13 Socioeconomics
4.13.1 PROPOSED ACTION

The project is expected to have a positive impact on the economy. Construction of the well field,
power plant, transmission line, and associated features could have a beneficial effect on the
surrounding economy by employing construction workers. Well pad construction and drilling can
employ approximately 20 workers for about three or four months per well. Approximately 12
construction personnel would typically be employed to construct approximately 6 miles of
transmission line. Expenditures for equipment, materials, fuel, lodging, food, and other needs
would temporarily stimulate the local economy over the duration of development.

Once the well field and power plant are operating, about five permanent employees would be
needed for field production, and ten additional employees would be needed for the plant, and
would likely be local, having a minor positive effect on the economy and population. Operation of
the project would also provide tax and royalty revenues for the State and counties, having a
positive impact on the local population. Decommissioning would result in some additional jobs
for disassembling the system. The project would have negligible impacts on socioeconomics.

4.13.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to socioeconomics would
occur because the project area would remain unchanged.

4.14 Minerals
4141 PROPOSED ACTION

Construction of the proposed project would require the use of fill material for well pads, access
roads, laydown areas, etc., which would be obtained from a permitted gravel operation located
east of Black Butte, in Section 24, T20N, R26E (assigned serial number N-86320).

The recovery of other mineral resources would not be substantially affected by implementation of
the proposed project. The Leete Mining District is located 15 miles to the north of the project area.
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Salt and borax are mined from this area. Project construction and operation would have no effects
on this mining area.

During the life of the geothermal facilities, all disturbed areas not needed for active support of
production operations should undergo “interim” reclamation in order to minimize the
environmental impacts of development on other resources and uses. At final abandonment, well
location, production facilities, and access roads must undergo “final” reclamation so that the
character and productivity of the land is restored. VPC would cease utilization of the geothermal
resource during decommissioning or final reclamation. Given the long-term nature of geothermal
facility operations and changes in the future site conditions, additional analysis may be necessary
prior to final reclamation. For interim reclamation, effects to mineral resources would be minimal.

4.14.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to minerals would occur.

4.15 Soils
4.15.1 PROPOSED ACTION

On-site soils at the proposed well pads and access roads have the highest potential for erosion
from wind. Construction of the well field and power plant would disturb a total of 110 acres. The
removal of ground cover during construction of each pad, the power plant, and access roads
would increase the potential for erosion by wind through exposure of denuded surfaces.

VPC’s NDEP BAPC SAD permit, documenting the BMPs to be used, would be implemented for
the project because the surface disturbed would be greater than 5 acres. Erosion and loss of soil
productivity would be minimized by implementing BMPs during construction of the project
components. BMPs include covering exposed top soil, watering unpaved access roads, and
limiting vehicle speeds on access roads to 10 to 30 mph.

Soil erosion could also occur from exposure of denuded soils during rain events. Low levels of
precipitation and the lack of year-round surface water in the project area minimize run-off erosion
potential. A site drainage and runoff management plan would be prepared and implemented prior
to construction. Erosion control measures, including but not limited to silt fencing, diversion
ditches, water bars, temporary mulching and seeding, and appliication of gravel or rip rap, would
be installed where necessary immediately after completion of construction activities to avoid
erosion and runoff. Only certified weed-free BMPs would be used.

All new access roads would comply with the site drainage and runoff management plan in order
to minimize erosion and off-site sedimentation. Access roads would follow existing contours to the
maximum extent possible. In areas where new access roads must be constructed across slopes,
erosion control measures would be installed as necessary, in accordance with Gold Book standards
(BLM 2007). Additional gravel would be laid down when ground conditions are wet enough to
cause rutting or other noticeable surface deformation and severe compaction. Effects from erosion
during construction of the well field and power plant would be minimal.
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The estimated permanent soil disturbance associated with the transmission line is 13 acres and
temporary soil disturbance is 7 acres, with a total maximum not-to-exceed disturbance of 27 acres.
The transmission line would cross existing wetland areas in three locations along the western
portion of the FWMA. The transmission line would be designed to span the wetlands, avoiding
construction activities within the marsh soils. Construction would occur during the dry season to
further minimize effects to soils. Existing two-track access roads would be used along the
transmission route to minimize the amount of new surface disturbance and potential for erosion
during construction of the transmission line,

Operation of the proposed facilities would include routine inspections and minor repairs. Access
to the transmission line for inspection and maintenance would be via existing access roads and
overland traverses where roads are not available or practical. Maintenance and inspection
activities are not anticipated to require any ground disturbance, vegetation removal (with the
exception of routine trimming), or soil stockpiling. Accordingly, an increase in soil erosion or the
loss of topsoil would be minimized during operation or maintenance activities associated with the
project.

Decommissioning and restoration would involve removal of the project elements. Natural habitat
would be restored after the removal of geothermal facilities. Restoration would involve
recontouring and recreating, to the extent feasible, natural forms similar to the original landscape.
Any soils that could be contaminated from exposure to geothermal fluid or other operational
fluids would be tested and properly disposed. Impacts would be minimal.

4.15.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to soils would occur.

4.16 Wastes, Hazardous or Solid
4.16.1 PROPOSED ACTION

Project construction and operation would involve hazardous material use and waste generation.
These materials would include, but would not be limited to, drilling additives and mud, diesel
fuel, lubricants, solvents, oil, equipment/vehicle emissions, geothermal water.

The transport, use, or disposal of hazardous materials could affect workers, the public, and the
environment through accidental spills or emissions. VPC would adhere to general geothermal
lease stipulations for geothermal developers to address the potential impacts involved with
transport, use, and disposal of hazardous materials, including the development and
implementation of an emergency response plan. VPC would comply with all local, state, and
federal regulations regarding the use, transport, storage, and disposal of hazardous materials and
wastes. VPC would prepare and implement a hazardous material spill prevention plan to prevent
impacts to the environment from hazardous materials. Fueling and routine maintenance of
equipment and vehicles would be performed off site or within designated areas with appropriate
spill controls to minimize effects. Wastes considered hazardous by the State of Nevada would be
transported and disposed of according to applicable federal, state, and local regulations.
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Hazardous wastes in the area are processed at the US Ecology Beatty Resource Conservation and
Recovery Act (RCRA)/Toxic Substances Control Act (TSCA) Treatment, Storage, and Disposal
Facility, located in Beatty, NV.

Drilling mud and fluid would be directed to reserve pits. At the conclusion of drilling and testing,
the liquid portions of the containment basin contents would be evaporated, pumped back down
the well, or removed and disposed of off-site in a facility authorized to receive such wastes. Both
Russell Pass Landfill and Lockwood Regional Landfill are permitted to accept solid waste, These
landfills are located approximately 35 miles southeast and 35 miles west of the project area. The
remaining contents, typically consisting of non-toxic drilling mud and cuttings, would be tested as
required by the Nevada BWQP. If non-toxic and as authorized by the BWQP, these materials
would be spread and dried on the well site, mixed with soil and buried in the on-site reserve pit in
conformance with the applicable requirements of the BWQP and the BLM. Testing results and
location of buried waste would be provided to Reclamation and BLM. Impacts are expected to be
minimal. Toxic materials would be disposed of at an appropriate facility.

Well blowouts and pipeline failures are rare occurrences during well drilling and can result in the
release of toxic drilling additives and fluids, as well as hydrogen sulfide gas (see section 4.17 Air
Quality for more information on hydrogen sulfide) from the geothermal resource. Blowouts may
also result in the surface release of geothermal fluids and steam containing heavy metals, acids,
mineral deposits, and other pollutants (see the discussion above in air quality and hydrology).VPC
has and would implement a blow-cut prevention plan. The implementation of BOPE and the
blowout plan would minimize impacts to the environment.

Operation of the project would include periodic use of hazardous materials for maintenance.
Quantities would be small as would the likelihood of upset. Solid and hazardous wastes would be
disposed of at the Beatty RCRA/TSCA facility (or another permitted facility). Impacts would be
minimal. Operation of the geothermal facilities would comply with all local, state, and federal
regulations regarding the use, transport, storage, and disposal of hazardous materials and wastes
and, therefore, impacts on the environment would be minimized.

Impacts from decommissioning would be similar to construction in terms of transport of materials.
Power plant, pipeline, transmission line, and well head parts would be recycled to the greatest
extent feasible. Other wastes would be disposed of at an appropriate landfill to accept the
particular type of waste (i.e., hazardous vs. non-hazardous). Impacts would be minimal.

4.16.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to or from wastes or other
hazardous materials would occur.
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417 Air Quality

4.17.1 PROPOSED ACTION
Overview

Air emissions from the proposed action would be primarily attributed to the following air
pollution sources:

=  Fugitive dust from earth moving and grading and drilling

= Combustion emissions, including diesel exhaust emissions, from heavy equipment and

the drill rig
®=  H:S emissions from well drilling and testing
* GHGs
Fugitive Dust

The primary pollutant of concern during construction activities for the project would be
particulates in the form of fugitive dust. Fugitive dust emissions would be generated by ground-
disturbing activities related to transport of workers and equipment to the site, access road
construction and well pad construction.

Air quality impacts from the construction activities at the well pads and access roads would be
localized and temporary. Up to six well pads (including access roads) would be constructed on
federal land. Particulate concentrations in the vicinity of the project would increase on a short term
basis. Construction when winds exceed approximately 9 miles per hour could further increase
particulate matter in the air; however, the SAD Air Quality Operating Permit (AP1629-2517)
obtained for the project stipulates that a plan for fugitive dust control must be implemented. The
fugitive dust control plan includes dust suppression processes (e.g., watering access roads and
well pads) to minimize localized increases in particulate matter concentrations. These measures
would minimize fugitive dust emissions during construction.

Air drilling could be a source of particulate matter. This particulate matter originates from well
bore cuttings removed with the compressed air and steam. Well testing would also be a source of
particulate matter originating from the well with the steam. Well drilling would produce
condensate, rock and sulfur solids, and particulate matter that would collect in a tank. Particulate
matter emissions from venting steam would be reduced by injecting water into the blooie line.

Fugitive dust generation during operation of the proposed project would be limited to periodic
vehicle emissions from maintenance work and would not be minimal. Particulate and fugitive
dust emissions during decommissioning of the well pads, power plant, and transmission line
would result primarily from ground-disturbing activities related to vehicle travel and earthwork.
Dust control BMPs utilized for construction would also be utilized during decommissioning
activities in order to reduce impacts. Decommissioning of the geothermal and ancillary facilities
and restoration of the disturbed areas would result in negligible impacts.
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Combustion Emissions

Diesel combustion emissions would be emitted from the construction equipment and any diesel-
fueled vehicles used to access the project site as well as from equipment used for drilling.
Combustion emissions of criteria air pollutants (nitrogen dioxide (NO2), sulfur dioxide (502},
carbon monoxide (CO) and fine particulate matter (PMuo)), criteria air pollutant precursors
(volatile organic compounds (VOCs)) and air toxics (small quantities of diesel PM, acetaldehyde,
benzene, and formaldehyde) would be released during well pad and road construction from the
diesel engines. These short-term fugitive emissions would be below the threshold level that would
require a permit from NDEP BAPC.

Combustion emissions from drilling would also be emitted from large bore diesel-powered
engine(s) on the drill rig. Table 4.17-1 is a worst-case emissions scenario for large bore, stationary
diesel engines based on estimated maximum daily fuel consumption at the well pads. Because of
the variables in operating parameters of the engines, emissions are expected to be considerably
lower than in the worst-case scenario. Drilling operations and engine use are highly variable over
24-hour periods. It is unlikely that maximum daily fuel consumption would be reached at any
given point in time. Additional generators and pumps may be required for the project, but these
small sources are not expected to have any sizeable impact on emissions. Diesel engines that meet
US EPA Tier II Diesel Standard Emissions for any diesel engines over 37 kilowatts (kW) (50 horse
power) in size would be used to reduce emissions.

Table 4.17-1: Estimated Emissions from Large Bore Diesel Engines?

Air Pollutant Emission Factor 4 Maximum Estimated
(Ibs/mmBTU) Emissions
Hourly 24-hour
(Ibs/hr) (Ibs/day)
Carbon Monoxide (CO) 0.085 4.83 116.47
Carbon Dioxide (COz) 165.00 942,08 22,609.95
Total Organic Compounds (as Methane (CHa)) 0.09 0.51 12.33
Oxides of Nitrogen (NOx) 3.20 18.27 438.49
Particulate Matter < 10 microns (PMio) 0.0573 0.33 7.85
Oxides of Sulfur (as Sulfur Dioxide (502)) 0.0202 0.12 277

SOURCE: EPA 1996

? Values based on the assumption that a maximurn of 1000 gallons of tow sulfur (0.02%) diesel oil fuel would be used,
and that the average heating value of the fuel is 19,300 BTU per pound of fuel with a density of 7.1 pounds per gallon.
1Source: U.5. EPA 1996.
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Combustion emissions would be localized and temporary, with particulate and gaseous criteria
pollutant concentrations in the vicinity of the proposed project increasing on a short-term basis.
Because of the low background criteria pollutant concentrations in the area and the limited nature
of the drilling activities, none of the activities would exceed either federal or state ambient air
quality standards. Combustion emissions associated with project construction would cause a
negligible effect on air quality.

Hydrogen Sulfide and Other Emissions

Hydrogen sulfide emissions may be an issue during well testing, depending on the chemical
composition of the geothermal resource. HzS can be released from a well during drilling, and
would be vented with the steam and non-condensable gases during flow-testing (if the well
encounters a producible resource). H2S is a colorless, non-condensable gas with a characteristic
“rotten egg” odor. H:5 can pose a threat to human health at high concentrations. Nuisance odor is
of primary public concern, since this distinctive odor can be easily detected at concentrations far
below levels of health concern. The closest residences are within approximately 1,742 feet from the
project site; a distance over which odors would dissipate.

H:S is typically encountered during the production zone drilling phase. There is no federal air
quality standard for H25. Nevada has adopted an hourly ambient air quality standard of 112 pg/m?
for H25 (0.08 ppm) (BAPQ 2007). Emissions would be minimized through the use of properly
weighted drilling mud which is expected to keep the well from flowing during drilling. H:S gas
that may be entrained in the drilling mud and return with the drilling cuttings to the solid
separation process is expected to be neutralized by the high pH of the mud system. Data collection
devices would be installed and operated during all phases of drilling and testing. An H2S
abatement plan would be developed and implemented during long-term flow-testing if it becomes
apparent during drilling operations that H:5 abatement is necessary to minimize potential
nuisance odors. With monitoring and abatement, H2S emissions would be minimal.

H:5 emissions would be minimal during the operations phase of the project. The power plant
would be a binary system and the geothermal fluid would be injected back into the reservoir
without coming into contact with air (unless some of the fluid is used for cooling). No H2S
emissions would occur as a result of decommissioning, as the wells would be shut-in and plugged.

Other potential emissions during drilling could be caused by releases of NCGs during a loss of
well control. Blow-out protection equipment would be installed on well heads during drilling
operations to prevent such events from happening and drill rigs would be equipped with alarms
to detect unsafe levels of NCGs. Anticipated geothermal fluid chemistry is such that temporary
releases should not cause violations of Nevada air quality standards.

GHG Emissions

There are no federal regulations governing the emissions of GHGs during project construction.
The Final Mandatory Reporting of Greenhouse Gases Rule issued by the EPA, as signed on
September 22, 2009, requires suppliers of fossil fuels or industrial GHGs, manufacturers of vehicles
and engines, and facilities that emit 25,000 metric tons or more per year of GHG emissions to
submit annual reports to the EPA. The NDEP also requires GHG emissions reporting; however,
NDEP has exempted geothermal projects from GHG reporting,.
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The diesel engines used to power construction equipment and drill rigs would generate CO2and
small amounts of methane. Emissions of steam during well testing would also include GHGs,
mostly in the form of COz. However, the amount of fossil fuel powered GHG emissions that
would be off-set by the proposed facility would more than compensate for the CO2 emissions from
the proposed project construction. A comparison between geothermal and fossil fuel COz
emissions from electrical generation is shown in Table 4.17-2. Emissions reported in the table are
weighted average values for all geothermal capacity.

Decommissioning would result in minor emissions associated with construction equipment. These
emissions would be minimal.

Table 4.17-2; Geothermal vs. Fossil Fuel CO; Emissions for Electrical Generation

Geothermal Coal Petroleum Natural Gas

Emissions (pounds COz per kilowatt hour) 0.20 2.095 1.969 1.321

SOURCE: Bloomfield et al. 2003

4.17.2 NO ACTION ALTERNATIVE

The No Action Alternative would result in no geothermal exploration or development in the
project area. No ground-disturbing earthwork, drilling, road-building, pad construction, or other
activities described in the proposed action would occur. No impacts to air quality would occur.
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5:
Cumulative Effects

5.1 Introduction

Cumulative impacts are defined by the CEQ in 40 CFR 1508.7 as “impacts on the environment
which result from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person
undertakes such other actions.”

The following discussion evaluates the potential impacts of the Proposed Action when taken in
combination with the potential impacts of known past, present, and reasonably foreseeable future
actions in the analysis area. Unless otherwise identified below, the analysis area for cumulative
impact consideration is the same as the analysis area for the resource in Section 4.

5.2 Past, Present, and Reasonably Foreseeable Future Actions
5.21 PAST AND PRESENT ACTIONS

Current land use activities in the vicinity of the project include existing geothermal exploration
activities by VPC and grazing. The existing, LADWPs PDCI 500 kV transmission line corridor
abuts the western edge of the project area in T20N, R25E, Section 15. The FWMA is also managed
in the area, Portions of private land are also located around the project area.

Other existing activities in the project area include:

* The FEWWTF, which discharges effluent into the FWMA
s Dispersed recreation

s Off-highway vehicle (OHV) use (currently illegal use)

= Other illegal uses

5.22 REASONABLY FORESEEABLE FUTURE ACTIONS

Reasonably foreseeable future actions constitute those actions that are known or could reasonably
be anticipated to occur within the study area, within a time frame appropriate to the expected
impacts from the Proposed Action. For the Proposed Action, the time frame for potential future
actions is assumed to be the duration of the lease, or approximately 35 years. Future activities are
anticipated to include all current land use activities (i.e., grazing, current geothermal energy
exploration, recreation, OHV use, and drainage for Newlands Irrigation Project), as well as
geothermal development. The project is located near the Hazen Lease Area (although not a part of
these leases). The Hazen leases are located approximately 2 miles to the southwest of the proposed
well field. The Hazen area includes 6 leases encompassing 5,585 acres (BLM 2006). No exploration
or development has occurred to date on these leases although exploration and development could
occur in the future. Several other leases within the Patua Unit could also be developed in the
future,

A new transmission line and substation is being constructed by NV Energy and/or a private
developer on private land in T20N, R25E, Sections 8 and 9, where VPC will interconnect.
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5.3 Cumulative Impacts for the Proposed Action
53.1 LANDS

The Proposed Action is consistent with BLM land use planning for the area and would not
interfere with other ongoing or reasonably foreseeable future activities, and therefore would not
contribute to cumulative impacts on land use.

53.2 LIVESTOCK

The Proposed Action would potentially remove some grazing land in the area. The proposed
project’s contribution of a permanent loss of 2 AUMs (0.5 percent) is negligible. No other proposed
projects that could also remove AUMs would occur in the same area as the lease.

Weed propagation from increased OHV use could indirectly reduce grazing efficiency and human
disturbance could also impact livestock grazing. Implementation of the Noxious Weed Abatement
Plan would reduce and improve the existing weed propagation issues, minimizing effects. Human
disturbance after construction is mostly associated with maintenance of the transmission line,
which would occur on a periodic basis. OHV use may increase in the area; which can propagate
weeds; however, the access road along the transmission route already exists and it is at the edge of
the grazing lease boundary, so it does not increase access to the majority of the lease area.
Implementation of the Noxious Weed Abatement Plan may offset impacts of improved access by
reducing the number of weeds that OHVs encounter along the improved roads.

5.3.3 WATER RESOURCES

When combined with other current and potential future area activities, such as other geothermal
development, there would be an increased potential for impacts to surface water and groundwater
quality. Potential impacts to groundwater quality during project construction would be minimized
through the use of BMPs. Wells would be cased to minimize the potential for localized impacts.
Other geothermal projects would likely implement the same measures, but would be located at
enough distance not to impact the same areas as the proposed project.

Effects to wetlands and hot springs from the proposed project are expected to be minimal, as the
geothermal reservoir is very deep and likely separated from the groundwater, which is greatly
influenced by shallow water from the Truckee Canal. Potential impacts to surface water would be
temporary and local, and also would be minimized through the use of BMPs.

Other geothermal projects that could be developed in the area (i.e., on the Hazen leases) would
also use pumping and injection techniques to manage the reservoir. These projects would be
expected to have minimal effects on surface waters for the same reasons as stated for VPC's
project. If VPC were to use groundwater as cooling water, effects to the wetland are also
anticipated to be minimal because of separation of the aquifer and distance from withdrawl. Some
groundwater drawdown would occur in the area of withdrawal; however, this area would be
nearer to the well field. The permit from the State Engineer would require a review of effects to
other groundwater users. If other groundwater users arise after VPC is developed, their proposed
use would be subject approval of a permit by the State Engineer to minimize effects to existing
groundwater users.
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5.3.4 WETLANDS AND FLOODPLAINS

The proposed project would not result in the fill or loss of any federally jurisdictional wetlands.
The project could have some minor impacts to wetland and riparian habitat; however, the effects
would be minimal and would be further minimized through measures to prevent contamination
of wetlands and to facilitate flows.

Other geothermal projects could be developed in the project area, such as on the Hazen leases.
These projects would have similar negligible impacts on wetlands from groundwater drawdown
as VPC’s project because the geothermal aquifer is separated from the groundwater aquifer.
Because VP(C's project is expected to have negligible effects to the wetlands because of separation
of the aquifers, cumulative effects attributable to the proposed project would be negligible.

5.3.5 VEGETATION AND INVASIVE, NON-NATIVE SPECIES

The proposed project could result in the temporary and permanent removal of up to 137 acres of
vegetation. The upland vegetation habitat types are very common in the area. The marsh habitat
that would be affected is of lower quality than the surrounding wetlands because it is in a
disturbed corridor near the existing railroad tracks where there currently is two track road and
invasive species. Higher quality wetlands are located further north into the FWMA. None of the
other activities in the area are expected to result in removal of the wetlands in the project area.
Other projects, particularly other geothermal development, could result in the loss of desert scrub
and similar habitat in the area; however, over 21,000 acres of similar habitat (e.g., scrub, wetland,
and salt scrub) are located adjacent to the project area. The project’s contribution of a loss of 137
acres would be minimal. Other geothermal projects can be expected to be of a similar size as the
proposed project. A cumulative loss of even as many as 300 acres is still minimal compared with
the available similar habitat in the overall area (an estimated 1 percent).

The proposed project could increase access by illegal OHV usage by improving existing roads.
OHYV could in turn increase the spread of invasive and non-native species. Individual projects
such as the building of the substation and transmission connection on private lands or additional
development on the Hazen leases to the south, could spread invasive species if proper measures
are not taken. VPC would implement a Noxious Weed Abatement Plan to help reduce invasive
plants in the project construction areas. A reduction in the number of invasive species in the
project area could counter the potential for increased illegal OHV use in the area.

5.3.6 WILDLIFE AND MIGRATORY BIRDS

The project would have minimal impacts on wildlife due to the nature of the project and the
incorporation of environmental protection measures. However, there could be negligible residual
impacts from habitat loss and fragmentation.

The proposed project is generally adjacent to existing linear landscape-dividing features and, as
such, is part of the existing edge environment. Other geothermal projects, if to occur, would likely
be built on the other side of Alt 50 within the Hazen leases, which would extend the edge
environment in the other direction but would overall be minimal or negligible compared with the
availability of similar habitat in the area.
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Impacts to migratory birds and wildlife from existing uses such as the railroad track, Alt 50, the
FEWWTF, and existing transmission lines, would continue into the future. The wildlife that
inhabit the project area is are acclimated to these features. Additional noise and human presence
due to other projects could have some effects. Increased human presence in the area would be
minimal as the operation of the plant would only require about 15 additional workers. Noise
impacts from other development could generally push wildlife further to the north; however,
abundant undeveloped habitat is available to the north.

The project would result in the potential loss of area (larger than just the disturbance footprint) for
wildlife during construction due to human presence and noise. Other geothermal development on
the Hazen leases would not likely be constructed on the same timeframe as the proposed project.
The private development of the substation and transmission line at the terminus of VPCs
transmission line could occur at the same time. Construction of the transmission line would
remove small amounts of vegetation for general wildlife and avian species. Even with the
construction of the approximately 2-mile-long private transmission line, overall effects to habitat
and wildlife would be minimal because of the abundant similar habitat in surrounding areas (over
20,000 acres). Operation of the well field, power plant, and transmission line would thereby
contribute a negligible effect to the overall cumulative impact to wildlife within the area of
analysis.

5.3.7 CULTURAL RESOURCES AND NATIVE AMERICAN RELIGIOUS CONCERNS

The proposed action has the potential to affect cultural resources if a significant site is damaged or
destroyed; however, protection measures included in the project would minimize the likelihood of
effects (through avoiding all known resources and stopping work if a resource or remains are
encountered). Other geothermal development in the region is not expected to aggregate this
impact, as the potential impact is localized and physically separate from other possible or current
development. Cumulative impacts are not expected.

5.3.8 SOCIOECONOMICS

The proposed action would have negligible effects on socioeconomics. The project would have
beneficial effects to the economy and would not damage or degrade the physical environment. The
proposed project would not make a contribution to an otherwise cumulative effect. Other
geothermal and energy projects would likely also have a positive effect to the local economy.

5.3.9 MINERALS

The project would have no effects to mineral resources. All fill material would be obtained from a
permitted gravel operation (N-86320). The proposed action would not inhibit the ability for other
leases to be explored or developed. The project would have minimal contributions to cumulative

effects.

5.3.10 SOILS

The contribution of the proposed action to soil erosion would be minimized through the use of the
BMPs. Compounded levels of erosion to soils would be minimal because erosion prevention
practices are common for all development. Increased illegal OHV use could increase dust
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generation and cause soil disturbance; however, much of this activity currently exists. Use of the
improved roads instead of undisturbed earth would minimize some effects. The use of improved
roads could; however, increase access to other undisturbed areas. The overall iliegal OHV use on
undisturbed lands in the area would probably not change markedly.

5.3.11 WASTES, HAZARDOUS OR SOLID

Solid waste and hazardous materials would be transported, stored, and used as part of the
proposed action. When combined with other area activities, the increase in the total volume of
wastes handled would result in an increased risk of spill or other release of waste materials to the
environment. Implementation of the BMPs described in Section 4.16 would minimize the potential
for wastes and hazardous materials to be released to the environment.

5.3.12 AR QUALITY

Construction of the proposed project would result in fugitive dust emissions, combustion
emissions, H:S emissions, and GHG emissions. With the implementation of protection measures
identified in Section 4.17, emissions are expected to comply with federal and state ambient air
quality standards.

Other simultaneous geothermal development in the area would also have emissions, but would
have to comply with standards as well. Other geothermal development would be at least 2 miles
away and compounding of emissions would be negligible. Fugitive dust in the region has raised
fine particulate matter (PM1o) levels above standards naturally. Dust is generated by existing
activities such as traffic on Alt 50 and other roads, and OHV usage in the area. The proposed
action includes several dust suppression measures to minimize the proposed project’s potential
contribution to air quality impacts.
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Consultation and Coordination

6.1 Agencies and Individuals Contacted

Organization Contact
US Army Corps of Engineers Sacramento District Office
Public Utilities Commission of Nevada Garrett Weir

WNevada State Fire Marshall

Ginny Capucci, and Fred Pascual

Nevada Division of Water Resources

Hamilton Reed

Nevada Division of Minerals Lowell Price

NDEP, Bureau of Air Pollution Control Randy Phillips
NDEP, Bureau of Water Pollution Control UIC Program Russ Land

Bureau of Health Protective Services, Health Division Judy Newberg
Nevada Department of Wildlife Elmer Bull, Pat Kelly

Nevada Bureau of Waste Management

Valerie Kauffman

Churchill County

Eleanor Lockwood

City of Fernley

Melinda Bauer

6.2 List of Preparers
6.21 LEAD AGENCIES

Name Agency Project Expertise

Susan McCabe BLM Cultural Resources; Native American Religious Concerns

Andrea Minor Reclamation Invasive, Nonnative, and Noxious Species; Wildlife; Livestock;
Soils

John Wilson BLM Migratory Birds; Threatened and Endangered Species

Peter Neugebauer Reclamation Wastes, Hazardous or Solid; Water Quality (Surface/Ground);
Wetlands/Riparian Zones; Lands

Carla James BLM Minerals

Desna Young BLM NEPA Project Manager

Jason Wright BLM Cultural Resources; Native American Religious Concerns

Amy Barnes Reclamation Cultural Resources

Patua Geothermal Project



6: CONSULTATION AND COORDINATION

6.2.2 CONSULTANTS

Name Company Role

Laurie McClenahan Hietter RMT, Inc. Project Director

Tania Treis RMT, Inc. Project Manager; Technical Analysis

Stefanie Smith RMT, Inc. Technical Analysis

Aaron Lui RMT, Inc. GIS

Corey Fong RMT, Inc. GIS

Susanne Heim 7Q10 Water Resources

Sue Fox Wildlife Resources Wildlife and Migration Birds
Consultant

6.3 Tribes Contacted

Organization Contact
Fallon Paiute-Shoshone Tribe Alvin Moyle, Chariman
Pyramid Lake Paiute Mervin Wright, Jr., Chair
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APPENDIX B: AVIAN PROTECTION DEVICE SPECIFICATIONS

Introduction

Avian protection devices would include both perch deterrents and anti-collision devices. Figure 1
shows the areas of the proposed 6.4 mile long transmission line where anti-collision and perch
deterrent devices would be installed. The avian protection devices and their locations were
developed in coordination with NDOW and the project’s consulting wildlife biologist.

Specifications
BIRD SPIKES

Bird spikes would be used on the cross arms of the transmission poles. The proposed bird spikes
are humane with blunt tips that prevent injuries to both birds and maintenance workers. The bird
spike bird control product consists of thin, stainless steel rods and a clear U.V. resistant
polycarbonate base for long lasting durability while inhibiting the largest birds. A representative
spike and adhesion methods are presented in Figure 2. The location of where the spikes would be
installed on the cross arms of the transmission line H-frame poles is shown in Figure 3.

ANTI-COLLISION DEVICE

The Firefly Bird Flapper/Flight Diverter #11 would be used for anti-collision. The FireFly Bird
Diverter was developed to protect birds from collisions with overhead power lines and
communications towers better than past technology.

The FireFly Bird Diverter incorporates motion, reflectivity, and light emissions to deter birds from
a protected area. The advantages of the Firefly Bird Diverter include:

s Fast installation

s Fully tested and developed by biologists to be the most effective diverter

»  FireFly uses materials that glow at night up to 10 hours

=  FireFly Spins in the wind alerting the birds of obstructions

The Firefly Bird Diverter #11 is shown in Figure 4. The spacing of the diverters is shown in
Figure 5.
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Figure 2: Bird Spike Specifications

<4

hird Spikes
Bird Spikes clear resistant poly carbonate base supports blunt-tipped, stainless steel
rods that humanely deter problem birds from landing.

Narrow Bird Spilees: 2 1 2" wide bird spike (1 ft)
W ide Bird Spikes: 5 vide bird spike (1 1)
Extra Wide Bird Spikes: 8" wide bird spike (1 1)

BP-Fio0 $3.70
BP-F200 S4.10
BP-F300  $4.95

Special Bird Bond

This is an exceptionably strong, but flexible adhesive, specially farmulated to handle
dramatic tenmpeature changes without cracking, Bt adheres our bird spikes to most
surfaces, For best resulls, make sure the mounling surface is dry, completely cleaned and
prepped. Full cure is in 24 hours at normal temperatures, but under some circumstances
it ciin b workable in as little as four hours.

o earvidge (va.)
T bube (eal)

if* BBoz  $11.20
I\ BBo2  S6.25

1 ey tube ) i1\ BBo 5285

Self §apping Serews
el spikes easily to melal surfaces with these sell tapping screws.

Hhe o Sorew Small (100)
van Scorew Small Stainless Steel {100)
e Seiew Heay Duty (100)

HA-S100 $9.10
HA-Siz20 $33.00
iIA-5200 $S1095

SOURCE: BirdBuster (http:/iwww.birdbusters.com/birdspikcs_hardware.htm)
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Figure 3: Bird Spike Strip Mounting Configuration

o]

5" BIRD SPIKE STRIP

SECTION A—-A

SOURCE: Vulcan Power Company 2010

Figure 4: Firefly Flapper/Flight Diverter

+

Firefly Bird Flapper/Flight Diverter #11
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Form 3200-24a UNITED STATES Serial No.
{iuly 2007) DEPARTMENT OF THE INTERIOR,
BUREAU OF LAND MANAGEMENT
OFFER TO LEASE AND LEASE FOR GEOTHERMAL RESOURCES
(For New Leases Issued Under the Energy Pollcy Act of 2005 [August 5, 2005])

The undersigned (see page 2) offers to lease all or any of the lands in item 2 that are available for lease pursuant to the Geothermal
Steam Act of 1970, as amended (30 U.S.C. 1001-1025).

READ INSTRUCTIONS BEFORE COMPLETING

N-85705

1. Namo la. Street

Vulcan Power Company 345 SW Cyber Drive, Suite 103

Ib. City lc. State 1d. Zip Code
Bend OR 97702

2. Surface managing agency if other than BLM: Unit/Project:

Legal description of land requested (segregate by public domain and acquired lands}: Enter T, R., Meridian, State and County

Total Acres Applied for

Percent U.S. interest

Amount remitted:  Pr ing Fee $ Rental Fee § Total §

DO NOT WRITE BELOW THIS LINE
3. Land included in lease: Enter T., R., Meridian, State and County

T. 20 N., R. 26 E., MDM, Nevada

sec. 20, lots 1-8;

sec. 04, lots 5-12: sec. 20, N2;

sec. 04, S2; sec. 22, all;

sec. 08, all; sec. 28, all,

sec, 10, all;

sec. 16; all; Total Acres in Lease 4535.51

Rental Retaincd $ 9072.0Q

In accordance with the above offer, or the previously submitted competitive bid, this lease is issued granting the exclusive right to drill for, extract, produce, remove, utilize, sell,
2nd dispose of all the geothermal resources in the lands described in Item 3 together with the right to build and maintain necessary improvements thereupon, for a primary term of
10 years and subscquent extensions thereof in accordance with 43 CER subpart 3207. Rights granted are subject to applicable laws, the terms, conditions, and attached
stipulations of this lease, the Secretery of the [nterior’s regulations and formal orders in effect as of icase issuance, and, when not inconsistent with the provisions of this lease,
regulations and formal orders hereafter promulgated,

Type of Lease: EP STATES OF AMERJCA
Competitive BY o zﬂ[l ':O

D Noncompetitive T
(Slgmng‘Oﬂicml)
D Noncompetitive direct use (43 CFR subpart 3205) ATANDA CLARK
(Printed Name)
Comments:
Chief, Branch of Minerals Adjudicafion 0CT 27 2008
(Title) {Date)

EFFECTIVE DATE OF LEASE NOV 0 1 2[]08

Check if this is a converted lease D
EFFECTIVE DATE OF LEASE CONVERSION

(Continued on page 2)
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{8) The undersignad cartifics that.

(!) The offaror is 2 ¢inzen of the United States; an associarion of such citizens; & ,ara

d under the Taws of 1he Uniled Stares, any State or the Dismice of Columbua, (2) Al parties holding an

i rest in e offer arc in compliance with 43 CFR part 3200 and the authonzing Act; {3} The nﬂ’em ] chlrsuabln ntereats, direet and indirect, do not exceed thosa allowed under the Act, and {4) The offeror ia nat considered

aminor under the lawr of tho State in which the lands covered by this offer are located
b) The undersigned ngrees that signing this offer constitutes P of this lease, including all rerms,

\nrl'

of which the offeror has been given notice, and any ameadment or separats lease that may

cover any land described in tis affee open to lease application af the nime this offer was ﬁlnd but omitted l‘or Ay feason front this lease, The offeror further agrees tat this ulfer cannod be withdrawn, either in whale or part,
unless the withdrawal is recaved by e proper BLM Stue Office before this lease, an amendment Lo thig lease, ot 8 sepasate lease, sduchever covees the dand described in the withdrawsl has been signed on behalf of the

United Statos.
Thig offer will bo rejocted and will afford the offerar no prioity 1€ it is not properly leted and d in wnlu!m lations or if  is not panicd by the d pay Thle I8 U.S.C. § 1001 makes.ta
cnme for any persen knowingly and willfully to make to any Department or sgency of the United Stares any falss, fictinous, or fraudul of cep a3 to any matter within its junisdiction

Duly execuisd this

{Printed Name of Lesser or Attomey-m-Fact)

{Signature of Lesses of Attomey-in-fact)

LEASE TERMS

See 1 Rentals—Ranials must be paid ta the proper office of the lessor in advance of each lease year, Annual
rental rales per acrs or fracthon thersof, as applicable, are;

{a) Noncompetitiva lease (includes poxt-sale parcels oot recsiving bids, a direct use leage or a fensa wtsued 1w
& mining claimant) $1 03 for the firet 10 years; thereafter $5,00; of

{b) Competinve Jease 52 00 for the first year: $3.00 For the second through teth yéar; thereafter $5,00,
Annual rental 13 always due by the anmversary date of this |ease (43 CER 3211 13), regardless of whsther the
lease i3 in a umt o outsidz of a unn, the leasd 13 1n production or not, or myelhes or divect ute [¢ed apply 10
the

Kentel may only be credited toward royaity under 43 CFR 3111 15 and 30 CFR 218.303. Rental may not be
credited agunst direct use fees. Failure to pay annual rental timely will result in Jate fees end wall make the
lease subject 10 tormination in accordance with 43 CFR 3213.14.

Ser. 2, (a) Royaines—Royalties must be pad to the proper office of the lesgor. Raynlriu are dus on tho las

day of the mooth following tha manth of production, Rnyllln:s will bt computed in accordance mlh

applicable regulations and orders Rayalry rates for geoth duced for the

generstion of eleciricity but not sold in an am’s lenxﬂl mansaction are: 1.75 |meenz for the first 10 yoears of

produchon and 1.5 percent afler the first 0 years Tho rayalty ruie is to be applicd to the gross proceeds

derived lrom the sala of decincily in accordance with 30 CFR part 206 subpan H.

Tha royalty rale for b denved from gooih: duction that are minceals spoecified in

section | of the Mulerll Leasing Act {MLA), as amended (10 U.S.C, 181), is 5 percent, sxcepi for sodium

compounds, for which the royalty cata ix 2 percent for sodium produced botwean Sepiember 29, 2006 and

Septomber 29, 2001 {Pub, L. No. 109-338, § 102: nole to 30 US.C, 262). Ne royalty is duc on byproducts

1hat are not specified in 30 US,C. § IBL (43 CFR 3211 19)

1€ s leasa uraponlon thereof is committed ta an lppm'ved o Or unit &g/ and the
provision for alfocation of prodh , royalties must ba paid on the produchon

lllncn:d 1o this Inue.

{b) Aum's leagh vansactiony=—The royally rate for geothermal resources sald by you or your affiliate at

am's length to 3 purchaser is 10 parcent of the gross procecds denved from the arm's-ength sale (43 CFR

12117, 3211 §8),

{c} Advancad royaltics—In the absence of a suspeasion, if you cease prod for more than one calendsr
monith an a lezte that i9 subject 10 royaitics and that has echieved I production, your lease wll
remain in effact only if you make s ! royalty pay wm 1 ml.h 43 CFR 3212, 15{a) and 30
CFR 218305

{d) Direct use fm—Dnmnmfus muslbe;md m lieu of coyalties for geoth 1 that ara ubilized
for drusat, or other enengy needg other than the commercial production or
generation of electricity. but niat sold in &n arm's length mansaction (43 CFR 3211 18; 30 CFR 206,356}

“This requirerment applies 10 any direct use of federal gooth 1} {unless the " pled

as dexcnbed in 3¢ CFR 202.351(b) of the [essee is oovered by paragraph (&), below) and is not limited o
direct use eases. Divect use fees ara due on the last day of the month following the month of production,
() §f tha lesses 13 2 State, wibal, ar local govemment covered by 43 CFR 3211 18{a)(3) and 30 CFR

206 366, chack here [1 A lesses under this paragraph 13 not subject to paragraph (d), above. In licu of
royalites, the lessee under this pasagraph must pay a aennal fee of

$

Sec. 3, Bonds A bond must be filsd and 1 For lease op
regularions.

ay required by wpplicablo

Se:.ink q raluuf' lop

with - letions (43 CFR 3207 11, 3207 12}, and s prevend
unuecssa:y damaue to, loss of, or waste of essed resources, Lessar feserves. the night ko specify rates of
dovelopment and producticn and o require lessee 10 commit 10 2 OF upii age 1, wathin
30 days of notice, if in the putlic interest Lesses must dall and produce wells necessary o protect leased
lands from drinage or pay ¥ royalty for drainage in the amount determined by lesser, Lessor
will exempt lesses from work requirements only where the lease ovedics a mining dnm that hes an
approved plan of aperations and where BLM determines that the develop of the geath on
tha lease would interfers with the mining operatioa (43 CFR 3207 13)

, wnilization, and drainage-Lessee must perform work

Sec. 8. I il and b Laseea must file with the pioper offica of the lessor, not later
than {30) days aﬂer the ulfedlve date ﬂleunf , any conlract or evidence of other arrangement for the sals, use,
or disposal of g d , ar for the sale of slecmcity generated using
geathermal cesources produced from Ihe Iﬂ:u At sur.ll hmes and in such form as lessor may prescribe, lessss
mugt furmsh detailed and all d howing (a} llld. quality of all geotharmal
resources produced and used {either for jal poduction of g of eleciicity, or in a direct use
) or sold; (b) p ds derived therefrom or from the sale of eleciricity generated umng such
(e} that ara idably lost or reinjectsd before use, used to generals plani parasitic
sleemcity {as defined n 30 CFR 206 35I) ot ultctnury for lease operahons, or otherwise used for fease
operations relatad 1o the of el 1y, wad {J) and quahity of
all byproducts produced and p d denwd l‘mm the sale or disposition lllmol' Lesses may be required to
provide plats and schesatie diagr 3 log wark and imp , and reports with
Tespert to parties in nterest
In a forma and maniner appeoved by lessor, lesses must keep a dmly dnlling record, a log, and complets
wformation an well surveys and tests, keep & record of subsucface investigations; and fumish copies o lessor
when required

Lossee must keep open at alf times for inspection by any authorized afficer of lessor, the leased

prcmises and )l wells, improvemeats, machinery, and fixtures thercon, and all books, accounts, maps, end

cecords celativa 10 Operations, surveys, or on or i the leased ands. Lesses atust muntan copres of

all sales agr renotdx tilling muds. o5, RTOSS p ds and p data

ganding the sale, disp or use of geoth ryprod 4 ‘mdd’muleafe!eemuty
d using duced Erom the leags, md alf ather information relevant to d

dum ugs fees. All such mmlds must be d in lossee's g offices for furure sudit hy tessor and

produced upon request by lewsor or lessor’s authonzed sepresenialivo Or gt Lassen mugt mantan raquiced
records for 6 years aller they are generated or, if an sudit ar investigation is uaderway, until relessed of the
obligetion to maintain such records by lessor,

See. 6. Conduct of operations-=Latzee must conduct operations m a manner that minimizes adverse impachs to
the land, mir, and water, to cultural, biological, visua, and other resousces, and o other land uzes or users. Lessee
must take reasonable measures deemed neccasary by lessor to iplish the intent of th To tha extent
cansistant with leascd rights granted, such measwres may include, but are not limited 1o, modification ta siting or
design of faciliics, nming nr‘oper.mon:. and specification of intedm and final reclamation measures, Lossor
tegerves the Nght o ceati g uses and o auth future uses upon or 1n the leased lands, including the
apptoval of sasemeny or ny\mr way, Such uses will be conditioned 5o 35 o prevem unnecessary or
unrcagonsble nferferencs wath rights of lesses Pnot o dwhlng IM surt‘we orlhe tcl.wd lands, Tessee must
contact lassor to be apprised of procedures 1o be i that may be
necessary. Arews o be dmurbed iy fetuite imveniarios-of special studies to dererming the extonl oF impacts 1o
other resourees Loassor may coquire lessee 10 complete minar 'mvmlnnes of short iem ;pa:ial studiag under
guidelines provided by lessor. If, in the uonduct or 1 L] d or eed: d species, objects of
historie oc scientific mlesest, or d | effcels are observed, lessos must
immediately contact fessor. Lesses must cewse any opauhom that are liksly to affect or take such specics, or
result in the modification, damage or destructon of such habitmis or objects

See. T, hoducnor\of ypiod If th ducti use or ion of geoth J
lasds is le of producing a valuable by or by ludi
water for bensficial useain acmrdnm with appllcnbla State wam'law: lmrrmqumn subgrantial beneficial

production or yse thersof by lessere.

mellusolmd

Sec. 8. Damages to praperty—Lesses must pay lessor for damage to fessor’s improvements, and must save and
hold tessor harmifesg from all ¢laime for damage or harm to parsons or propenty as a result of lease operations

See. 2P i ofd:vus: and equat jity—Lesses must in o safe workng
d d lin lations and standard ndusiry ioes, and take necessary to profect
publlc health and .ufely Laasor reserves the right 1o ensura that praduchion is sold at reasonable prices and to
prevent monopoly Lessee must comply with Executive Order Na 11246 of Seplember 24, 1965, a3 amended,
md regulations and rclevml ordersof the Secrstary of  sbor ssued pursuant theretu, Nesher lessee nor losses’s
may 8 d Facilities.

Sec. [0, Transfer of lease and relinquishy ofleas  Asroquired by lati lessea must Ble with
lessor any assignment or other Liznsfer of:n interest in this lease Subyect Lo the ru]mn:mtnls of 43 CFR subpart
3213, lessee may relinquish this lease or any lega) subdraision by filing in the proper office 2 written
relinquishment, which will be effective as of the date BLM receives it, subject to the mnunued obhgamm of the
lessee and surely to be responsible for: paying all accrusd rentals and royalti ] g and abandoning &l
wells on the relinqushed land, resionng and reclaiming the surfuce and other resources; md complying wnh 41
CFR 31004

See. L. Delivery of premises—AlL such tima as all or portions of this lease are retumed 1o lessor, lessee must
place all wolls in condition for susp or aband t, reclaim the land as specified by lessor. and withina.
reasonable panod of time, not deemed necessary by lessor for prasacvation
of producible wells or continved pmteclm of the enwmnuwl(

"

See. 12, Proceedings in case of default If lessee f2ils to comply wilh any pravisions of this lease ar other
applicable requirements under 43 CFR 3200.4, and the noncompliance continues for 30 days aftar written nofica
thereof, ths lease wall be subject to terminstion in sccordance with the Act and 43 CFR 3213, This
provision will not be d o prevant th isa by lessor of any other l2gal and equitsble remedy or action,
including waver of the default Any such remedy, waiver, or action will not preveat Isser terminarion for the
same dzfisult occumng at any other ima. Whenever the lesses l'llls to eomply in a timely manoer with any of the
provisions of the Act, this lease, the regulations, or other under 43 CFR 32004, und
immediate actian 13 required, the lessor may enter on the leased lands and take measures deemed aecessary 10
cormect the fulure at ths leesee’s expense.

Sec. 13, Hewrs and in-interest—PBach obligat "ﬂlls lease will extend 1o and be binding upon, and
overy bensfit heeoof will inure to, the heirt, ch or axsigns of the respective
parties hereto

{Continued on page 3)

(Form 3200-24a, page 2}



INSTRUCTIONS

A. General

. Items 1 and 2 need to be completed only by parties filing for a noncompetitive lease  The BLM will complete the front of the form for other types of leases
The BLM may use the “Comments” space under Item 3 to identify when: the lessee has elected to make all lease terms subject to the Energy Policy Act of
2005 under 43 CFR 3200.7(2)(2) or 43 CFR 3200.8(b) (box labeled “converted lease” must also be checked); the lease 15 being issued noncompetitively to
a party who holds a mining claim on the same lands as 18 covered by the lease under 43 CFR 3204.12; the lease is a direct use lease issued to a State, local,
or tribal government (box at section 2(E) under Lease Terms must also be checked); the lease is a competitive lease with direct-use-only stipulations
attached; or other circumstances exist. A lessee who seeks to convert only the royalty rate of a lease under 43 CFR 3212.25 or whe qualifies for a cage-by-
case royalty rate determination under 43 CFR 3211.17(b)}{1)(i) should not use this form, but should instead use an addendum to the existing lease,

2. Eatries must be typed or printed plainly in ink, The offeror must sign the form (Item 4) in ink.

3. Anoriginal and two copies of this offer must be prepared and filed in the proper BLM State Office. See regulations at 43 CFR 182110 for office
locations.

4. If more space is nceded, additional shests must be attached to each copy of the form submitted.
B Specific
[tem 1—Enter the offeror’s name and billing address.

ltem 2—Indicate the agency managing the surface use of the land and the name of the unit or project of which the land is a part. The offeror may also provide
other information that will assist in establishing status of the lands. The description of land must conform to 43 CFR 3203.10. Total acres applied for must not
exceed that allowed by regulations (43 CFR 3203.10; 43 CFR. 3206.12).

Payments: For noncompetitive [eases, the amount remitted must include the processing fee for noncompetitive lease applications (43 CFR 3204.10; 43 CFR
3000 12) and the first year's rental at the rate of $1 per acre or fraction thereof. IF the United States owns only a fractional interest in the geothermal resources,
you must pay 2 prorated rental under 43 CFR 3211.11(d), The BLM will retain the processing fee even if the offer is completely rejected or withdrawn, To
maintain the offerer’s priority, the offeror must submit rental sufficient to cover all the land requested. If the land requested includes lots or irregular quarter-
quarter sections, the exact acreage of which is not known to the offeror, rental should be submitted on the basis of each such lot or quarter-quarter section
containing 40 acres. If the offer is withdrawn or rejected in whole or in part before a lease issues, the BLM will return the rental remitted for the parts withdrawn
or rejected.

The BLM will fill in the processing fee for compelitive lease applications {43 CFR 3203.17, 43 CFR 3000.12) and the first year’s rental at the rate of $2
per acre or fraction thereof.

Item 3—The BLM will complete this space,

NOTICES

‘The Privacy Act of 1974 and the regulation at 43 CFR 2.48(d) provide that you be furnished with the following information in connection with information
required by this geothermal lease application,

AUTHORITY: 30 U.S.C. 1000 et seq.

PRINCIPAL PURPOSE—The information i3 to be uscd to process geothermal lease applications.

ROUTINE USES: (1) The adjudication of the lessee’s rights to the land or resources. (2) Documentation for public information in support of notations made on
land status records for the management, disposal, and use of public lands and resources. (3} Transfer to appropriate Federal agencies when concurrence is
required prior to granting uses or rights in public lands or resources. (4) Transfer to the appropriate Federal, State, local, or foreign agencies, when relevant to
civit, criminal, or reguwlatory investigations or prosecutions.

(Form 3200-24a, page 3)



Controlled Or Limited Surface Use: (avoidance and/or mitigation measures to be developed)

The lease area may niow or hereafier contain plants, animals, or their habitats determined to be threatened,
endangered, or other special status species. BLM may recommend modifications to exploration and development
proposals to further its conservation and management objective to avoid BLM-approved activity that will contribute
to a need to list such a species or their habitat, BLM may require modifications to or disapprove proposed activity
that is likely to result ir. jeopardy to the continued existence of a proposed or listed threatened or endangered species
or result in the destruction or adverse modifications of a designated or proposed critical habitat. BLM wilt not
approve any ground-disturbing activity that may affect any such species or critical habitat until it completes its
obligations uader applicable requirements of tho Endangered Species Act, 16 U.8.C. 1531, as amended, including
completion of any required procedure for conference or consultation.

Description of Lands
PARCEL NV-08-08-001 T. 20N, R. 26 E., MDM, Nevada
sec. 10, all.
PARCEL NV-08-08-002 ALL LANDS
PARCEL NV-08-08-003 ALY LANDS
PARCEL NV-08-08-004 ALL LANDS
PARCEL NV-08-08-005 ALL LANDS
PARCEL NV-08-08-012 ALL LANDS
PARCEL NV-08-08-013 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-08-08-018 ALLLANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-038-020 ALL LANDS

NV-002-001



MIGRATORY BIRDS

Surface dishurbing activities during the migratory bird nesting season (March to July) may be restricted in order to
avoid potential violation of the Migratory Bird Act, Appropriate inventories of migratory birds shall be conducted
during analysis of actual site development. Ifactive nests are located, the proponent shall coordinate with BLM to
establish appropriate protection measures for the nesting sites which may include avoidance or restricting or
excluding development during certain areas to times when nests and nesting birds will not be disturbed. During
development and production phases, if artificial ponds potentially dstrimental to migratory birds are created, these
shall be fitted with exclusion devices such as netting or floating balls.

Description of Lagsd
PARCEL NV-03-08-001 T.20N., R 26 E.,, MDM, Nevada
sec. 10, all.
PARCEL NV-08-08-002 ALLLANDS
PARCEL NV-08-08-003 ALL LANDS
PARCEL NV-08-08-004 ALL LANDS
PARCEL NV-08-08-005 ALL LANDS
PARCEL NV-08-08-012 ALL LANDS
PARCEL NV-08-03-013 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-03-08-018 ALL LANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-002



VEGETATION

Controlled Or Limited Surface Use: (avoidance and/or mitigation measures to be developed).

All areas of exploration and or development disturbance will be reclaimed inchiding re-contouring disturbed areas to
blend with the surrounding topography and using apprepriate methods to seed with a diverse perennial seed mix,
The seed mix used to reclaim disturbed arcas would be “certified” weed free.

Description of Lagd
PARCEL NV-08-08-001 T.20N.,R25E,
sec. 10, all.

PARCEL NV-08-08-002 ALL LANDS
PARCEL NV-08-08-003 ALI LANDS
PARCEL NV-08-08-004 ALL LANDS
PARCEL NV-08-08-005 ALL LANDS
PARCEL NV-08-03-012 ALL LANDS
PARCEL NV-08-08-013 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-08-08-018 ALLLANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-003



NOXIOUS WEEDS

During all phases of exploration and development, the lessee shall maintain & noxious weed coatrol program
congisting of monitoring and eradication for species listed on the Nevada Designated Noxious Weed List (NRS

555.010).

PARCEL NV-08-08-001

PARCEL NV-08-0§-002
PARCEL NV-(8-08-003
PARCEL NV-08-08-004
PARCEL NV-08-08-005
PARCEL NV-03-08-012
PARCEL NV-08-03-013
PARCEL NV-08-08-017
PARCEL NV-08-08-018
PARCEL NV-(8-08-019
PARCEL NV-08-08-020

Dessription of Land

T.20N.,R 26 E., MDM, Nevada
sec. 10, all.

ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS
ALL LANDS

NV-002-004



CULTURAL RESOURCES

No surface occupancy: No surface occupancy within the setting of National Register cligible sites where integrity
of setting is critical to their cligibility.

Description of Lands

PARCEL NV-08-08-001 T.20 N., R 26 E,, MDM, Nevada
sec. 10, all.

PARCEL NV-08-08-002 ALL LANDS

PARCEL NV-03-08-003 ALL LANDS

PARCEL NV-08-08-004 ALL LANDS

PARCEL NV-08-08-005 T. 23 N,, R. 28 E,, MDM, Nevada
sec. 32, N2ZNWNE.

PARCEL NV-038-08-012 T.25 N, R. 38 E, MDM, Nevada
sec, 28, NWSW.

PARCEL NV-08-08-013 ALL LANDS

PARCEL NV-08-08-017 ALL LANDS

PARCEL NV-08-08-018 ALL LANDS

PARCEL NV-08-08-019 T.31 N, R. 39 E,, MDM, Nevada
sec. 33, E25W.

PARCEL NV-08-08-020 ALL LANDS

NV-002-005



NATIVE AMERICAN

Controfled Or Limited Surface Use: (avoidance and/or mitigation measures to be developed).  All development
activities proposed under the anthority of this lease are subject to the requirement for Native American consultation
prior to BLM authorizing the activity. Depending on the nature of the lease developments being proposed and the
resources of concerns to tribes potentially affected, Native American consultation and resuiting mitigation measures
to avoid significant impacts may extend time frames for processing authorizations for development activities, as
well as, change in the ways in which developments are implemented. For development and production phases,
surface occupancy may be limited to a specific distance or precluded at hot springs, pending conclusion of the
Native American consultation process.

Description of Land
PARCEL NV-08-08-001 T.20N,, R 26 E,, MDM, Nevada
sec. 10, all.
PARCEL NV-08-08-002 ALL LANDS
PARCEL NV-08-08-003 ALL LANDS
PARCEL NV-08-08-004 ALL LANDS
PARCEL NV-08-08-005 ALL LANDS
PARCEL NV-08-08-012 ALL LANDS
PARCEL NV-08-08-013 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-08-08-018 ALL LANDS
PARCEL NV-03-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-007



No Surface Occupancy: No surface occupancy within the setting of National Register eligible sites where integrity
of setting is critical to their eligibility. No surface occupancy within the setting of National Register eligible
Traditional Cultural Properties (TCPs) where integrity of the setting is critical to their eligibility,

Native American Consultation and investigation of ethnographic records determined that certain lands within the
parcel contain a Native American Sacred Site and Traditional Cultural Property (TCP).

Description of Lazd

Parcel NV-08-08-001 T.20N,, R 26 E.,, MDM, Nevada
sec. 22, all,

NV-002-008



WATER RESOQURCES

As exploration and development activities commence, the operator shall institute a hydrologic monitoring program.
The details of the monitoring programs will be site specific and the intensity shall be commensurate with the level of
exploration. For example, if the proponent will be conducting seismic studies the monitoring would be limited to the
identification of water resotrces to be monitored as activities continue; if a drilling program were to be undertaken
the number of aquifers encountered, their properties, their quality, and their saturated thickness would be
documented. The information collected will be submitted to the Bureau of Land Management and will be used to
support future NEPA documentation as development progresses. Adverse impacts to surface expressions of the
geothermal reservoir (hot springs), and Threatened and Endangered Species habitat arc not accoptable. The lesseo
will monitor the quality, quantity, and temperature of any hot springs or other water resource within the project

area whonever they are conducting activities which have the potential to impact those resources. If adverse impacts
do occur, BLM will require the lesses to take corrective action to mitigate the impact. Corrective action may
include shutting down the operation. These are in addition to the other stipulations. These aro LEASE stipulations,
not operational, the information gathered under the monitoring stipulation will be used to identify future impacts at
the operationsl stage.

Description of Land
PARCEL NV-08-08-001 T.20N,, R 26 E,, MDM, Nevada
sec. 10, all.
PARCEL NV-08-08-002 ALL LANDS
PARCEL NV-08-08-003 ALL LANDS
PARCEL NV-08-08-004 ALL LANDS
PARCEL NV-03-08-005 ALL LANDS
PARCEL NV-08-08-012 ALL LANDS
PARCEL NV-08-08-013 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-08-08-018 ALL LANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-009



HAZARDOUS MATERIALS

Prior to exploration and development, an emeérgency response plan will be developed to include contingencies for
hazardous material spills and disposal.

Description of Land
PARCEL NV-08-08-001 T. 20N, R 26 E., MDM, Novada
sec, 10, all,
PARCEL NV-08-08-002 ALL LANDS
PARCEL NV-08-08-003 ALL LANDS
PARCEL NV-08-08-004 ALLLANDS
PARCEL NV-08-08-005 ALL LANDS
PARCEL NV-08-08-012 ALLLANDS
PARCEL NV-08-08-013 ALL LANDS
PARCEL NV-08-08-017 ALLLANDS
PARCEL NV-08-08-018 ALL LANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-010



L1 SURFACE USE

{(avoidance and/or mitigation measures to be developed), All surface disturbing activities proposed after issvance of
the lease are subject to compliance with Section 106 of the National Historic Preservation Act (NHPA) and its
implementation through the protocol between the BLM Nevada State Director and the Nevada State Historic
Preservation Officer.

Description of Laud

PARCEL NV-08-08-001 T.20N.,R. 26 E.,, MDM, Nevada
sec. 10, all.

PARCEL NV-08-08-003 ALL LANDS

PARCEL NV-08-08-005 ALL LANDS

PARCEL NV-08-08-012 ALL LANDS

PARCEL NV-08-08-018 T.31 N, R. 39 E, MDM, Nevada
sec. 16, SW;
sec. 16, PROT N2, SE;
sec. 17, all;

sec. 21, NE, EINW, SWNW, §2;

sec. 22, NE, E2NW, SWNW, 82,

sec. 22, PROT N2, W2SW, SESW, SE;
sec. 27, N2, W28W, SESW, SE.

PARCEL NV-08-08-019 T.31 N, R 39 E., MDM, Nevada
sec. 30, lots 1.4, E2, E2W2;
sec. 31, lots 14, E2, E2W2;
sec. 33, N2, E2SW, SE;
sec. 34, NZN2, SENE, S2NW, §2;
sec. 35, N2, N2S2, SWSW;
sec. 36, N2, N2SW, NWSE, SESE.

PARCEL NV-08-08-020 ALL LANDS

NV-002-011



WILD HORSE AND BURROS

Controlled or Limited Surface Use: (avoidance and/or mitigation measures to be developed.) If wild horse or
burro populations are located on sites proposed for development, it may be necessary to avoid or develop mitigation
measures to reduce adverse impacts to horses, These measures may include providing alternative water sources for
horses of equal quality and quantity.

Description of Lands

PARCEL NV-08-08-003 ALL LANDS
PARCEL NV-08-08-012 ALL LANDS
PARCEL NV-08-08-017 ALL LANDS
PARCEL NV-08-08-018 ALL LANDS
PARCEL NV-08-08-019 ALL LANDS
PARCEL NV-08-08-020 ALL LANDS

NV-002-012



RIPARIAN AREAS STIFULATION

The lessee shall comply with the following special conditions and stipulations unless they are modified by mutual
agreement of the Lessee and the Authorized Officer (AO):

No surface accupancy or disturbance will be allowed within 650 fest (horizontal measurement) of any surface water
bodies, riparian areas, wetlands, playss, or 100-year floodplains to protect the integrity of these resocurces (as
delineated by the presence of riparian vegetation and not actual water). Exceptions to this restriction may be
considered on a cese-by-case basis if the BLM detormines at least one of the following conditions apply: 1)
additional development is proposed in an area where current development has shown no adverse impacts, 2) suitable
off-gitc mitigation will be provided if habitat loss is expected, or 3) BLM determines development proposed under
any plan of operations ensures adequate protection of the rescurces.

Description of Lands
PARCEL NV-08-08-001 T.20 N, R. 26 E., MDM, Nevada
gec. 04, lots 5-12, §2;
sec. 08, all;
seq. 16, all;
sec. 20, lots 1-8, N2;
sec, 28, all,
PARCEL NV-08-08-006 ALL LANDS
PARCEL NV-08-08-007 ALL LANDS,
PARCEL NV-08-08-008 ALL LANDS
PARCEL NV-08-08-010 ALL LANDS
PARCEL NV-08-08-011 ALL LANDS
PARCEL NV-08-08-016 ALL LANDS
PARCEL NV-08-08-021 T.22 N, R. 40 E,, MDM, Nevada

gec. 04, portion within Carson City;
sec. 05, lots 1-4, S2N2, $2;
T.23 N, R. 40 E,, MDM, Nevada
sec. 28, portion within Carson City;

sec. 29, all;
sec. 31, lots 1-4, E2, E2W2:
sec. 32, all

PARCEL NV-08-08-022 ALE LANDS

PARCEL NV-08-08-023 ALL LANDS

NSO-030-1



ENDANGERED SPECIES ACT
SECTION 7 CONSULTATION STIPULATION

The lease area may now or hereafter contain plants, animals, or their habitats determined to be
threatened, endangered, or other special status species. BLM may recommend modifications to
exploration and development proposals to further its conservation and management objective to
avoid BLM-approved activity that will contribute to a need to list such a species or their habitat.
BLM may require modifications to or disapprove proposed activity that is likely to result in
jeopardy to the continued existence of a proposed or listed threatened or endangered species or
result in the destruction or adverse modifications of a designated or proposed critical habitat.
BLM will not approve any ground-disturbing activity that may affect any such species or critical
habitat until it completes its obligations under applicable requirements of the Endangered
Species Act, 16 USC § 1531 et seq., as amended, including completion of any required
procedure for conference or consultation.

WO IM 2002-174
05/21/2002



CUL SOURCE PROTECTION
LEASE STIPULATION

This lease may be found to contain historic properties or resources protected under the National
Historic Preservation Act, American Indian Religious Freedom Act, Native American Graves
Protection and Repatriation Act, EO 13007, or other statutes and executive orders. The BLM will
not approve any ground-disturbing activities that may affect any such properties or resources
until it completes its obligations under applicable requirements of the NHPA and other
authorities. The BLM may require exploration or development proposals to be modified to
protect such properties, or it may disapprove any activity that is likely to result in adverse effects
that could not be successfully avoided, minimized, or mitigated.

WO IM 2005-003
10/05/04



The leases shall comply with the following special conditions and stipulations unless they are modified by mutual

S NS ON

agreement of the Lessee and the Authorized Officer (AO):

All developmsnt activities proposed under the authority of this leage are subject to the requirement for Native
American consultation prier to BLM authorizing the activity. Depending on the nature of tite lease develapments
being proposed and the resources of concerns to tribes potentially effected, Native American comsultation and
resulting mitigation measures to avoid significant impacts may extend time frames for processing authorizations for

development activitics, as well as, change in the ways in which developments are implemented.

PARCEL NV-08-08-001

PARCEL NV-08-08-006
PARCEL NV-08-08-007
PARCEL NV-08-08-008
PARCEL NV-08-08-010
PARCEL NV-08-08-011
PARCEL NV-08-08-016
PARCEL NV-08-08-021

PARCEL NV-038-08-022

PARCEL NV-08-08-023

Description of Lands
T. 20 N., R. 26 E., MDM, Nevada

sec. 04, ots 5-12, S2;
sec. 08, all;
sec, 16, all;
sec. 20, lote 1-8, N2;
sec. 28, all.

ALL LANDS

ALL LANDS.

ALL LANDS

ALL LANDS

ALL LANDS

ALL LANDS

T. 22 N.,R. 40 E, MDM, Nevada
sec. 04, portion within Carson City;
gec. 05, lots 14, S2N2, S2;

T.23 N, R. 40 E.,, MDM, Nevada
sec. 28, portion within Carson City;
sec. 29, all;
zec. 31, lots 1-4, €2, E2W2;
sec. 32, all,

ALL LANDS

ALL LANDS

NV-030-NAL



UNIT JOINDER REQUIREMENT
The successful applicant for the lands listed below shall file with this office, proof of having

joined in the Patua Unit Agreement, or submit satisfactory reasons for not participating in this
unit.

Description of Lands

T.20 N., R. 26 E., MDM, Nevada

sec. 04, lots 5-12, S2;

sec. 08, all;

sec. 10, all;

sec. 16, all;

sec. 20, lots 1-8, N2;

sec. 22, all;

sec. 28, all.



LEASE STIPULATIONS
BUREAU OF RECLAMATION

The Lessee agrees to maintain, if required by the lessor during the period of this lease, including any extension
thereof, an additional bond with qualified surelies in such sum as the lessor, if it considers that the bond required
under Section 2(a) is insufficient, may at any time require:

(a) to pay for damages sustained by any reclamation homestead entryman to his crops or improvements cavsed
by drilling or other operations of the lessee, such damages to include the reimbursement of the entryman by the
lessee, when he uses or occupies the land of any homestead entryman, for all construction and operation and
maintenance charges becoming due during such use or occupation upon any portion of the land so used and
occupied;

(b) to pay any damage caused to any reclamation project or water supply thereof by the lessee's failure to
comply fully with the requirements of this lease; and

(c) to recompense any non-mineral applicant, entryman purchaser under the Act of May 16, 1930 (46 Stat. 367),
or patentee for all damages to crops or to tangible improvements caused by drilling or other prospecting operations,
where any of the lands covered by this lease are embraced in any nonmineral application, eniry, or patent under
rights initiated prior to the date of this lease, with a reservation of the oil deposits, to the United States pursuant
to the Act of July 17, 1914 (38 Stat. 509).

As to any lands covered by this lease within the area of any Government reclamation project, or in proximity
thereto, the lessee shall take such precautions as required by the Secretary to prevent any injury to the lands
susceptible to irrigation under such project or to the water supply thereof; provided that drilling is prohibited on any
constructed works or right-of-way of the Bureau of Reclamation, and provided, further, that there is reserved to
the lessor, its successors and assigns, the superior and prior right at all times to construct, operate, and maintain
dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, appurtenant irrigation structures, and reclamation works, in which construction, operation, and
maintenance, the lessor, its successors and assigns, shall have the right to use any or all of the lands herein
described without making compensation therefore, and shall not be responsible for any damage from the presence of
water thereon or on account of ordinary, extraordinary, unexpected, or unprecedented floods. That nothing shall be
done under this lease to increase the cost of, or interfere in any manner with, the construction, operation, and
maintenance of such works. It is agreed by the lessee that, if the construction of any or alt of said dams, dikes,
reservoirs, canals, wasteways, laterals, ditches, telephone or telegraph lines electric transmission lines, roadways,
appurtenant irrigation structures or reclamation works across, over, or upon said lands should be made more
expensive by reason of the existence of the improvements and workings of the lessee thereon, said additional
expense is tobe estimated by the Secretary of the Interior, whose estimate is to be final and binding upon the
parties hereto, and that within thirty (30) days after demand is made upon the lessce for payment of any such sums,
the lessee will make paymeat thereof to the United States, or its successors, constructing such dams, dikes,
reservoirs, canals, wasteways, laterals, ditches, telephonc and telegraph lines, electric transmission lines, roadways,
appurtenant imrigation structures, or reclamation works, across, over, or upon said lands; provided, however, that
subject to advance written approval by the United States the location and course of any improvements or works and
appurtenances may be changed by the lessee; provided further, that the reservations, agreements, and conditions
contained in the within lease shall be and remain applicable notwithstanding any change in the location or course of
said improvements or works of lessee. The lessee further agrees, that the United States, its officers, agents, and
employees, and its successors and assigns shall not be held liable for any damage to the improvements or workings
of the lessee resulting from the construction, operation, and maintenance of any of the works herein above
enumerated. Nothing in this paragraph shall be construed as in any manner limiting other reservations in favor of
the United States contained in this lease.

THE LESSEE FURTHER AGREES That there is reserved to the lessor, its successors and assigns, the prior right
to use any of the lands herein leased, to construct, operate, and maintain dams, dikes, reservoirs, canals, wasteways,
laterals, ditches, telephone and telegraph lines, electric transmission lines, roadways, or appurtenant irrigation
structures, and also the right to remove construction materials therefrom, without any payment made by the lessor or
its successors for such right, with the agreement on the part of the lessee that if the construction of any or all of such
dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, or appurtenant irrigation structures across, over, or upon said lands or the removal of construction
materials therefrom, should be made more expensive by reason of the existence of improvements or workings of the



lessee thereon, such additional expense is to be estimated by the Secretary of the Interior, whose estimate is to be
final and binding upon the parties hereto, and that within thirty (30) days after demand is made upon the lessee for
payment of any such sums, the lessce will make payment thereof to the United States or its successors constructing
such dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, or appurtenant irrigation structures across, over, or upon said lands or removing construction
materials therefrom. The lessee further agrees that the lessor, its officers, agents, and employees and its successors
and assigns shall not be held liable for any damage to the improvements or workings of the lessee resulting from the
construction, operation, and maintenance of any of the works herein above enumerated. Nothing contained in this
peragraph shall be construed as in any manner limiting other reservations in favor of the lessor contained in this
lease.

SPECIAL STIPULATION - BUREA CLAMATION

To assist in preventing damage to any Bureau of Reclamation dams, reservoirs, canals, ditches, laterals, tunnels, and
related facilities, and contamination of the water supply therein, and to avoid interference with recreation
development and/or impacts to fish and wildlife habitat, the lessee agrees that the following conditions shall apply to
all exploration and developmental activities and other operation of the works thereafier on lands covered by this
lease:

1. Prior to commencement of any surface-disturbing work including drilling, access road work, and well
location censtruction, a surface use and operations plan will be filed with the appropriate officials. A copy of this
plan will be furnished to the Resource Division Manager, Lahontan Basin Area Office, Bureau of Reclamation, 705
North Plaza Street, Room 320, Carson City, Nevada 89701, for review and consent prior to approval of the plan.
Such approval will be conditioned on reasonable requirements needed to prevent soil erosion, water pollution, and
unnecessary damages to the surface vegetation and other resources, including cultural resources, of the United
States, its lessees, permittees, or licensees, and to provide for the restoration of the land surface and vegetation. The
plan shall contain provisions as the Bureau of Reclamation may deem necessary to maintain proper management of
the water, recreation, lands, structures, and resources, including cultural resources, within the prospecting drilling, or
construction area.

Drilling sites for all wells and associated investigations such as scismograph work shall be included in the
above- mentioned surface use and operation plan,

If later explorations require departure from or additions to the approved plan, these revisions or emendments,
together with a justification statement for proposed revisions, will be submitted for approval to the Resource
Division Manager, Lahontan Basin Area Office, Bureau of Reclamation, or their authorized representative.

Any operations conducted in advance of approval of an original, revised, or amended prospecting plan, or
which are not in accordance with an approved plan constitute a violation of the terms of this lease. The Bureau of

Reclamation reserves the right to close down operations until such corrective action, as is deemed necessary, is
taken by the lessee.

2. No occupancy of the surface of the following areas is authorized by this lease. It is understood and agreed
that the use of these areas for Bureau of Reclamation purposes is superior to any other use. The following
restrictions apply only to minerat tracts located within the boundary of a Bureau of Reclamation project where the
United States owns 100 percent of the fee mineral interest.

a.  Within 500 feet on either side of the centerline of any and all roads or highways within the leased area,
b. Within 200 feet on either side of the centerline of any and all trails within the leased area.

¢. Within 500 feet of the normal high-water line of any and all live streams in the leased area,

d. Within 400 fect of any and all recreation developments within the leased area,



Within 400 feet of any improvements either owned, permitted, leased, or otherwise authorized by the
Bureau of Reclamation within the leased area.

Within 200 feet of established crop fields, food plots, and tree/shrub plantings within the leased area.
Wit]ﬁn 200 feet of slopes steeper than a 2:1 gradient within the leased area.
Within established rights-of-way of canals, laterals, and drainage ditches within the leased area.

Within a minimum of 500 feet horizontal from the centerline of the facility or 50 feet from the outside
toe of the canal, lateral, or drain embankment, whichever distance is greater, for irrigation facilities
without clearly marked rights-of-way within the leased area.

Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamation project works and other public interests can be protected, Reclamation may consider,
on a case-by-case basis, waiving the requirement specified in Section 2 hereof. HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

3. No occupancy of the surface or surface drilling will be allowed in the following areas. In addition to, no
directional drilling will be aflowed that would intersect the subsurface zones delineated by a vertical plane in these
areas. The following restrictions apply only to mineral tracts located within the boundary of a Bureau of
Reclamation project where the United States owns 100 percent of the fee mineral interest.

Within 1,000 feet of the maximum water surface, as defined in the Standard Operating Procedures
(SOP), of any reservoirs and related facilities located within the leased area.

Within 2,000 feet of dam embankments and appurtenance structures such as spillway structures, outlet
works, etc.

Within one-half (1/2) mile horizontal from the centerline of any tunnel within the leased area,

Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamation project works and other public interests can be protected. Reclamation may consider,
on a case-by-case basis, waiving the requirements specified in Section 3 hereof, HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

4. The distances stated in items 2 and 3 above are intended to be general indicators only. The Bureau of
Reclamation reserves the right to revise these distances as needed to protect Bureau of Reclamation facilities,

5. Their will be no discharges into any Bureau of Reclamation water delivery or drainage facilities.

6. Lessee shall not use Bureau of Reclamation operation and maintenance roads for lease related access without
prior written approval of the Bureau of Reclamation.

7. The vse of explosives in any manner shall be so controlled that the works and facilities of the United States,
its successors and assigns, will in no way be endangered or damaged. In this connection, an explosives use plan shall
be submitted to and approved by the Resource Division Manager, Lahontan Basin Area Office, Bureau of
Reclamation, or their authorized representative.

8. There is also reserved to the United States, the right of its officers, agents, employees, licensees and
permittees, at all proper times and places freely to have ingress to, passage over, and egress from all of said lands for
the purpose of exercising, and protecting the rights reserved herein.



9. The Lessor reserves the ownership of brines and condensates and the right to receive or take possession of all
or any part thereof following the extraction or utilization by Lessee of the heat energy and byproducts other than
demineralized water associated therewith subject to such rules and regulations as shall be prescribed by the
Secretary of the Interior. If the Lessor elects to take the brines and condensates, the Lessee shall deliver all or any
portion thereof to the Lessor at any point in the Lessee’s geothermal gathering system after separation of the steam
and brine products or from the disposal system as specified by the Lessor for the extraction of said brines and
condensates by such mcans as the Lessor may provide and without cost to the Lessee.

There is no obligation on the part of the Lessor to exercise its reserved rights. The Lessor shall not be liable in any
manner if those rights are not exercised, and, in that event, the Lessee shall dispose of the brines and condensates in
accordance with applicable laws, rules and regulations. The Lessor reserves the right to conduct on the leased lands,
testing and evaluation of geothermal resources which the Lessor determines are required for its desalinization
research programs for utilization of geothermal fluids. These programs may include shallow temperature gradient
hole underground exploration, if they are conducted in a manner compatible with lease operations and the
production by Lessee of geothermal steam and associated geothermal resources.

Lessor reserves the right to erect, maintain, and operate any and all facilities, pipelines, transmission lines, access
roads, and appurtenances necessary for desalinization on the leased premises. Any desalting plants, piping, wells, or
other equipment installed by the Lessor on the leased premises shall remain the property of the Lessor: and the
Lessee shall conduct his operations in a manner compatible with the operation and maintenance of any desalting
plants, piping, wells, or other equipment installed by the Lessor. Any brines and condensates removed by the Lessor
shall be replaced without cost to the Lessee with fluids as compatible with reservoir fluids as the brines or
condensates that the Lessor removed and where the Lessor and Lessee determine that they are needed by the Lessee
for his operation or for reinjection into the geothermal anomalies.

The Lessor and the Lessee, if authorized by law, may enter into cooperative agreements for joint development and
production of geothermal resources from the leased premises consistent with applicable laws and regulations. Any
geophysical, geological, geochemical, and reservoir hydraulic data collected by either the Bureau of Reclamation or
the Lessee will be made available upon request to the other party, and the data furnished to Reclamation by the
Lessee shall be considered confidential so long as the following conditions prevail:

a. Until the Lessee notifies Reclamation that there is no requirement to retain the submitted data in
confidential status or until Lessee relinquishes all interest in the leased area from where the information was
obtained.

b. Reclamation shall not incorporate data received from the Lessee in its publications or reports during the
period that confidential data are being retained without written authorization from the Lessee,

¢. Information obtained by Reclamation, and upon request submitted to the Lesses, shall not be used in
publications or reports issued by Lessee without written consent of Reclamation until the data have been published
or otherwise given distribution by Reclamation.

10. Bureau of Reclamation will review all road or bridge crossings, piping or closure of any reclamation project
feature, and review NEPA and Cultural clearances on an individual basis.

11. The lessee shall be liable for all damage to the property of the United States, its successors and assigns,
resulting from the exploration, development, or operation of the works contemplated by this lease, and shall further
hold the United States, its successors and assigns, and its officers, agents, and employees, harmless from all claims
of third parties for injury or damage sustained or in any way resulting from the exercise of the rights and privileges
conferred by this lease,

12. The lessee shall be liable for all damage to crops or improvements of any entryman, nonmineral applicant,
or patentee, their successors and assigns, caused by or resulting from the drilling or other operations of the lessee,
including reimbursement of any entryman or patentee, their successors and assigns, for all construction, operation,



and maintenance charges becoming due on any portion of their said lands damaged as a result of the drilling or other
operations of the lessee.

13. In addition to any other bond required under the provisions of this lease, the lessee shall provide such bond
as the United States may at any time require for damages which may arise under the liability provisions of sections
eleven (11) and twelve (12) above.

Descripti Lan

PARCEL NV-08-08-002 ALL LANDS



LEASE STIPULATIONS
BUREAU OF RECLAMATION

The Lessee agrees to maintain, if required by the lessor during the period of this lease, including any extension
thereof, an additional bond with qualified sureties in such sum as the lessor, if it considers that the bond required
under Section 2(a) is insufficient, may at any time require:

{a) to pay for damages sustained by any reclamation homestead entryman to his crops or improvements caused
by drilling or other operations of the lessee, such damages to include the reimbursement of the entryman by the
lessee, when he uses or occupies the land of any homestead entryman, for al! construction and operation and
maintenance charges becoming due during such use or occupation upon any portion of the land so used and
occupied;

{b} o pay any damage caused lo any reclamation project or water supply thereof by the lessee’s failure to
comply fully with the requirements of this lease; and

{c) to recompense any non-mineral applicant, entryman purchager under the Act of May 16, 1930 (46 Stat, 367),
or patentee for all darnages to crops or to tangible improvements caused by drilling or other prospeciing operations,
where any of the lands covered by this lease are embraced in any nonmineral application, entry, or patent under
rights initiated prior to the date of this lease, with a reservation of the oil deposits, to the United States pursvant
to the Act of July 17, 1914 (38 Siat. 509).

As to any lands covered by this lease within the areca of any Government reclamation project, or in proximity
thereto, the lessee shall take such precautions as required by the Secretary to prevent any injury to the lands
susceptible to irrigation under such project or to the water supply thereof; provided that drilling is prohibited on any
constructed works or right-of-way of the Bureau of Reclamation, and provided, further, that there is reserved to
the lessor, its successors and assigns, the superior and prior right at all times to construct, operate, end maintain
dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, appurtenant irrigation structures, and reclamation works, in which construction, operation, and
maintenance, the lessor, its successors and assigns, shall have the right to usc any or all of the lands herein
described without making compensation therefore, and shall not be responsible for any damage from the presence of
water thereon or on account of ordinary, extraordinary, unexpected, or unprecedented floods. That pothing shail be
done under this lease to increase the cost of, or interfere in any manner with, the construction, operation, and
maintenance of such works. It is agreed by the lessee that, if the construction of any or ail of said dams, dikes,
reservoirs, canals, wasteways, laterals, ditches, telephone or telegraph lines electric transmission lines, roadways,
appurtenant irrigation structures or reclamation works across, over, or upon said lands should be made more
expensive by reason of the existence of the improvements and workings of the lessee thereon, said additional
expense is to be estimated by the Secretary of the Interior, whase estimate is to be final and binding upon the
parties hereto, and that within thirty (30) days after demand is made upon the lessce for payment of any such sums,
the lessee will make payment thereof to the United States, or ils successors, constructing such dams, dikes,
reservoirs, canals, wasteways, laterals, ditches, tslephone and telegraph lines, electric transmission lines, roadways,
appurtenant irrigation structures, or reclamation works, across, over, or upon said lands; provided, however, that
subject to advance written approval by the United States the location and course of any improvements or works and
appurtenances may be changed by the lessee; provided further, that the reservations, agreements, and conditions
contained in the within lease shall be and remain applicable notwithstanding any change in the location or course of
said improvements or works of lessee. The lessee further agrees, that the United States, its officers, agents, and
employees, and its successors and assigns shall not be held liable for any damage to the improvements or workings
of the lessee resulting from the construction, operation, and maintenance of any of the works herein above
enumerated. Nothing in this paragraph shall be construed as in any manner limiting other reservations in favor of
the United Seates contained in this lease.

THE LESSEE FURTHER AGREES That there is reserved to the lessor, its successors and assigns, the prior right
to use any of the lands herein leased, fo construct, operate, and majntain damns, dikes, reservoirs, canals, wastewnys,
laterals, ditches, telephone and telegraph lines, electric transmission lines, roadways, or appurtenant irrigation
structures, and also the right to remove construction materials therefrom, without any payment made by the lessor or
its successors for such right, with the agreement on the part of the lessee that if the construction of any or alf of such
dams, dikes, reservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, or apputtenant irrigation structures across, over, or upon said lands or the removal of construction
materials therefrom, should be made more expensive by reason of the existence of improvements or workings of the



lessee thereon, such additional expense is to be estimated by the Secretary of the Tnterior, whose estimate is to be
final and binding upon the parties hereto, and that within thirty (30) days after demand 15 made upon the lessee for
payment of any such sums, the lessee will make payment thereof to the Umited States or its successors constructing
such dams, dikes, rcservoirs, canals, wasteways, laterals, ditches, telephone and telegraph lines, electric transmission
lines, roadways, or appurtenant irrigation structures across, over, or upon said lands or removing construction
malerials therefrom, The lessee further agrees that the lessor, its officers, agents, and employees and its successors
and assigns shall not be held liable for any damage to the improvements or workings of the lessee resulting from the
construction, operation, and maintenance of any of the works hercin above enumerated. Nothing contained in this
paragraph shafl be construed as in any manner limiting other reservations in favor of the lessor comtained in this
lease.

SPECIAL STIPULATION - BUREAU OF RECLAMATION

T'o assist in preventing damage to any Bureau of Reclamation dams, reservoirs, canals, ditches, laterals, tunnels, and
relaled facilities, and contamination of the water supply therein, and to avoid interference with recreation
development and/or impacts to fish and wildlife habitat, the lessee agrees that the following conditions shall apply to
all exploration and developmental activities and other operation of the works thereafler on lands covered by this
lease

1. Prior to commencement of any surface-disturbing work including drilling, access road work, and well
location construction, n surface use nnd operations plan will be filed with the appropriate officials, A copy of this
plan will be furmished to the Resource Division Manager, Lahontan Basin Area Office, Bureau of Reclamation, 705
Morth Plaza Street, Room 320, Carson City, Nevada 89701, for review and consent prior to approval of the plan.
Such approval will be conditioned on reasonable requirements needed to prevent soil erosion, water pollution, and
unnccessary damages to the surface vegetation and other resources, including cultural resources, of the United
Statgs, its lessees, permittees, or licensees, and to provide for the restoration of the land surface and vegetation, The
plan shall contain provisions as the Bureau of Reclamation may deem necessary to maintain proper management of
the water, recreation, lands, structures, and resources, including cuftural resources, within the prospecting drilling, or
construction erea.

Drilling sites for all wells and associated investipations such as seismograph work shall be included in the
above- mentioned surface use and operation plan.

If later explorations require depariure frora or additions to the approved plan, these revisions or amendments,
together with a justification statement for proposed revisions, will be submitted for approval to the Resource
Division Manager, Lahontan Basin Area Office, Bureau of Reclamation, or their authorized representative,

Any operations conducted in advance of approval of an original, revised, or amended prospecting plan, or
which are not in accordance with an approved plan constitute a violation of the lerms of this lease. The Bureau of
Reciamation reserves the right to close down operations until such corrective action, as is deemed nccessary, is
taken by the lessee.

2. No occupancy of the surface of the following areas is authorized by this lease. Tt is understood and agreed
that the use of these areas for Bureau of Reclamation purposes is supenor to any other use The following
restrictions apply only to muneral tracts located within the boundary of a Bureau of Reclamation project where the
United States owns 100 percent of the fee mineral interest,

a.  Within 500 feet on either side of the centerline of any and all roads or highways within the leased area.
b. Withun 200 feet on either side of the centerline of any and all traxls within the leased areca.
¢.  Within 500 fcet of the normal high-water line of any and all live sireams in the leased area.

d.  Within 400 feet of any and ali recreation developments within the leased area.



Within 400 feet of any improvemenis either owned, permitted, leased, or otherwise authorized by the
Bureau of Reclamation within the leased area.

Within 200 feet of established crop fields, food plots, and tree/shrub plantings within the leased area.
Within 200 feet of slopes steeper than a 2:1 gradient within the leased area.
Within established rights-of-way of canals, !aterals, and drainage ditches within the leased area..

Within a minimum of 500 feet horizontal from the centerline of the facility or 50 feet from the outside
toe of the canal, lateral, or drain embankment, whichever distance is greater, for irrigation facilities
without clearly marked rights-of-way within the leased arca,

Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamalion project works and other public interests can be protecied, Reclamation may consider,
on a case-by-case basis, waiving the requirement specified in Section 2 hereof. HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

3. No occupancy of the surface or surface drilling will be allowed in the following areas. In addition to, no
directional drilling will be allowed that would intersect the subsurface zones delineated by a vertical plane in these
areas. The fallowing restrictions apply only to mineral tracts located within the boundary of a Bureau of
Reclamstion project where the United States owns 100 percent of the fee mineral interest.

Within 1,000 feet of the maximum water surface, as defined in the Standard Operating Procedures
(SOP), of any reservoirs and related facilities located within the leased area.

Within 2,000 feet of dam embankments and appurtenance structures such as spillway structures, outlet
works, sic.

Within one-half (1/2) mile horizontal from the centerline of any tunnel within the leaged area,

Providing that appropriate environmental compliance measures can be ensured, and providing further
that Reclamation project works and other public interests can be protected. Reclamation may consider,
on a case-by-case basis, waiving the requirements specified in Section 3 hereof, HOWEVER,
LESSEES ARE ADVISED THAT OBTAINING SUCH A WAIVER CAN BE A DIFFICULT, TIME
CONSUMING, AND COSTLY PROCESS WITH NO GUARANTEE THAT RECLAMATION
WILL GRANT THE REQUESTED WAIVER.

4. The distances stated in items 2 and 3 above are intended to be general indicators only. The Bureau of
Reclamation reserves the right to revise these distances as needed to protect Burean of Reclamation facilities.

5. Their will be no discharges into ary Bureau of Reclamation water delivery or drainage facilities.

6. Lessee shall not use Bureau of Reclamation operation and maintenance roads for lease related access without
prior vritten approval of the Bureau of Reclamation,

T. The use of explosives in any manner shall be 0 controlled that the works and facilities of the United States,
its successors and assigns, will in no way be endangered or damaged. Tn this connection, an explosives use plan shall
be submitted to and approved by the Resource Division Manager, Lahontan Basin Area Office, Bureau of
Reclamation, or their authorized representative.

8, There is also reserved to the United States, the right of its officers, agents, employees, licensees and
permittees, at all proper times and places freely to have ingress to, passage over, and egress from all of said lands for
the purpose of exercising, and protecting the rights reserved herein.



9. The Lessor reserves the ownership of brines and condensates and the right to receive or take possession of all
or any part thereof following the extraction or utilization by Lessee of the heat energy and byproducts other than
demineralized water associated therewith subject to such rules and regulations as shall be prescribed by the
Secretary of the Intertor. If the Lessor elects to take the brines and condensates, the Lessee shall deliver all or any
portion thereof to the Lessor at any point in the Lessee’s geothermal gathering sysiem after separation of the sicam
and brine products or from the disposal system as specified by the Lessor for the extraction of said brines and
condensales by such means as the Lessor may provide and without cost to the Lessce,

There is no obligation on the part of the Lessor to exercise its reserved rights. The Lessor shall not be liable in any
manner if those rights are not exercised, and, in that event, the Lessee shall dispose of the brines and condensates in
accordance with applicable laws, rules and regulations. The Lessor reserves the right to conduct on the leased lands,
testing and evaluation of geothermal resources which the Lessor determines are requited for its desalinization
research programs for utilization of geothermal fluids. These programs may include shallow temperature gradient
hole underground exploration, if they ere conducted in a manner compatible with lease operations and the
production by Lessee of geothermal steam and associated geothermal resources.

I.essor reserves the right to crect, mainfan, and operate any and all facilities, pipelines, transmission lines, access
roads, and appurtenances necessary for desalinization on the leased premises. Any desalting plants, piping, wells, or
other equipment installed by the Lessor on the leased premises shall remain the property of the Lessor; and the
Lessee shall conduct his operations in a manner compatible with the operation and mamtenance of any desalting
plants, piping, wells, or other equipment installed by the Lessor. Any brines and condensates removed by the Lessor
shall be replaced without cost to the Lessee with fluids as compatible with reservorr fuids as the brines or
condensates that the Lessor removed and where the Lessor and Lessee delermine that they are needed by the Lessee
for hus operation or for reinjection into the geothermal anomalies,

The Lessor and the Lessee, if authorized by law, may enter into cooperative agreements for joint development and
production of geothermal resources from the leascd premises consistent with applicable laws and regulations. Any
geophysical, geological, geochemical, and reservoir hydraulic data collected by either the Bureau of Reclamation or
the Lessee wil} be made available upon request to the other party, and the data furmished to Reclamation by the
Lessee shall be considered confidential s0 long as the following conditions prevail;

a Until the Lessee notifies Reclamation that there is no requirement to retain the submitted data in
confidenual status or until Lessee relinquishes all intercst in the leased area from where the information was
obtained.

b. Reclamation shall not incotporate data received from the Lessee in its pubtications or reporis during the
period that confidential data are being retained without written authorization from the Lessee.

¢. Information obtained by Reclamation, and upon request submitted to the Lessee, shall not be used in
publications or reports issued by Lessee without written consent of Reclamation unt:l the data have been published
or otherwise given distribution by Reclamation.

10, Bureau of Reclamation will review all road or bridge crossings, piping or clasure of any reclamation project
feature, and review NEPA and Cultural clearances on an individual basis.

11, The lessee shall be liable for all damage to the property of the United States, its successors and assigns,
resulting from the exploration, development, or operation of the works contemplated by this lease, and shall further
hold the United States, its successors and assigns, and its officers, agents, and employees, harmless from all claims
of third parties for injury or damage sustained or in any way resulting from the exercise of the rights and privileges
conferred by this lcase.

12. The lessee shall be liable for all damage to crops or improvements of any entryman, nonmineral applicant,
or patentes, their successors and assigns, caused by or resulting from the drilling or other operations of the lessee,
including reimbursement of any entryman or palentee, their successors and assigns, for all construction, operation,



and maintenance charges becoming due on any porticn of their said lands damaged as a result of the drilling or other
operations of the lessee.

13. In addition to any other bond required under the provisions of this lease, the lessee shall provide such bond

as the United States may at any time require for damages which may arise under the Yability provisions of sections
eleven (11) and twelve (12) above.,

Descripti f Land
PARCEL NV-08-08-002 ALL LANDS
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Qctober §, 2010

Ms. Desna Young

Bureau of Land Management
5665 Morgan Mill Road
Carson City, NV 89701

RE: Environmental Commitments for the Patua Geothermal Project
Dear Ms. Young,

Attached is a list of environmental protection measures that have been incorporated into the
project description of the Patua Geothermal Project Environmental Assessment (EA). Vulcan
Power Company (VPC) agrees to implement all of these measures during implementation of
the project. The measures have been incorporated into the project description of the EA
prepared by RMT as part of the proposed action.

This letter serves to document the concurrence of VPC to conduct the attached environmental
protection measures as part of the project. If you have any questions, please contact me at
(775) 284-8842.

Sincerely,

Kenneth Bonin, Sr.

Director of Permitting

Vulcan Power Company

Enclosure

9670 Gateway Drive, Reno, NV 89521 Phone: 775-284-8842 Fax: 775-284-8846



Environmental Protection Measures for the Patua Geothermal Project

Water Resources

1,

The reserve pit would be lined to prevent seepage of testing fluids into the
underlying groundwater.

Containment berms would be constructed around all hazardous material or
potentially hazardous material storage areas. Off-pad stormwater is directed
away from the well pads.

BOPE would be maintained at the wellhead to allow well shutdown if an
uncontrolled flow of fluid or gas occurs.

A cement and casing program for construction of any wells would be
implemented to prevent water quality effects on groundwater during or after
well installation. Borehole geophysics analyses (cement bond logs) would be
conducted to document that well-casing grouting activities provide an
effective seal, isolating the geothermal aquifer from shallow alluvial aquifers.

No ground disturbance would be conducted within 650 feet of a canal or
water feature on federal leased land prior to Reclamation’s consent.

VPC would obtain necessary permits for work in waters and/or groundwater
discharge permits and would provide a Notice of Intent to NDEP prior to
well pad construction.

A hydrologic evaluation program will be implemented, which will be site
specific and its intensity will be commensurate with the level of development
drilling.

Wetlands/Riparian Zones

B.
9.

10.
11.
12.

13.

Transmission lines would span wetlands to the extent feasible.

Dips or culverts would be installed for access roads so as not to impact flows,
Construction of the transmission line would occur in the dry season

Existing two-track roads would be used to the greatest extent feasible

BMPs to prevent release of fuels or other construction materials would be

implemented, including VPC's SWPPP and Spill Prevention, Control, and

Countermeasure (SPCC) Plan, which would be prepared and submitted to
the BLM and Reclamation prior to construction.

When permanent new access roads must cross ephemeral washes, rolling
dips would be installed. The rolling dips would be designed to accommodate
flows from at least a 25-year storm event. Culverts may be used wherever
rolling dips are not feasible

Floodplains

14,

Roads would be constructed with culverts properly sized to convey at least a
25-year storm event.



15.

Vegetation
16.

17.

18.

Existing two-track would be used as access roads to the greatest extent
feasible along the roads to minimize the amount of additional base material
and construction necessary.

Reclamation of well pads and access roads would occur when it is
determined that they would no longer be used for exploration, utilization, or
any other purposes. During operations, interim reclamation would be
conducted for the well pad areas no longer needed for operation or
maintenance. All reclamation would be performed in accordance with the
Gold Book (2007),

Reclamation would be performed in accordance with lease stipulations.
Reclamation would include re-contouring of disturbed areas to blend in with
the surrounding topography and use of appropriate methods to seed with a
diverse perennial seed mix. The seed mix used to reclaim disturbed areas
would be certified weed free. The seed mix would be developed by an
experienced botanist in coordination with the BLM, Reclamation, and/or
NDOW and would be based on seed availability and quality. Reseeding
would not be undertaken in areas where soil conditions are inappropriate or
where the adjacent undisturbed land surface has little or no vegetation, as
determined in coordination with a qualified biologist. Native soil material
and organic matter (topsoil) salvaged from the site preparation operations
would be reused as a top-dressing on berms and other areas requiring
revegetation to the extent practical.

A qualified botanist would perform vegetation surveys in the blooming
period prior to construction of the transmission line and access roads in T20N
R25E, Section 10 for Nevada dune beardtongue (Penstemon arenarius) and
Lahontan indigo bush (Psorothamnus kingii). If any individuals of these two
plants are found they would be avoided or a replanting and restoration plan
would be prepared and implemented.

Invasive and Non-native Species

19.

Wildlifc
20.

21

The potential to increase the spread of invasive, non-native species would be
minimized through the implementation of the Noxious Weed Abatement
Plan, included in Appendix E to this EA for project construction, operation,
and decommissioning.

Vehicles would not travel off designated access roads or out of approved
right-of-ways or easements.

Willows or roosting habitat would be avoided to the greatest extent feasible,
If willows have to be removed, the vegetation would be inspected by a
qualified biologist for bats and Nevada viceroy (Lemenitis archippus) just prior
to removal. If a bat or viceroy is found, the habitat would not be removed
until the bat or butterfly has left the area.



Migratory Birds

22,

23,
24,

25.

26.

The transmission line would be designed to minimize effects to migratory
birds and waterfow] within the FWMA, including incorporation of
appropriate spacing between lines to make it improbable that the wing span
of a large migratory bird can connect two phases.

Anti-perch spikes would be installed on the top of cross-arms.

Anti-collision devices approved by NDOW would be used on the shield
wires and phase conductors along the transmission line segments that are
oriented north/northwest at the west end of the line, within the boundaries of
the FWMA.

Habitat for migratory birds would be eliminated within areas of proposed
disturbance prior to the nesting season. In the event this elimination measure
is not implemented, if ground disturbing activities do take place during the
migratory bird nesting season, migratory bird nest surveys would be
conducted early in the nesting season by a qualified biologist acceptable to
BLM/Reclamation and/or NDOW. The survey would be conducted to
identify either breeding adult birds or nest sites within the specific areas to be
disturbed. If active nests are present within these areas to be disturbed, VPC
would coordinate with BLM/Reclamation and/or NDOW to develop
appropriate protection measures for these sites, which may include
avoidance, construction constraints, and/or the establishment of buffers.

To minimize impacts to migratory birds and other wildlife through habitat
alteration well pads and roads would be recontoured and reseeded following
completion of construction. Reseeding would not be undertaken in areas
where soil conditions are inappropriate or where the adjacent undisturbed
land surface has little or no vegetation, as determined in coordination with a
gualified biologist.

27. Topsoil would be salvaged and reused whenever possible and in a timely

28.

manner.

During drilling, if the reserve pit contains oil-based contaminants (such as
from runoff or drilling muds}) the pits would be fitted with exclusion devises
such as netting or floating balls, in accordance with lease stipulations.

Cultural Resources

29.

30.

31,

If any construction or operations activities require disturbance beyond the
existing survey boundaries, additional surveys would be completed and any
resources found would be avoided or properly mitigated.

A thirty meter buffer would be placed around historic properties identified
and an archaeological monitor would be on site during the construction of
any areas within the 30 meter buffer.

If subsurface cultural resources are found during construction, all work in the
vicinity of the resource would cease and the BLM, Reclamation, and/or



NDOW environmental personnel would be notified immediately. The
appropriate measures as requested by the BLM, Reclamation, NDOW, and/or
SHPO to protect the resource would be implemented until it could be
adequately evaluated by the permitted archaeologist, and the BLM,
Reclamation, and/or NDOW archaeologist, if necessary.

Native American Religious Concerns

32.

If human remains are identified during construction of any of the
components of the proposed project, work within 300 feet of the discovery
would be stopped and the remains would be protected from further exposure
or damage. The coroner and Reclamation, NDOW, or SHPO (depending on
land ownership) would be contacted. If the remains are determined to be
Native American, the agencies would follow the procedures set forth in 43
CFR Part 10, Native American Graves Protection and Repatriation
Regulations. Procedures for handling the discovery of human remains would
follow Reclamation Manual Directives and Standards LND 07-01
(Inadvertent Discovery of Human Remains on Reclamation Lands) if remains
are located on Reclamation-managed lands. If remains are found on private
land, NRS 383 would be implemented with SHPO as the lead agency.

Minerals Resources

Soils

33.

34.

35.

36.

37.

38.

Fill materials would be obtained from the permitted mine located east of
Black Butte, in Section 24, T20N, R26E (assigned serial number N-86320) or
purchased from commercial sources.

Any suitable topsoil will be stockpiled onsite for later use during restoration.
Access roads would follow existing routes to the extent possible. In areas
where new access roads must be constructed across slopes, erosion control
measures would be installed as necessary, in accordance with Gold Book
standards (BLM 2007a).

. Erosion control measures, including but not limited to silt fencing, diversion
ditches, water bars, temporary mulching and seeding, and application of
gravel or rip rap, would be installed where necessary immediately after
completion of construction activities to avoid erosion and runoff. Only
certified weed-free BMPs would be used.

Additional gravel would be laid down when ground conditions are wet
enough to cause rutting or other noticeable surface deformation and severe
compaction.

The NDEP Bureau of Air Pollution Control SAD permit documenting the
BMPs to be used would be implemnented for the project because the surface
disturbed would be greater than 5 acres.

Vehicle travel on upaved roads would be limited to 30 mph.



39.

40,

Existing two-track access roads would be used along the transmission route
to minimize the amount of new surface disturbance and potential for erosion
during construction of the transmission line.

Any topsoil stockpiles will be located on previously disturbed areas, such as
portions of well pads, and will be situated so that wind and water erosion of
the piles are minimized and the reclamation potential of the soil is
maintained. Other erosion control measures may include surface seeding and
moisture conditioning.

Wastes, Ilazardous or Solid

41.

42,

43.

44,

45,

46.

47.

48.
49,

Containment berms would be constructed around all hazardous material or
potentially hazardous material storage. Off-pad stormwater would be
directed away from the well pads.

An emergency response plan would be implemented that includes
contingencies for hazardous materials spills and disposals.

VPC would adhere to general geothermal lease stipulations for geothermal
developers to address the potential impacts involved with transport, use, and
disposal of hazardous materials, including the development and
implementation of an emergency response plan.

VPC would comply with all local, state, and federal regulations regarding the
use, fransport, storage, and disposal of hazardous materials and wastes.
Wastes considered hazardous by the State of Nevada would be transported
and disposed of according to applicable federal, state, and local regulations.

VPC would prepare and implement a hazardous material spill prevention
plan to minimize impacts to the environment from hazardous materials.

Fueling and routine maintenance of equipment and vehicles would be
performed off site or within designated areas with appropriate spill controls
to minimize effects.

Drilling mud and fluid would be directed to reserve pits. At the conclusion of
drilling and testing, the liquid portions of the containment basin contents
would be evaporated, pumped back down the well, or removed and
disposed of off-site in a facility authorized to receive such wastes. The
remaining contents, typically consisting of non-toxic drilling mud and
cuttings, would be tested as required by the Nevada Bureau of Water Quality
Planning (BWQP). If non-toxic and as authorized by the BWQP, these
materials would be spread and dried on the well site, mixed with soil and
buried in the on-site reserve pit in conformance with the applicable
requirements of the BWQP, Reclamation, and the BLM. Testing results and
location of buried waste would be provided to Reclamation and BLM.

A blow-out prevention plan and BOPE would be implemented.

Operation of the geothermal facilities would comply with all local, state, and
federal regulations regarding the use, transport, storage, and disposal of



hazardous materials and wastes and therefore minimize impacts to the
environment,

Air Quality

50,

51.

52.

53.

54.

The SAD Air Quality Operating Permit (AP1629-2517), obtained for the
project, stipulates that a plan for fugitive dust control must be implemented.
The fugitive dust control plan would include dust suppression processes
{e.g., watering access roads and well pads) to minimize localized increases in
particulate matter concentrations.

Dust emissions from venting steam would be reduced by injecting water into
the blooie line.

Vehicle speeds would be minimized on exposed soils to 10 to 30 miles per
hour (mph) to reduce fugitive dust generation from vehicle travel.

Diesel generators over 37 kW (50 horse power) shall be diesel-fired units that
are certified to meet the US Environmental Protection Agency’s (EPA) Tier II
Emission Standards and are equipped with an exhaust particulate filter
system.

H:5 emissions would be minimized through the use of properly weighted
drilling mud which is expected to keep the well from flowing during drilling.
Data collection devices would be installed and operated during all phases of
drilling and testing. An H25 abatement plan would be developed and
implemented during long-term flow-testing if it becomes apparent during
drilling operations that HzS abatement is necessary to minimize potential
nuisance odors. Measures to reduce HaS, if necessary, could include but are
not limited to:

- Reducing the number of wells venting simultaneously, as
applicable

- Implementing additional wellhead abatement measures, such as
caustic injection between the flash tank and the portable silencer

- All drill rigs would be equipped with alarms to detect unsafe
levels of NCGs.
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Patua Geothermal Project
Noxious Weed Abatement Plan

PROJECT SUMMARY

The Patua Geothermal Project is proposed on BOR, State of Nevada, and private lands from
approximately 1 mile east of Femniey (proposed transmission comidor) along Altemate Highway
50 and north into the Fernley Wildiife Management Area, to approximately 1 mile west of Hazen,
north to the Hot Spring Mountains, and east fo Biack Butte, Nevada. The project iocation
includes sections andfor portions of sections 4, 8, 16-21, and 28-30, Township 20 North, Range
26 East in Churchili County, and sections and/or portions of sections 10 and 13-16 in Lyon
County. Vulcan Power Company is proposing to design, construct, and operate geothermal well
pads and wells, gecthermal fluid pipelines, transmission lines, and their associated access roads,
on lands that are managed by the Bureau of Reclamation (BOR), State of Nevada lands, and
private lands. These facilities would be connected to a geothermal power generation facitity,
capable of producing 60 megawatts (MW) net of electricity, to be located on a privately owned
section of land {Section 21, T20N, R26E, MDBM).

INTRODUCTION

The primary focus of this noxious weed abatement plan is to eradicate Nevada State listed
noxious weeds on lands proposed for ground disturbance and travet routes, and to prevent the
establishment and spread of noxious weeds within the project area pre, post, and during
consfruction. Surveys were completed in spring, summer and fall of 2009 which identified,
delineated, and mapped noxicus weed infestations throughout the proposed project area
(Appendix A Botanical Resources Survey Report, Patua Geothermal Project Churchill and Lyon
Counties, Nevada, 11/2009). Appendix B presents 12 maps of the noxious weed infestations for
the Patua Geothermal Project Area.

Nevada Noxious Weed Revised State (NRS) states:
“The Inspection and Destruction of Noxious Weeds Section of NRS 555 advises that the control
of noxious weeds is the responsibility of every landowner or occupant

¢ NRS 555.150 - Every landowner or occupier, whether private, city, county, or federal
shall cut, destroy, or eradicate all noxious weeds as required by the state quarantine
officer.

* NRS 555.160 - The state quarantine officer shali ascertain the name of the owner or
occupant of infested fands. The state quarantine officer may serve notice in writing upon
the owner or occupant to cut, destroy, or eradicate the weeds within such a time and in
such a manner as described in the notice.

* NRS 555.170 “Shouid the owner/occupant fail, neglect, or refuse to comply, the state
quarantine officer may notify the board of county commissioners for the county in which
the property is situated™.

The Bureau of Land Management (BLM) defines noxious weed as a plant that interferes with
management objectives for a given area of land at a given point in time (BLM 1896). The State of
Nevada defines noxious weeds as any species of plant which is, or liable to be, detrimental or
destructive and difficult to control or eradicate... (Nevada Revised Statute [NRS] 555.005). The
Nevada Depariment of Agriculture and the BLM Nevada State Office maintain a Nevada Noxious
Weed List which was used as a reference for the survey (Appendix C — Nevada Noxious Weed
List).

An integrated management approach wiil often prevent the establishment and spread of noxious
weeds, and can be environmentally safe. Weed control by integrated management may include
the use of cultural, mechanical, and chemical techniques. Biological controls may not be
appropriate for the purposes of this project and will not be addressed.



Cuitural control prevents weed invasion and increases the effectiveness of other weed control
methods. Examples of goad cultural practices include seeding areas devoid of vegetation, proper
land management, use of weed-free seed and muiches, and use of machinery and equipment
that are not contaminated with weed seeds. tnterim seeding of growth medium stockpiles, berms,
and other disturbed surfaces with aggressive annual species (e.g., rye, barley wheat) can often
be an effective means of controlling the spread of weeds.

Mechanical control methods physically damage or destroy the weed. Mechanical control includes
hand pulling, cuitivation, mowing, and root plowing. All of these methods involve the use of tools
to physically cut off, cover, or remove undesirable plants from the soil. The use of fire is another
mechanical method of controlling weeds. Burning can be useful in reducing the number of weed
seeds which would fall to the ground if burning is conducted while seeds remain on the plant.
Burning will not kilf most of the seeds that have already fallen to the ground. Flooding is another
method which works best on weeds adapted to dry sites. Use of mechanical control is dependent
upon knowledge of the reproductive strategies of the target weed species. For some weed
species, mechanical actions create conditions favorable to the plant, or spread ptant reproductive
paris to new areas.

Chemical control is a technique where herbicides are used for killing or inhibiting plant growth.
Herbicides are often necessary in order to reduce the weed population to a level where non-
herbicidal methods can be effective. When herbicides are necessary, an integrated pest
management approach to weed control will reduce the amount of herbicide needed and
discourage haphazard and wasteful herbicide use. Important considerations in a chemical control
program are safety to the environment and individuals applying the herbicides, cost to apply, and
effectiveness of the material used.

Objectives:
The objectives of noxious weed management are to:
+ jdentify and map noxious weed locations
delineate, and if necessary, fiag the boundaries of the infestations
contrel the spread through treatment
eradicate known infestations
moenitor for new infestations
maintain control through surveys and treatment, as necessary

NOXIOUS WEED MANAGEMENT

Contfrol of existing noxious weeds on site during construction of and upon completion of the Patua
Geothermal Project will be the sole responsibility of Vulcan Power Company, or their successors.

A) Pre Construction Period

Surveys were conducted to document, GPS and map alf locations of noxious weeds. Mapping
information and reporting complies with statewide mapping database and reporting protocol
requirements (Appendix A). Large infestations of tall whitetop {Lepidium latifolium) and sailtcedar
{Tamarix ramosissima) were found occurming within the project limits. Four other noxious weed
species were documented during the 2009 survey in small infestations, and include purple
loosestrife {{ ythrum salicaria}, water hemlock (Cicuta maculata var. angustifolia), sowthistie
(Sonchus arvensis) and Russian knapweed (Cenfaurea repens). The phenology of noxious
weeds was documented during the survey to provide the appropriate liming for treatments.

Surveys were completed for existing noxious weeds along the access roads where control
measures shoufd be implemented prior to project onset.  Alf noxious weed locations need to be
mechanically and/or chemically treated prior to flower or seed set, if possible. All equipment
should arrive on the construction site pre-washed and weed-free



Vulcan Power Company will contract with a licensed weed control company to conduct a weed
control program consisting of an herbicide spraying, mowing, and/or mechanical removal. Itis
anticipated that two spray applications and/or mowing per year will be conducted, late spring and
late summer. The applications and/or mowing will be timed to target noxious weeds at the
appropriate growth stage or prior to seed set.

The movement of existing and introduction of new noxious weeds may be reduced by conducting
inspections for noxious and weedy species at any borrow sources prior to construction. All
planned disturbance areas and travel routes will be inspected prior to construction activities for
noxious weeds. Other weedy plant species such as cheatgrass (Bromus tectorumy) or halogeton
{Halogeton glomerata) should also be noted during the inspections to prevent ather types of weed
infestations.

Removat of the noxious weeds by mechanical means during seed set will likely increase the
number of plants that sprout the following spring and is not recommended. Buring mechanical
removat of weeds that are in fruit/seed, all weedy material will be containerized or covered before
transporting and disposing of them to prevent distribution along hall routes.

B) Construction Period

Vulcan Power Company will implement Best Management Practices (BMP’s} to prevent erosion
of the job site and the polentiat transport of weedy matenal on to or off of the job site during
rainfall and storm-water events. Only certified fiber rolls (excelsior or rice straw) will be used for
sediment containment. In addition, manufactured erosion control products will be utilized (silt
fencing, geotextile fabrics, etc.)

Noxious weed-free staging areas will be selected for project construction. Movement of
equipment and soils from areas with known noxious occurrences must be washed with power or
high-pressure, cleaning off all mud, dirt, and plant parts, on tires and the under carriage in a
designated washing station before proceeding to weed-free areas. Washing stations need to be
located adjacent to weed infested areas so that equipment does not spread noxious weed seed
or plants/roots during movemnent to the washing station from the work site. When cleaning
equipment, sufficient BMP structures {excluding straw bales) must be used to contain the wash
water and soils.

Soils frorm washing siations and other known noxious weed infested areas need to be disposed of
at the nearest landfill or designated disposal areas, and the areas tracked to prevent the spread
of noxious weeds to other areas. if noxious weed infested soils are used for fill matenal, it wil be
placed at a depth as to not allow for germination of the seeds.

Ground disturbance and vegetation removal will be minimized to the extent possible and
practical.

The entrances to the job site will be restricted to vehicles or other traffic that may transport weed
seeds or plant material.

All workers will inspect and clean their boots, clothing and tools to prevent weed seeds and/or
plant parts from spreading to weed-free sites after working in noxious weed infested areas.
Washing stations wili also serve as the locations for these purposes. Vulcan Power Company will
inform and instruct all on-site workers of the washing and cleaning requirements. All equipment
must be thoroughly cleaned when operating in weed-infested areas prior to mobilizing fo another
location. Vulcan Power Company will provide training to management, workers, and equipment
operators on the identification of noxious weeds and the impontance of noxious weed control and
measures to minimize their spread



Noxious weed infested areas will be avoided to the greatest degree possible. Top sail or fill will
not be salvaged from known noxious weed lacations.

Documentation, follow-up monitoring and evaluation of the effectiveness of controlreatment
measures will be conducted monthly during the growing season of project implementation to
provide current information for all noxious weed and weedy species locations. Monthly reports will
be submitted to Vulcan Power Company until such time that all noxious weed infested areas have
been identified and mapped, and those areas have been treated or stripped. The weed contro}
program will be continued until such time (for approximately 3 years) the re-vegetation species
are established, and are self-maintaining. Weed management and vegetation maintenance,
success will continue throughout the life of the project.

Post Construction Period

Upon completion of construction related activities, monitoring wilt be conducted in ali treated sites
for weed infestations. Vulcan Power Company will assume responsibility for noxious weed
management after project compietion.

Disturbed areas slated to be re-vegetated will use soil components and mulches obtained from
non-weed infested sources. Seed and other plant materials will be checked and certified noxious
weed-free and with a weed count in compliance with State and Federal seed laws.

MONITORING

Menitoring is used to determine if treatmentis have been effective and to identify new occurrences
as soon as possible. Early detection of emerging pfants is important for effective follow-up
treatment. Most noxious weeds produce seed that wili remain viable for three or more years.
Some species of Lepidium will remain viable for more than 40 years. Therefore, freatment areas
should be carefully mapped, monitored and treated as necessary, monthly and bi-annually after
project completion. Areas adjacent to treated areas should also be examined for emerging plants
that may have established from seeds dispersed before treatment achieved complete control.

Management and workers should become familiar with the noxious weeds present on site and
others that have been identified in the vicinity. Early detection provides the opportunity for the
most effective treatment. Contractors can conduct informal monitoring during their routine field
activities if they are aware of the species that already occur, or are likely to occur, on the site, and
report/document them for treatment.

PROPOSED TREATMENT PLAN

The following list of invasive weed species and treatment plans were developed for noxious weed
species known to occur within the project area. There may be additional noxious weed species
identified in the general area that are not included in the following freatment plans that will need
to be addressed cn an individual basis. The proposed treatment pian represents potential control
treatments. Altemative treatments will be considered with state approved herbicide products and
methodologies.

Note: The following herbicides are effective in killing broad-leaf {dichotomous) plants. Caution
should be taken for treatment applications near water, desirable native vegetation, and/or
revegetation ireatment areas.

1) Purple loosestrife (Lythrum salicaria)
a.) Mechanical Control
In areas where there are few plants and easy access, manually removing the plants in
recommended. It is important to dispose of the plants away from the water. Allow the
plants to dry out, then burn if possible. Pulling purpte loosestrife by hand is easiest when
plants are young (up to two years) or in sand. Remove as much of the root system as
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possible, as broken roots may sprout new plants. Removing flowering spikes will prevent
this year's seeds from producing more plants in future years as each mature plant can
produce over 2 million seeds per year. Remove last year's dry seed heads, as they may
still contain seeds. Cut the stems at the ground te inhibit growth.

b.) Cultural Control

Purple loasestrife is a showy plant and is often introduced as an omamenta! piant in
home gardens. Maintaining the native vegetation in riparian areas and ephemeral
drainages greatly reduces the potentizl for the species to establish new infestations, but
does not eliminate the potential.

c.) Herbicidal Control

A 2,4-D formulation labeled for use near water applied as a 2% solution (2 gallons 2,.4-D
per 100 galions of water) or {2.6 fi. oz./gallon of water) wili prevent seedling
establishment when appiied in early fall or spring before the plants can establish
perennial characteristics. Garlon 3A {friclopyr) Garlon is a selective broadleaf herbicide
that will not kill cattail or other desirable monocot species. Garion will provide good to
excellent purple loosestrife control when applied in the pre to early flower or late flower
growth stages. Garion should be applied as a 1 to 2% solution (1 to 2 gallons Garlon per
100 gallons of water or 1.3 to 2.6 fl. oz./gallon of water) and wilt provide some residual
seedling control. Garlon can be applied in dryland sites but should not be used in
landscapes or flower beds because soil residual of the herbicide may prevent
establishment of other horticuitural plants.

d.) implementation

it is important to use only Garlon 3A formulation labeled for use in wetiand sites. Minimize
overspray to open water. See label for precautions for use near potable water intakes.
Treatment should be followed by good management of existing desirable vegetation, and
establishing vegetation on denuded areas to reduce the spread. it is recormmended to
use herbicides at least once annually until the infestation is eliminaled.

Saltcedar ( Tamarix ramosissima)

a.) Mechanical Control

Successful saltcedar control requires killing the roct system. Methods include ripping
large plants out by the roots with equipment, pulling small plants by the roots using hand
labor. Salt cedar produces an extensive root system, including a deep tap root and lateral
roots. Cutting the stem results in profuse sprouting of new shoots from the lateral roots,
which are supplied with water and nutrients by the taproot. Disking or plowing generally
does not prevent the taproot from generating new sprouts. Mechanical control of sait
cedar is generally not an accepted practice, unless combined with application of
herbicide to the cut stems. When existing salicedar plants are removed from an area,
seediings must be controlled for at least one year to prevent re-infestation.

b.} Cultural Control

Maintaining the native vegetation in riparian areas and ephemeral drainages greatly
reduces the potential for the species to establish new infestations, but does not efiminate
the potential. Where the species already exists, it spreads easily into established native
vegetation. The polten-sized seeds are readily transported by wind and water, and grow
rapidly in moist soil,

c.) Herbicidal Control

Herbicides or herbicides combined with mechanical treatment have been the most
effective methods to control saltcedar. Treatment of newly established or young plants
can be accomplished with foliar application of Arsenal (imazapyr) and a surfactant or 2
combination of Arsenal, Roundup (glyphosate}, and a surfactant. Arsenal is registered for
use only on non-cropland with restrictions when treated areas are to be grazed. Roundup
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is registered for rangelands and Rodeo is a similar product {i.e., active ingredient is
glyphosate) that is formulated for aquatic/ripanan sites. It is also recommended that
treated saltcedar be left undisturbed for at least two growing seasons follawing
application for best results.

Caution: Both imazapyr and glyphosate are non-selective herbicides that will also control
non-target species. Therefore, foliar application is likely to impact native species present
in the understory or vegetation adjacent to salicedar. Seeding of adapted perennial
species is recommended following eradication of the salt cedar to prevent other noxious
weeds from estabiishing on the site.

Treatment of large shrubs and tree-sized plants is most effective using the stump cut and
spray methed. The stem of the plant is completely severed near ground leve! and
herbicide is applied immediately (within minutes). Saltcedar is able o begin sealing cut
surfaces within one hour. This response prevents movement of the herbicide into the
roots and reduces mortality. Triclopyr ester is the most effective herbicide available for
the cut stump and spray method. Pathfinder Il contains 14 percent friclopyr ester and is
designed 10 be used from the container with no additional mixing required Garlon also
contains triclopyr and can be used at a rate of five percent total spray volume (1.5
pints/galion). Some sprouting wili occur following treatment with the cut stump and spray
method. A spring foliar application to young shoots, as described above, should be
included as part of the saitcedar treatment, with application conducted during the growing
season after treating with the cut stump and spray method.

d.) Implementation

The appropriate herbicidal treatment should be applied to the different age classes of
saltcedar. Close proximity f¢ watercourses should employ a mixture of Redeo and
surfactant for young plants. Where salt cedar occurs in a riparian/maist soil area,
consideration should be given to seeding with creeping wildrye (Elymus iriticoides),
alkaligrass (Puccinellia distans), alkali sacaton (Sporobolus airoides), or desert saltgrass
{Distichiis spicata) following control or substantial reduction in population of salt cedar.
The species listed are all saiine tolerant, a characteristic of sallcedar sites.

Tall whitetop, Perennial pepperweed, (Lepidium fatifolium)

a.) Mechanical Control

Deep-seated rootstocks make this weed difficult to control. The extensive creeping root
system produces an infinite number of new plants when disturbed. Clean cultivation
every several weeks until root stocks fall to grow and continual top mowing to reduce
plant food storage and to stop seed scatter are mechanical cantrol options. These contrel
methads may not be practical on all sites, and hand cutting of tops of plants followed by
herbicide applications may be necessary.

b.) Cultural Controi

Tall whitetop grows best in bright, sunny areas. Soils ¢an be fine or coarse, but must be
moist for part of the growing season. The weed reaches its maximum growth where soils
are imrigated or roots extend into the water table. Tall whitetop spreads slowly into
heaithy, competing vegetation. Well-stocked stands of perennial grass and tall-growing
brush are good competitors, but they cannot prevent the spread of tall whitetop if proper
growing conditions exist.
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5.)

¢.) Herbicidal Contro!

Several different herbicides will kill the aerial portion of tall whitetop plants, but
translocation of herbicides to the roots is very fimited. The rapid response of the
extensive root system to partial control makes it necessary to attain very close to total
control in order to suppress this weed. All herbicide treatments require several years to
achieve control. Herbicides providing the most consistent control of tall whitetop are
Weedar -64, 24D, Telar, Plateau, Rodeo, and Escort. Repeat applications for a
minimum of three and up to six years may be needed. Telar is used for non-selective
control by soil sterilization. Desirable plants can be damaged. Telar can be applied
anytime there is moisture from rainfall to wash it into the ground. Repeat applications
may be necessary.

d.) Implementation

Treatment of this weed with herbicides is the only viable option because of the repeat
treatments required when using mechanical control. Tall whitetop will readily expand
along roads and other disturbed sites and will slowly spread into weed free areas.
Treatment should be folowed by good management of existing desirable vegetation, and
establishing vegetation on denuded areas to reduce the spread. It is recommended to
use herbicides at least once annually.

Russian knapweed (Centaurea repens)

a.) Mechanical Controf

Mechanical control is not a recommended treatment unless it is combined with an
herbicide treatment and cuitural control. Intensive cultivation, followed by planting a
competitive crop and a fall application of herbicide may achieve an 85 percent reduction
in piant density. Indiscriminate plowing and cultivation will rapidly spread Russian
knapweed because the plant has the ability to reproduce from broken root pieces.

b.} Cuttural Control

This species is capable of invading tandscapes where the precipitation is greater than 15
inches annually. In drier sites, Russian knapweed requires bare ground or disturbance to
become established. Therefore, maintaining competitive vegetation within the drier
landscapes is recommended.

c.} Herbicidal Controi

Several herbicides are available for the control of Russian knapweed, but all require
several years of application before eradication can be achieved. Herbicide treatment
should be followed by seeding to establish perennial grasses in the void [eft by the
knapweed. Roundup (glysophate) is effective on monotypic stands of Russian knapweed,
but wilt kil established grasses in non-monotypic stands. Tordon (picloram) is a
restricted-use herbicide and requires a licensed applicator. Tordon herbicide will
eradicate Russian knapweed applied at the rate one to one and one-half pounds active
ingredient per acre. Repeat applications of Tordon are needed to control new growth
after initial application. An application of 2, 4-D applied at four pounds of active material
per acre, repeated spring and fal! for severa! seasons, will reduce Russian knapweed by
85 percent. The usual 2,4-D application rates of up to 2 pounds per acre will have very
little effect. Spike can be used on non-crap areas for complete vegetation control.

d.} Implementation

Russian knapweed control depends on: (1) spot eradication with chemicats that will
destroy the extensive root system; or (2) reducing stand density by using combinations of
cultivation, competing plants, and herbicides. Cultivation may not be applicable or
pracficat for the project area.

Sow thistle {Sonchus arvensis)
a.) Mechanica! Controf
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Hand pulling of individuals pricr to seed set is suitable for small infestations.

Depending on the timing and type, tillage can reduce perennial sowthistle stands. Tiliage
at the seven to nine leaf rosette stage seems to work best for reducing the reproductive
capacily of the roots. Depth of burial and amount of root breakage determine the
effectiveness of tilage. Root fragments feft on the soi! surface die from desiccation, and
those buried 30 cm or more are unlikely to resprout. However, rcots buried at
intermediate depths wili produce new shoots.

b.)} Cultural Control
Seeding after control with herbicides can prevent re-establishment. Maintaining
competitive vegetation within the landscape is recommended.

c.) Herbicida! Control

Herbicide control of perennial sowthistle is better when combined with other control
methods because the species is relatively resistant to many common broadleaf
herbicides. Most chemical control recommendations for perennial sowthistle are for
auxin-type herbickles. Amitrole, dicamba, MCPA amine, and 2,4-D amine have all been
recommended for control at vanous growth stages. Pre-harvest treatments of glyphosate
have been successful, but fall applications were generally less effective than auxin-based
herbicides. The species has also been shown to be susceptible to atrazine, simazine,
bromacil, monuron, and diuron, as well as some sulfonylurea herbicides. Treating
sowthistle with herbicides may entail repeated applications for a couple of years.

d.) tmplementation
Recommend applying Amitrole or 2,4-D amine during the spring prior to seed set. 2.4-D
should not be applied near sensitive crops.

Water hemlock (Cicuta maculata var. angustifolia)

a.) Mechanical Confrol

Hand grubbing is a very effective method of removing water hemiock. The roots must be
entirely removed because they are attractive to grazing livestock and highly poisonous.
This plant is easily removed when the ground is moist. Gather alil the plant pieces after
removal and burn them. it highly recommended to wear gloves and protective clothing
when hand grubbing this toxic plant species.

b.) Cuitural Control

Water hemlock grows where water is abundant. Water hemlock is pulled out of the
ground very easily in areas where the ground is moist and soft. Controlling the access of
grazing animals to habitats where water hemlock grows may reduce the risk of poisoning.

¢.} Herbicidal Control

The herbicide tebuthiuron provides pre-emergence contral of water hemlock plants, as
does chlorsulfuron and a combination of chlorsulfuron and metsulfuron. The pre-
emergence photosynthetic inhibitors hexazinone, metribuzin, and terbacil also provide
great control of poison hemiock. Post-emergence application of phenoxy herbicides or
glyphosate can be effective, with best results when applied in early spring. Treating water
hemiock with herbicides may entail repeated applications for a couple of years.

d.) Implementation

For water hemlock, application of chemicals is most effective when done in late spring or
early summer. Glyphosate, 2,4-D, and picloram will all provide excellent control of
western water hemiock. Apply 2,4-D or MCPA to water hemlock at a rate of 2 Ib ae/A in
the early bolting stage of growth. Chemical application is an effective means of control,
but there is some evidence that the toxicity of the plant increases after spraying until the
plant dies. Most animal losses take place in the spring or after the plants were sprayed
with chemicals. Therefore, keep animais away from treated plants for 3 weeks after



spraying. Repeat herbicide application untii eradication is accomplished.
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1. INTRODUCTION

1.1  Project Description

Vulcan Power Company is proposing to design, construct, and operate geothermal well
pads and wells, geothermal fluid pipelines, transmission lines, and their associated access
roads, on lands that are managed by the Bureau of Reclamation (BOR), State of Nevada
lands, and privately owned lands. These facilities would be connected to a geothermal
power generation facility, capable of producing 60 megawatts (MW) net of electricity, to
be located on a privately owned section of land (Section 21, T20N, R26E, MDBM).
Botanical resources, including threatened, endangered, sensitive and species of concern
(TESC) piant species and noxious weed species. Surveys were conducted on
approximately 5000 acres of BOR, State of Nevada, and private lands on May 18-22
(Task I), Septemnber 12-15 (Task II), and October 23-25 (Task 1V), 2009.

The surveys were conducted on the northwestern and western slopes of Hot Springs
Mountains to Hazen in Churchill County, in the southern portion of the Fernley Wildlife
Management Area, and on lands parallel to State Highway Alt 50 adjacent to the railroad
tracks approxiinately 1.5 milcs east of Fernley in Lyon County, Nevada. The surveys
were conducted on BOR, State of Nevada, and private lands within the area legally
described as sections and/or portions of Sections 4, 8, 16 — 21, 28, 29, and 30, Township
20 North, Range 26 East (T20N, R26E), and portions of Sections 10, 13 - 17, T20N,
R25E, Mount Diablo Base and Meridian (Figure 1).

1.2 Environmental Sctting

The Patua Geothermal Project Area, located along the western portion of the Hot Spring
Mountains and across a southern portion of the Forty Mile Desert, ranges in elevation
from approximately 3,600 to 4,800 feet above mean sea level. The Project Area lies
within the Lahontan Basin Section of the Great Basin Division of the Intermountain
Region. This section of the Great Basin lies in the depression in western Nevada once
occupied by Lake Lahontan, with broad, irregular shaped valleys and smaller, less
elongated mountain ranges than the typical Basin and Range topography. The mountains
are mostly of block-faulied beds of volcanic origin, and the greater part of the area is
alluvial flat and playa (Cronquist et al. 1972). Portions of the survey area are in desert
lands with little or no vegetation due to the climate and saline conditions. The low
altitude and the position in the rain-shadow of the Sierra Nevada created the dry and
warm conditions of the area. Within the Project Area, the average iemperature in the
summer is 91 degrees Fahrenheit and 29 degrees Falrenheit in the winter. The average
annual precipitation for the area in the last 30 years is 5.9 inches. In 2008, the annual
precipitation was 3.73 inches, most of which fell from December to May
(http://www.wree.dri.edu/snmmary/Climsmnv.html).

The vegetation of survey area was comprised of a variety of desert saltshrub plant species
in the foothills and playa, with areas of saline playa completely barren and heavily salt-
encrusted. Sandy soils and sand dunes were encountered in portions of the survey area
on slopes of the uplands and foothills. The wetland habitats, irrigation canals, and
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drainages were encountered in numerous areas in the northern and western portions of the
survey area.

1.3  Purpose and Need

Vulcan Power Company is propesing to conduct geothermal exploration, drilling, and
transmission line construction in the Patua Geothermal Project Area. The purpose of the
field work was to conduct a botanical resource survey, including TESC plant species and
polential habitat, noxious weed species, and other botanical resources that may occur in
the area for environmental compliance and permitting requirements under NEPA for the
BLM and BOR.

2. BOTANICAL SURVEY METHODS

A database query was conducted with the Nevada Natural Ieriiage Program (NNHP)
prior to performing the field survey. A systematic survey was conducted throughout the
Task I portion of the Project Area for two TESC plant species listed by the NNHP
database, including Lahontan indigo bush (Psorothamnus kingii) and Nevada dune
beardtongue (Penstemon arenarius) (Appendix A — NNHP database search results). The
US Fish and Wildlife Service (USFWS) database was queried for T&E plant species
(Appendix B — USFWS letter). No T&E plant species are known 1o occur within
proximity of the proposed project.

Both of the plant species listed by the NNHP are endemic to sand dune habitats. Arcas
with sandy soils and sand dunes were encountered during the surveys.

The surveys were conducted by two botanists and two botanical technicians and consisted
of walking transects approximately 30 to 50 feet apart in potential habitat areas (intensive
survey), and 100 feet apart throughout the remaining areas (intwitive survey). All plant
speeies encountered were identified and compiled into a plant species list (Appendix C).

Locating, identifying and mapping noxious weed species were the primary activities
included in the survey methods, with intensive searches conducted in drainages, along
roads, and in wetland areas. Numerous and extensive occurrences of two noxious weed
species, including tall whitetop (Lepidium latifolium) and saltcedar (Tamarix
ramosissima) were encountered and documented with GPS coordinates for mapping
purposes (Figure 3 ). One occurrence of Russian knapweed (Centaurea repens) was
encountered on the south side of the Truckee irrigation canal. Scattered individuals of
noxious weed species water hemlock (Cicuta maculata var. angustifolia) and sow thistle
(Sonchus arvensis) were encountered along wetland and irrigation canals. One
occurrence of purple loosestrife (Lythrum salicaria) was encountered along the wetland
edge of the Fernley Wildlife Management Area. Additionally, other invasive plant
species, including scattered individuals of bull thistle (Cirsium vulgare), halogeton
(Halogeton glomerata), cheatgrass (Bromus tectorum), and Russian olive (Elaeagnus
angustifolius), were documented in portions of the survey area, Extensive areas of
Russian thistle (Salsola tragus) were encountered in loose, sandy soils. All noxious
weeds were documented on Invasive Plant Survey Form(s) and mapped, and are included



in Appendix D. As part of the Patua Geothermal Project, a noxious weed abatement plan
(Task IIT) was preparcd to reduce the spread of noxious weeds and to treat noxious weeds
within the proposed project area.

2.1  TESC Plant Species Habitat Descriptions

Lahontan indigo bush, (Psorothamnus kingii) a state listed species of concern, is known
to occur in the lower Humboldt River valley and Carson sink in northwestern Nevada,
between Winnemucca and Paradise Valley in Humboldt County, and in the foothills of
Hot Spring and Blow Sand Mountains in Churchill County. It is found in sand-flats and
hollows in mobile sand dunes. It develops elongating rhizomes, forming populous
cofonies in extremely localized areas. This shrubby dune plant flowers in June through
August, at elevations ranging from 3,800 to 4,800 feet. Although no plant occurrences
were noted during the 2009 survey, unoccupied potential habitat was encountered in
portions of the project area.

The BLM listed Sensitive plant species, Nevada dune beardtongue (Pensfemon
arenarius), is an endemic to western Nevada. It is known to occur from the vicinity of
Tonopah in northwestern Nye and southern Mineral counties, north to the Fallon region
in Churchill County, Nevada. It grows in loose, drifiing desert sands. It is found in sand
dune desert saltshrub plant communities at elevations ranging from 3,600 to 5,500 feet.

It flowers from May through June. Although no plant occurrences were noted during the
2009 survey, unoccupied potential habilat was encountered in portions of the project area.

Sandy potential habitat for both plant species was encountered and searched intensively
during the May survey (Task L) at the toe of the slopes of the foothills of the Hot Spring
Mountains on the east side of sections 8 and the south end of section 4. During the
September (Task II) and October (Task 1V) surveys, sand dune habitat was encountered
along the western portion of section 10. Figure ! presents a map of the entire project
area, and the survey arcas by task arc highlighted and dated. Due to the late timing of the
field surveys for section 10 and other areas surveyed under Tasks II and IV of the Patua
Exploration Project, TESC plant species identification was compromised. Field surveys
conducted for Tasks H and 1V included only mapping potential sand dune habitat for the
two TESC plant species identified by the NNHP database (Figure 2 Sand Dune Potential
Habitat). If necessary, additional surveys for TESC plant species in areas identified and
mapped as potential habitat in section 10 will be conducted in the spring of 2010.

3. BOTANICAL SURVEY RESULTS

3.1 Plant Communities

The vegetation of survey area was comprised of desert saltshrub plant communities in the
uplands. The saline playa was comprised of arcas completely barren and heavily salt-
encrusted. The lowland habitats bordering these barren areas included plant association
dominants such as greasewood (Sarcobates vermiculatus), Torrey seablite (Suaeda
moquinii), four-wing saltbush (4triplex canescens) and shadscale Arriplex conferiifolia).
The well drained, dry plains of the Lahontan sediments and residual soils in the foothill
elevations were dominated by Bailey’s greasewood (Sarcobates vermiculatus var.
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baileyi), shadscale, Nevada ephedra (Ephedra nevadensis), budsage (Artemisia
spinescens), winterfal (Krascheninnikovia lanata), and glandular indigo bush
(Psorothamnus polyadenius). The sand dunes and sandy soils on the slopes of the
foothiils were dominated by glandular indigo bush, Bailey’s greasewood, four-wing
saltbush, spiny horsebrush (Tefradymia spinosa), dune horsebrush (Tefradymia
fetrameres), and green rabbitbrush (Chrysothamnus viscidiflorus).

The wetland habitats, irrigation canals, and drainages were comprised of native and
weedy plant species, dominated in areas by greasewood, hard stem bullrush (Scirpus
acufus), common three-square (Scirpus pungens), tall whitetop (Lepidium latifolium),
mugwort (Artemisia douglasiana), cattail (Typha latifolia, T. angustifolia), saltcedar
(Tamarix ramosissima), saltgrass (Distichlis spicata), creeping wildrye (Leymus
iriticoides), and halogeton (/{alogeton glomerata). Occasional overstory irees
encountered in the wet habitats included Fremont cottonwood (Populus fremontii),
coyote willow (Salix exigua), Russian olive (Elaeagnus angustifolia), and Chinese elm
(Ulmus parvifolia).

32 TESC Plants

The May survey (Task I) was conducted at the optimum time of year for rare plant
species and most native plant species identification in the area. No occurrences of TESC
plant species were encountered within the Project Area. Potential habitat for the two rare
plant species discussed above was noted and searched for intensively in portions of
scclions 4 and 8 within the survey arca. Potcntial habitat, including areas of loose sandy
soils and mobile dunes for both plant species was encountered during the September and
October surveys in the western portion of section 10.

Two plant species no longer tracked by the NNHP were found during the May survey,
including Nevada oryctes (Oryctes nevadensis) and sand cholla (Opuntia pulcheila).
NNHP Nevada Native Species Site Survey Report forms were filled out for each of these
rare plants (Appendix E) and photographs were taken of the plants and sand dune
potential habitat (Appendix H). A list of all plant species encountered during the surveys
is included in Appendix C.

Very few annual plant species were observed after a year of minimal precipitation in the
area for 2008/2009. The average annual precipitation for the area since 1959 was
recorded at 5.9 inches. The total precipitation for 2008 was 3.73 inches, and the total
recorded precipitation for January through May of 2009 was 0.99 inches (Western
Regional Climate Center (WRCC)).

3.3  Noxious Weeds

Six species of Nevada State-listed noxious weeds were encountered within the Patua
Geothermal Project Area during the botanical surveys (NRCS website, Nevada
Administrative Code. 2003. Conirol of insects, pests, and noxious weeds. State of
Nevada.). One of these noxious weed species, tall whitetop, was encountered during the
surveys in all of the wetland areas and irrigation canals, frequently found as the dominant
ground cover along the fringes of open water and wetland habitats. Scattered individuals



of tall whitetop extended out into the salt flats in numerous areas. The second most
commonly encountered noxious weed species, frequently growing as an overstory
dominant within the tall white top infestations, was saltcedar. A small (<1/4 acre)
occurrence of Russian knapweed, and individual plants of water hemlock and sow thistle
were encountered and documented primarily along the Truckee irrigation canal in section
30. Sow thistle was also noted on the southern edge of the wetland within the Femley
Wildlife Management Area in the section 15. One occurrence (~20 plants in a cluster) of
purple loosestrife was documented in the northwest portion of the wetland in section 15
of the Fernley Wildlife Management Area.

Approximately 108 acres of tall whitctop were documented and mapped with GPS points
(individual plants) and polygons (> Y4 acre) in the survey area, including portions of areas
surveyed for Tasks I, II, and 1V. Approximately 70 acres infested with saltcedar were
documented and mapped with GPS as clumps of trees (polygons) and as individual trees
(points), and included over 4810 trees. Both tall whitetop and saltcedar growing together
were documented on approximately 27 acres. Figure 3 presents an overview of all of the
noxious weed occurrences documented within the Project Area. Appendix F includes
individual Maps #’s 1-12 of the noxious weed occurrences by species and presented by
section within the areas surveyed. Russian knapweed, sow thistle, purple loosestrife and
water hemlock were documented with GPS as points for small (< % acre) infestations
(Figure 3 Noxious Weed Occurrences). All noxious weed infestations were documented
on Invasive Plant Survey Forms (Appendix D) and GPS UTMs were documented
(Appendix G).

4. CONCLUSION AND RECOMMENDATIONS

4.1 TESC Plants

Botanical surveys were completed throughout the Patua Geothermal Project Area for
Tasks 1, 2, and 4 and no TESC plant occurrences were encountered. Sandy deposits and
mobile dune-like potential habitat for Lahontan indigo bush and Nevada dune
beardtongue was found and surveyed intensively in portions of sections 4 and 8 of the
Hot Spring Mountains. Additional TESC plant surveys are recommended to be
conducted in potential habitat areas (Figure 2) documented and mapped in section 10
during the spring of 2010.

4.2  Noxious Weeds

There are extensive areas infested with tall whitetop and saltcedar in the Patua
Geothermal Project Area. Additionally, four other noxious weed species were found
within the Project Area. All of the noxious weed species identified during the surveys
grow in or near wetland and/or riparian habitats,

Tall whitetop is an extremely prolific plant that has spread into thousands of acres of
lands in Nevada, especially in habitats adjacent to water sources. It is highly invasive in
riparian areas, wetlands, marshes, flood plains, irrigation canals and ditches, roadsides,
native hay meadows, alfalfa fields, and rangeland habitats. It vigorously spreads by seed,
from perennial roots, and deep-seated underground rhizomes.
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Nevada Noxious Weed Law states: “The Inspection and Destruction of Noxious Weeds
Section of NRS 555 advises that the control of noxious weeds is the responsibility of
every landowner or occupant.”. In order to comply with Nevada Law, it is
recommended that all areas infested with noxious weeds (particularly tall whitetop and
saltcedar) within existing and proposed travel and transmission routes, well pad sites, and
any areas stated for disturbance or vehicular/machinery on and off road travel for the
Patua Geothermal Project Area be treated to eradicate the noxious weed species.
Additional measures to prevent the spread of noxious weeds onto and off the project site,
as well as monitoring for new infestations should be implemented under the direction of
the Patua Geothermal Project Noxious Weed Abatement Plan.
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Name
Cenrep
Cenrep
Tamram
Sonarv
Sonary
Sonarv
Sonarv
Leplat
Leplat
Sonarv
Lepiat
Leplat
Lepiat
Sonarv/Cicmac
Leplat
Leplat
Leplat
Lepiat
Sonarv
Sonarv
Leplat
Leplat
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Leplat
Opupul
Opupul
Opupul
Orynev

Count

2N=2Now
[\*]

W oW -

3%

Northing

4382951

43682931
4383017.54588052
4382970.19758358
4382985.22051522
4382986.57897195
4382988.41984297
4382961.8730618¢
4382973.57958854
4382980.14199181
4382981.79591386
4382992 37155145
4382987.0798742
4382970.146507
4382948.979798
4382936.80894032
4382926.75475355
4382921.4630763
4382914.05472815
4382888.65467735
4382870.6629747
4382854.25877522
4383488.40096002
4383429 64972957
4383557.23185362
4383893.48559676
4383925.96078471
4383921.27423072
4383875.9583143
4383949.11706983
4383952.63223248
4381435.83519326
4381417.9673303
4381530.46868967
4381628.41104959
4381643.63182174
4381723.044546
4381731.64759113
4381742.23595437
4381754.80963571
4381258.5999871
4381257.96293744
4381254.14063951
4381390.50231914

1clump 4387092.77903014
4 clumps 4387084.43368092
2 clumps 4387076.08833171

4388251.17515102

Easting

318283

318323
318160.350025859
318310.183996813
3186428502314
318660.604610471
318673.670383412
318564.510490314
318590.23608504
318603.702985927
318623.011818933
319160.1568273811
319169.154125136
319186.616660062
319205.666698162
319214.662549487
319219.954226737
319223.129233087
319227.362574887
319239.004264837
319221.012562187
319197.720182287
320312.706604011
320357.546057776
320252.049379027
319847.607532813
319807.249342586
319852.294657956
3196858.468925083
319752.285926458
319739.569099293
321632.477884034
321650.345746993
321437.916709593
321490.198753065
321504.093979811
321510.711706833
321514.020570344
321519.976524663
321498.138025492
321494 528460744
321590.722958795
321669.398591306
322712.535735813
321262.696865802
321156.98910807
321123.885890515
321836.5766502



Tamram
Tamram
Tamram
Tamram
Tamram
Tamram
Leplat

Leplat

4383500.69559011
4383721.28635357
4383745.82991585
4383739.3130524
4383777.41163881
4384092.23532262
4384014

4383953

320379.027647136
320196.054172802
320174.498393746
320182.017851591
320145.924453934
319776.209739956
319991

320035



id

Name Count

0 Lepiat

0 Leplat

0 Leplat

0 Leplat

0 Leplat

0 Leplat

0 Leplat

0 Tamram 20
0 Leplat

0 Leplat

0 Tamram 10
0 Leplat

0 Leplat/Tamram

0 Tamram 60
0 Leplat 500
0 Tamram 300
0 Leplat 800
0 Tamram 30
0 Tamram

0 Tamram

0 Tamram

0 Leplat

0 Leplat

0 Leplat

0 Leplat/Tamram

0 Leplat

0 Leplat

0 Leplat

0 Leplat

0 Leplat

Acres

1.4842
0.5531
2.5423
0.0279
10.1550
4.4759
0.1663
0.1666
0.1652
1.1938
0.0845
0.1183
0.1740
0.3495
0.0804
0.6360
0.0473
0.1696
0.0432
0.0181
0.0243
0.3208
0.0981
17.8844
46974
6.6556
0.2038
0.1541
0.2856
0.2581



Task Easting Northing

Species Count Acres Number Centroid Centroid
Leplat 0.092285 2 312026 4385752
Leplat 9.661045 2 312629 4385450
Lepiat 2.54613 2 313131 4385362
Lepiat 300 3.025856 2 313372 4385294
Leplat 2.766109 2 312744 4385574
Tamram 28 0.940795 2 314436 4385324
Tamram 280 2.170561 2 315213 4384959
Tamram 10 0.153097 2 314721 4385496
Leplat 30 0.106929 2 314935 4385577
Tamram 6 0.124397 2 314157 4385536
Tamram 375 7.76197 2 315832 4384997
Tamram 1250+ 14.413383 2 316069 4385296
Tamram 1.640313 2 316327 4385259
Tamram 380 5.651266 2 316260 4384989
Leplat/Tamram 9.812494 2 316471 4384803
Leplat/Tamram 7.048112 2 316811 4385267
Leplat/Tamram 4,239393 2 316787 4384878
Tamram 450 4.3646 2 316912 4385375
Tamram 120 0.372809 2 316646 4384732
Tamram 0.293174 2 316790 4384782
Tamram 0.563033 2 317155 4384973
Lepiat 1.053972 2 3172156 4385107
Leplat 2.416665 2 317413 4385188
Leplat/Tamram 11 0.766356 2 317668 4384883
Lepiat 10.1547086 2 317537 4384982
Tamram 30 2.228146 2 318611 4385072
[Total Task Wl Acreage ___~__ 54:367596)




Task  Easting Northing

Species Count Acres Number Centroid Centroid
Leplat 0.279091 4 313753 4387173
Tamram 71 0.536488 4 320845 4382454
Leplat/Tamram 100 0.346973 4 319507 4384220
Leplat 0.749162 4 319474 4384085
Leplat 1.500797 4 319411 4384123

[Totai Task IV Acreage  3.412511]
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Appendix C



You are here: Home Invasive and Noxious Weeds / Invasive and Noxious Weeds Results &k rinter-Fric |  Download

NRCS Invasive Species Policy

Invasive Species Executive Order 13112

Nevada State-listed Noxious Weeds
52 records returned

Click on an accepted name below to view its PLANTS Profile with more information, and web links if available. Noxious weeds
that are synonyms retain their noxious status, and are indented beneath the current PLANTS accepted name.

Nevada Administrative Code. 2003. Control of insects, ests and noxious weeds (20 October 2003). State of Nevada.

Noxious Common State Weed
Symbol Scientific Name Name Statust Native Status*
ACRE3  Acroptilon repens{L ) DC. L48 (1), CAN (I)
CERE6 Centaurea repens i. Russian knapweed NW
ALMA12 Alhagi raurorum Medib, L48 (I)
ALCA Alhagi camelorum Fisch, camelthorn NwW
ANCO2 Anthemis cotula L mayweed NW L48 (1), AK (I), HI (I}, CAN
chamomile (I)
CADR  Cardaria draba(l.) Desv. whitetop, hoary NW L48 (1), CAN (I)
cress
CANU4 Carduus nutans L. musk thistle NW L48 (1), CAN (I)
CECA2 Centaurea calcitrapa L purple starthistle NW L48 (1), CAN (I)
CEDI3  Centaurea diffusa Lam, diffuse knapweed NW L48 (1), CAN (I)
CEIB Centaurea iberica Trevir. ex Spreng. Iberian starthistle NW L48 (I)
CEME2 Centaurea melitensis L. Malta thistie NwW 148 (1), HI (I), CAN (1)
CESO3 Centaurea solstitialis L., yeliow starthistle  NW L48 (1), CAN (I)
CESTM Centaurea stoebe L. ssp. micranthos L48 (I}, HI {I}, CAN (I)

(Gugler) Havek
CEMA4 Centaurea maculosa auct. non Lam. spotted knapweed NW

CEVIS2 Centaurea virgata__m.ssp. Squarrosa L48 (1)
{Willd.} Gugler
CEVIS Centaurea virgata Lam. var. squarrose NW
squarrosa (Willd.} Boiss. knapweed
CHIU Chondrilla juncea L. rush skeletonweed NW L48 (1), CAN (I)
CIMA2  Cicuta maculata L. water hemlock NW L48 (N), AK (N), CAN {N)

CIAR4  Cirsium arvense{L.) Scop, Canada thistie NW L48 (1), AK (I), CAN (I},



COMA2
CRVU2
CYOF
EUES
GAOF
HYVE3
HYNI
HYPE
ISTI
LELA2

LIDA
LIvuz

LYSA2
LYVI3
MYSP2

ONAC
PEHA
PORES
ROAU
SAAE

SAMO5
SOCA3

SOEL
SOAR2

SOAL
S0BI2

Comnum maculatum L
Crupina vulgaris Cass
Cynoglossum officinale L
Euphorbia esula L
Galega officinalis L

Hydrifla verticiflata (1.. f.) Royle

Hyoscyamus niger L.
Hypericum perforatum L.
Isatis tinctoria 1.
Lepidium latifolrum L,

Linana daimatica {1..) Mill,
Linana vulgaris Ml

Lythrum salicarial .
Lythrum virgatunm L.
Myriophyllum spicatum L.

Onopordum acanthium L.
Peganum harmala L
Potentilla recta L

Rorippa austriaca (Crantz) Besser

Salvia aethiopis 1.

Salvinia molesta Mitchell
Solanum carofinense L.

Solanum elaeagnifolium Cav

Sonchus arvensis L.

Sorghum almum Parod

Sorghum bicolor (L..) Moench

poison hemlock NW
Common crupina NW

houndstongue NW
leafy spurge NW
goats rue NwW
Hydrilia NW
black henbane NW
Klamath weed Nw
dyer's woad NW
perennial NW
pepperweed

Dalmatian toadflax NW
yellow toadflax NwW

purple loosestrife NW
purple loosestrife  NW

Eurasian water- NwW
milfotl

Scotch thistle NwW
African rue NW
sulfur cinquefoil NW
Austrian fieldcress NW
Mediterranean NW
sage

glant salvinia NW
Carotina NwW
horsenettle

white horseneltle NW
sowthistle NW

Columbus grass NW

perennial sweet NwW
Sudan

GL (1), SPM (1)
L48 (I), CAN (I)
L48 (I)

L48 (1), CAN (I)
L48 (I), CAN ()
L48 (I), CAN (I)
L48 (1)

L48 (I), CAN (I)
L48 (1), HI (1), CAN (I}
148 (I), CAN (W)
L48 (I), CAN (I)

L48 (I), CAN (1)

L48 (I), AK (I), CAN (I),
GL (I}, SPM (I)

L48 (I), CAN (I), SPM (I)
L48 (1)
148 (I), AK (I), CAN (1)

L48 (I), CAN (W)
L48 ()

L48 (I), CAN (I)
L48 (I), CAN (I)
L48 (1)

L48 (1), HI (1)
L48 (N), CAN (I)

L48 (N), HI (1), PR (N)

L48 (I), AK (I), CAN (I),
SPM (1)

L48 (1)

L48 (1), HI (I), PR (I), VI
(1), CAN (I}

SOHA  Sorghum halepense{L ) Pers. johnsongrass NW L48 (1), HI (1), PR (I), CAN
0y

SOPR3  Sorghum propinquum (Kunth) Hitche, Sorghum NW

SPSA3 Sphaerophysa salsula (Pall,) DC. Austrian peaweed NW L48 (I), CAN (1)

TACA8 Taeniatherum capul-medusae (L.) Nevski medusahead NW L48 (1)

TAPA4  Tamarix parviflora DC, saltcedar, tamarisk NW L48 (I)



TARA Tamarix ramosissima Ledeb. saltcedar, tamarisk NW

TRTE Tribulus terrestris L puncturevine

tCode Weed Status
NW Noxious weed

*Code Native Status

I Introduced
N Native
w Waif

*Code Native Location

L48 Lower 48 States

us02 Alaska

Us15 Hawaii

US72 Puerto Rico

US78 Virgin Islands

CA Canada

GL Greenland

SB St. Pierre and Miquelon

Additional information about noxious plants in this state can be found at:

NV-Invasive Weed Identification for Nevada
NVY-Nevada Agriculture Experiment Station
NV-Nevada Division of Plant Industry
NV-MNcvada Invasive Species Initiative

NV-University of Nevada Extension Publications
NV-Wanted Weeds of Nevada

PLANTS Home | USDA.gov | NRCS | Site Map | Policies and Links
Accessibility Statement | Privacy Policy | Non-Discrimination Statement

NwW

L48 (I)
L48 (I), HI (I), CAN (W)

Time Generated: 10/28/2009 05:19 PM MDT



Appendix F:
Water Chemistry of the
Patua Hot Springs
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Appendix G:
Wildlife Species Observed During Surveys




APPENDIX G: WILDLIFE SPECIES OBSERVED DURING SURVEYS

Wildlife species Observed During Surveys

Birds Mammals Reptiles and Amphibians
Barn owl American badger Bullfrog

{Tyto alba) (Taxidea taxus) (Rana catesbeiana)

Bamn swallow Big brown bat Desert homed lizard
(Hirundo rustica) (Eptesicus fuscus) (Phrynosoma platyrhinos)
Black-crowned night heron Black-tailed jackrabbit Desert spiny lizard
(Nycticorax nycticorax) (Lepus californicus) (Sceloporus magister)
Black-throated sparrow Brazilian free-tailed bat' Great Basin whiptail
(Amphispiza bilineata) (Tadarida brasiliensis) {Cnemidophorus tigris tigris)
Brewer’s blackbird Coyote Great Basin rattlesnake
(Euphagus cyanocephalus) (Canis latrans) (Crotalus viridis lufosus)

Brewer's sparrow

Deer mouse *

Long-nosed leopard lizard

(Spizella breweri) {Peromyscus maniculafus) (Gambelia wislizenii)
Brown-headed cowbird Desert cottontail Northern leopard frogi
(Molothrus ater) {Sylvilagus audubonii) (Rana pipiens)
Common raven Fringed myotis1 Side-blotched lizard
(Corvus corax) {Myotis thysarnodes) (Uta stansburiana)
Common yellowthroat Kangaroo rat Western fence lizard
(Geothlypis trichas) (Dipodomys sp.) (Sceloporus occidentalis)
Golden eagle Kit fox1* Zebra tailed lizard
(Aquila chrysaetos) (Vulpes macrotis) (Callisaurus draconoides)
Great horned owl * Little brown bati

(Bubo virginianus) (Myotis lucifugus)

House finch Small-footed myotis1

(Carpodacus mexicanus) (Myotis ciliolabrum)

Inca Dove Western pipistrellel

(Columbina inca) (Pipistrellus hesperus)

Killdeer White-tailed antelope ground squirrel
(Charadrius vociferus) (Ammospermophilus leucurus)

Lesser nighthawk Woodrat *

(Chordeiles minor) (Neotoma spp.)

Loggerhead shriket Yuma myotist

(Lanius ludovicianus) {Myotis yumanensis)

Mallard

(Anas platyrhynchos)

Marsh wren

(Cisfothorus palustris)

Mourning dove

(Zenaida macroura)




APPENDIX G: WILDLIFE SPECIES OBSERVED DURING SURVEYS

Wildlife species Observed During Surveys (Continued)

Birds Mammals Reptiles and Amphibians

Notthern harrier

(Circus cyaneus)

Osprey:2
(Pandion haliaetus)

Prairie falconi

(Falco mexicanus)
Red-tailed hawk
(Buteo jamaicensis)
Red-winged blackbird
(Agelaius phoeniceus)

Rock wren
(Salpinctes obsolefus)

Song sparrow
(Melospiza melodia)
Sora

(Porzana carelina)

Turkey vulture
(Cathartes aura)

Western kingbird
(Tyrannus verticalis)

Western meadowlark
(Sturnella neglecta)
Yellow-headed blackbird
(Xanthocephalus xanthocephalus)

* Detected by tracks, scat, carcass, prey remains, feathers, burrow, etc.

1 Nevada Special Status Species protected by NRS 501
2Proposed Nevada Special Status Species - designated proposed Sensitive by BLM State Office
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Map Unit Legend

Fallon-Femley Area, Nevada, Parts of Churchill, Lyon, Storey and Washoe Counties

Maj P
syml:‘))ol Map unit name
Ad Alluvial land
Af Appian loamy fine sand
Am Appian sandy loam, wet
An Appian sandy loam, clay substratum
Ao Appian fine sandy loam
Ap Appian complex
AR Appian-lsolde complex
AS Appian clay substratum-Isolde complex
AT Appian-Playas association
BA Badland
BdA Bango loamy sand, 0 to 2 percent slopes
BdB Bango loamy sand, 2 to 4 percent slopes
BeB Bango sandy loam, 2 to 4 percent slopes
BhA Bango silt loam, 0 to 2 percent slopes
BK Bango-Stumble association
BLB Biddleman very stony loamy sand, 2 to 4 percent slopes
BM Biddleman association
BnC Bluewing gravelly loamy sand, 2 to 8 percent sfopes
Bo Bunejug sandy loam
Br Bunejug sandy loam, slightly saline
Bs Bunejug sandy loam, strongly saline
BT Bunejug-Erber clay loams
Ca Carcity clay
Ce Carcity clay, slightly saline
Cd Carcity clay, strongly saline
CE Carson clay loam, strongly saline
Cg Carson clay
Ch Carson clay, slightly saline
Ck Carson clay, strongly saline
CM Carson-Stillwater complex
CNE Celeton very cobbly sandy loam, 8 to 30 percent slopes
CP Churchill-Playas complex
Da Dia loam
Dc Dia loam,slightly saline
Dd Dia loam, strongly saline
De Dia loam, wet
Dh Dithed loam
Dk Dithod loam, slightly saline
Om Dithod loam, strongly saline
Dp Dune land-Playas complex
Ea East Fork clay loam
Ec East Fork clay loam, slightly saline
Ed East Fork clay loam, strongly saline
Ee Erber sand
Eg Erber loam
Eh Erber loam, strongly saline
Em Erber clay, slightly saline
En Erber clay, strongly saline
Fa Fallon fine sandy loam
Fc Fallon fine sandy loam, slightly saline
LJ__SDA Natural Resources #Name?
i@l Conservation Service #Name? #Name?



Map Unit Legend

Fallon-Femley Area, Nevada, Parts of Churchill, Lyon, Storey and Washoe Counties

Ma i
syml?ol Map unit name
Fd Falion fine sandy loam, strongly saline
Fe Fallon fine sandy loam, wet
Fn Fernley sand
Fo Fernley loam
Fr Fernley clay
GA Gardella gravelly silt loam
GP Gravel pits
HB Hooten-Bango-Isolde assocciation
HG Hawsley-Gamgee association
HTP Hawsley-Theon-Pirouetie association
HU Huxley gravelly clay loam
JuA Juva sandy loam, 0 to 2 percent slopes
JuB Juva sandy loam, 2 to 4 percent slopes
JvB Juva silt loam, 2 to 4 percent slopes
KU Kolda-Umberland association
LBO Loomer-Bombadil-Old Camp association
LR Labou-Rock outcrop complex
Ls Lahontan clay, slightly saline
Lt Lahontan clay, strongly saline
Ma Marsh
MB Mazuma-Bango association
MD Mine pits
PA Parran silty clay
PC Paman-Isolde complex
PD Patna sand
Pe Pelic sand
Pf Pelic clay
Ph Pelic sand, clay substratum
Pl Pirouette-Hawsley association
PJ Pirouette-Osobb-Celeton association
PK Pirouette-Osobb-lsolde association
PM Pirouette-Bluewing association
PO Pirouette-Osobb association
PY Playas
Ra Ragtown sandy clay loam
Rec Ragtown clay loam, slightly saline
Rg Ragtown clay loam, strongly saline
Sa Sagouspe loamy sand
Sb Sagouspe loamy sand, saline
ScA Soda Lake gravelly loamy sand, 0 to 2 percent slopes
SdA Soda Lake gravelly loamy sand, saline, O to 2 percent slopes
SeD Soda Lake gravelly loamy sand, 2 to 15 percent slopes
SfA Soda Lake sandy loam, O to 2 percent slopes
SgA Soda Lake sandy loam, saline, 0 to 2 percent slopes
SH Soda Lake-Rock outcrop complex
Sk Siliwater clay loam
Sm Stillwater clay loam, slightly saline
Sn Stillwater clay loam, strongly saline
So Stillwater clay loam, wet
Sp Stillwater clay
USDA Natural Resources
== #Name?

i@l Conservation Service #Name?

#Name?



Fallon-Femley Area, Nevada, Parts of Churchill, Lyon, Storey and Washoe Counties

Map Unit Legend

Ma ;

syrn:ol Map unit name
Sr Swingler sand
Ss Swingler sandy loam
St Swingler clay loam
Su Swingler clay loam, slightly saline
Sv Swingler clay loam, strongly saline
Sw Swope sandy loam
Sx Swope clay loam
Sy Swape clay loam, slighily saline
Sz Swope clay loam, strongly saline
TnA Hawsley sand, 0 to 2 percent slopes
TnC Hawsley sand, 2 to 8 percent slopes
TPB Isolde fine sand, 0 to 4 percent slopes
TPD Isolde fine sand, 4 to 15 percent slopes
TR Isolde-Appian complex
TS Isolde-Appian clay substratum, complex
TU Isokde-Lahontan complex
TV Isolde-Parran complex
w Water
We Weishaupt clay loam
We Weishaupt clay loam, slightly saline
Wh Weishaupt clay loam, strongly saling
WM Miscellaneous water

USDA Natural Resources
_: Conservation Service

#Name?
#Name?

#Name?



Appendix I
Ambient Air Quality Standards for NV




This table lists the minimum standards of quality for ambient air.

NEVADA STANDARDS NATIONAL STANDARDS °
POLLUTANT | AVERAGING TIME | CONCENTRATION® | METHOD® PRIMARY © ¢ SECONDARY °F | METHOD°
Ozone 1 hour 012ppm3 1 hour = 0.12 ppm

235 pg/rr) Ultraviolet (235 pgi) .

Ozone-Lake 010 ppm absorption Same asprimary | Chemiluminescence

;ggoe Basin, | 1 hou (195 pg/m®) 8 hours = 0.08 ppm

Carbon

monoxide less 9 ppm

than 5,000 (10,500 pg/m?)

above mean 9 pom

sea lovel 8 hours “gpmg,ma}

At or greater Nondispersive None Nondispersive

than 5.000" 6 ppm . infrared photometry infrared photometry

above mean {7.000 pginr)

sea level

Carbon

) 35 ppm 35 ppm

monoxide at 1 hour 3

any elevation (40,500 ug'm’) (40 mg/m?)

Nitrogen Annual arithmetic 0.053 ppm Gas phase 0.053 ppm : Gas phase

dioxide meaan (100 pafre®) chemiluminescence | (100 wg/im®) Same as primary chemiluminescence

Annual arithmehe 0.030 ppm

mean (80 pgim°) 0.030 ppm None Soncroonotomes

pectrophotometry
L 0 14 ppm Ultraviolet )
Sulfur dioxide 24 hours 3 0 14 ppm (Pararosaniline

(365 ug/m®) fluorescence method)
0.5 ppm

3 hours (1,300 pg/m?) None 05ppm

: Annual arithmetic

Particulate mean 50 pg/m’ High volume P, | S0 Hg/m’ High volume Py

matter sampling Same as primary sampling

as PMyp 24 hours 150 pgim® 150 pg/m’

B Annual anthmetic

Particulate mean 15.0 ugim® ) Low volume Pives

matter - - Same as primary sampling

as PMzs 24 hours 65 ug/m®

High volume High volume
. . sampling, acid sampling, acid
Lead (Pb) 2[:;2[&!;{ anthmetic | 4 5 ugin® extraction and 15 pg/im® Same as primary | extraction and
atomic absorption atomic absorpticn
specirometry spectrometry

Hydrogen 1 hour 0.08ppm Ultraviotet B .

suifide (112 pyim®) * fluorescence B

Notes:

A The Director shall use the Nevada standards in considering whether lo issue a permit for a stationary source and shall ensurs that the stationary source wall
not cause the Nevada standards Lo be exceeded in areas where the general public has access

B  These standards, other than for ozone, particulate malter, and those based on annual averages, must not be exceeded more than once per year The 1-
hour ozone siendard is attained when the expected number of days per calendar year with a maximum hourly average concentration above the standard is
equal to or less than one The PM,, 24-hour standard is attained when the expected number of days per calender year with a 24-hour average
concentration above the standard, rounded to the nearest 10 pg/m®, is equal to or less than one. The expected number of days per caendar year 1S
generally based on an average of the number of times the standard has been exceeded per year for the last 3years The Naliona standards are to be used
in determinations of attainment ¢or nonatainmert.

C  Where applicable, concentration is expressed first in units in which it was adopted. All measurements of air quality that are expressed as mass per unif
volume, such as micrograms per cubic meter, must be corrected to a reference temperature of 250C and a reference pressure of 760 mm of Hg (1,013 2
miillibars), “ppm” in this table refers to parts per million by volume, or micromoles of regulated air pollutant per mole of gas; “gim® refers to micrograms per
cubic meter.

D Any reference method specified in accordance with 40 CER Part 50 or any reference method or equivalent method designated in accordance wath 40
CF.R Part 53 may be substituted

E National primary standards are the levels of air quality necessary, with an adequate margin of satety, to protect the public health

F  National secondary standards are the levels of air qudity necessary to protect the public welfare from any known o anticipated adverse effecls of a
regulated air pollutant.

G. The ambient air quaity standard for hydrogen sulfide does not include naturally occurming background concentrations

The standards of quality for ambient air are minimum goals, and it is the intent of the NDEP to protect the axisting quality of Nevada's air to the
extent that it is economically and technically feasible.

Source: BAQP 2003
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VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

CERTIFICATE OF SERVICE

I hereby certify that I am a representative of Vulcan Power Company and that on this 23 day of December, 2010,
I served each of the following persons with a copy of Vulcan Power Company’s Amended Application for a
Permit to Construct the proposed Patua Geothermal Project under the Utility Environmental Protection Act upon
the persons listed below either by messenger, electronic mail, U.S. Mail, first class postage prepaid or by

overnight delivery service.

Staff Counsel Division
Public Utility Commission of Nevada
1150 E. Williams Street
Carson City, NV 89701-3109

Administrator
Nevada State Division of Environmental Protection
Department of Conservation and Natural Resources
901 S. Stewart Street, Suite 4001
Carson City, NV 89701-5249

Nevada State Clearinghouse
Department of Administration
209 E. Musser Street, Room 200
Carson City, NV 89701



VULCAN POWER COMPANY
Patua Geothermal Project
UEPA Amended Application
December 2010

County Clerk
Churchill County
155 N. Taylor Street
Fallon, NV 89406

County Clerk
Lyon County
27 S. Main Street

Yerington, NV 89447

Kenneth Bonin, Sr.

Director of Permitting
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