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Abstract:

This environmental assessment (EA) describes the anticipated environmental effects of the
proposed McGinness Hills Geothermal Development Project and alternatives to the proposed
action, including the No Action alternative. This project is located in Lander County,
approximately 16 miles northeast of Austin, Nevada. The Project includes the construction and
operation of two geothermal power generating facilities; geothermal production and injection
wells and well pads; access roads; geothermal production and injection pipelines; an electrical
transmission line, and ancillary support facilities.
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1 INTRODUCTION

1.1 BACKGROUND

Ormat Nevada, Inc. (Ormat) obtained federal geothermal leases in 2007 in the McGinness Hills
area of Lander County, Nevada (see Figure 1). These leases were obtained and lease stipulations
applied (see Appendix A). In 2008, the federal geothermal leases were unitized. This Unit is
referred to as the McGinness Hills Geothermal Unit (NVN-84268X). Following acquisition of
the federal geothermal leases and formation of the Unit, Ormat began conducting exploration
activities.

In April 2009, the Bureau of Land Management (BLM), Mount Lewis Field Office (MLFO),
issued a Finding of No Significant Impact (FONSI) based on the Environmental Assessment
(EA) (NV063-EA08-093) for Ormat’s McGinness Hills Geothermal Exploration Project. This
exploration project included the drilling and testing of temperature gradient holes (TGHSs),
observation wells, and full-size wells at 27 identified sites, and the building and use of access
roads, as appropriate, within federal geothermal Unit NVN-84268X. Figure 2 identifies the well
sites which were evaluated by the BLM in the EA. Total surface disturbance associated with the
McGinness Hills Geothermal Exploration Project was identified in the EA at approximately
68 acres. Subsequently, some of the approved drill sites were relocated. To date, 8 wells have
been drilled from 7 pads and associated access roads have been constructed. See Table 1 for an
itemization of well status.

Subsequent to the approval of the McGinness Hills Geothermal Exploration Project, Ormat
acquired the Lake Ranch lease on private land. The Lake Ranch lease is part of the McGinness
Hills Unit. Within the private land lease (which is private surface and private minerals), Ormat
has drilled 5 additional wells and built associated access roads.

Figure 3 shows all public and private land wells and associated access roads that have been
constructed to date. Surface disturbance associated with these construction activities totals 57.1
acres (33.9 acres on public lands managed by the BLM, and 23.2 acres on private land).

Based on the successful results of the exploration activities conducted within the McGinness
Hills Unit Area, Ormat has determined that the geothermal resources within the Unit are capable
of commercial production. As such, Ormat is proposing the McGinness Hills Geothermal
Development Project described herein. For purposes of this EA, all components of the proposed
Project are analyzed as connected actions under the National Environmental Policy Act.

In April 2011, Ormat designated ORNI 39, LLC as the Unit Operator, and ORNI 39 and
ORNI 49 as tenants in common on the transmission system. This redesignation was recognized
by the BLM in April 2011.
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1.2 SUMMARY AND LOCATION OF PROPOSED ACTION

Ormat is proposing to construct, operate and maintain the McGinness Hills Geothermal
Development Project (McGinness Hills Project or Project). The Project includes the construction
and operation of two power generating facilities; geothermal production and injection well pads
and wells; access roads; geothermal production and injection pipelines; a microwave
communication tower at each power plant; a domestic water well located at each of the power
plants; an electrical transmission line and co-located Optical Ground Wire (OPGW)/fiber optic
line (hereafter, fiber optic line); and ancillary support facilities (see Figure 4, Figure 5 and
Figure 6).

The components of the proposed Project directly related to the geothermal resource (geothermal
production and injection wells, access roads, geothermal pipelines, geothermal power plants and
microwave communication towers) would all be located within the McGinness Hills Geothermal
Unit (NVN-84268X). This Unit is comprised of federal geothermal leases NVN-83967,
NVN-83966 and the Lake Ranch lease on private land. The Unit Area encompasses
approximately 7,680 acres of public lands managed by the BLM and private lands in
Sections 9-16 and 21-24, Township 20 North, Range 45 East (T.20N., R.45E.), Mount Diablo
Baseline and Meridian (MDB&M).

The approximately 9.01 mile, 230 kV overhead transmission line and fiber optic line would be
constructed, originating at the proposed new McGinness Hills substations adjacent to the power
plants, trending south and east and terminating at the existing Sierra Pacific Power Company
(SPPCo.) dba NV Energy (NVE) Frontier substation (N-25341). Approximately 3.22 miles of
the proposed 230 kV transmission line and fiber optic line (N-88978 and N-88979) would be
located on public lands managed by the BLM, while the remaining 5.79 miles would be located
on National Forest System lands (#AUS74) (see Figure 4).

The EA would be used to meet the DOE’s NEPA requirements in making a determination of
funding.

1.3 PURPOSE AND NEED

1.3.1 Background

Ormat’s purpose of the Project is to commercially develop the geothermal resources within the
federal geothermal unit; to construct and operate commercial geothermal power plants and a
wellfield within the Unit; and to transport generated electricity from the Project to a power
purchaser in compliance with the Nevada State mandated Renewable Portfolio Standard. The
purpose of the Project’s transmission line and electrical substation is to provide the electrical
interconnection with the existing SPPCo./NVE electrical transmission system at the proposed
junction in an economically viable manner which minimizes transmission line energy losses and
adverse environmental impacts. The purpose of the fiber optic line is to provide line safety in
protection of the existing transmission system. Ormat needs to be able to produce geothermal
resources in commercial quantities from the Unit or the federal geothermal leases will terminate.
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1.3.2 BLM Purpose and Need

In accordance with the Federal Land Policy and Management Act of 1976 and its implementing
regulations, public lands are to be managed for multiple use that takes into account the long-term
needs of future generations for renewable and non-renewable resources. The Secretary of the
Interior is authorized to grant rights-of-way on public lands for systems of generation,
transmission, and distribution of electric energy (Section 501(a)(4)). Taking into account the
BLM’s multiple use mandate, the purpose and need for the proposed action is to respond to
Ormat’s Right-of-Way (ROW) application. Under the terms of the Geothermal Steam Act, its
revisions of 2007, and its implementing regulations (including 43 CFR 3200); and the
Programmatic Geothermal Environmental Impact Statement for Geothermal Leasing in the
Western United States (BLM 2008b) and its Record of Decision of December, 2008; BLM must
respond to the proposed plans, applications and programs submitted by the lessee or the lessee’s
designated operator. The BLM’s need for the Proposed Action is to respond to the Operations
Plan, Utilization Plan and FLPMA ROW application submitted by the proponent to construct and
operate the McGinness Hills Geothermal Development Project. This proposed action would, if
approved, assist the BLM in addressing the management objectives in the Energy Policy Act of
2005 (Title 11, Section 211) which establish a goal for the Secretary of the Interior to approve
10,000 MWs of electricity from non-hydropower renewable energy projects located on public
lands. This proposed action, if approved, would also further the purpose of Secretarial Order
3285A1 (March 11, 2009) that establishes the development of environmentally responsible
renewable energy as a priority for the Department of the Interior.

1.3.3  USFS Purpose and Need

Under the Federal Land Policy and Management Act of 1976 and the Forest Service’s
regulations, at 36 CFR 251, the Forest Service must respond to Ormat’s Special Use Permit
(SUP) application.

The Forest Service’s need for the Proposed Action is to respond to the SUP application
submitted by the proponent to construct and operate the transmission line that crosses national
Forest System land.

1.3.4  DOE Purpose and Need

Title XVII of the Energy Policy Act of 2005 (EPAct), P.L. 109-58 as amended by section 406 of
the American Recovery and Reinvestment Act of 2009, P.L. 111-5 (the “Recovery Act”),
established a Federal loan guarantee program for eligible energy projects that employ innovative
technologies. Title XVII authorizes the Secretary of Energy to make loan guarantees for various
types of projects, including those that “avoid, reduce, or sequester air pollutants or anthropogenic
emissions of greenhouse gases; and employ new or significantly improved technologies as
compared to commercial technologies in service in the United States at the time the guarantee is
issued.” Section 406 of the Recovery Act added section 1705, which is designed to address the
current economic conditions of the nation, in part, through eligible renewable and transmission
projects to commence construction no later than September 30, 2011. The primary purposes of
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the Recovery Act are job preservation and creation, infrastructure investment, energy efficiency
and science, assistance to the unemployed, and state and local fiscal stabilization. The purpose
and need for the Department of Energy (DOE) action would be to comply with its mandate by
selecting eligible projects that meet the goals of EPAct and the Recovery Act.

1.35 BLM Decisions to be Made

The BLM has determined that an EA is the appropriate level of analysis to evaluate and disclose
the potential environmental impacts associated with this proposed action and any reasonable
alternatives to the proposed action, including a no action alternative. This EA will assist the
BLM Battle Mountain District Office, MLFO authorized officer in a determination to approve
the proposed action, require modification or deny the proposed action. At the conclusion of the
EA process, the BLM must determine if the proposed action and/or any modifications of the
proposed action would cause significant impacts to the human environment. If no such impact
would occur, then a Finding of No Significant Impact (FONSI) would be prepared, and the BLM
would make a decision whether or not to approve the submitted Operations Plan, Utilization Plan
and a Right-of-Way application (for the 3.22 miles of the proposed transmission line and fiber
optic line on public lands managed by the BLM). If, at any time during the analysis, a
determination of significant impacts is made that could not be appropriately mitigated at the EA
level, an Environmental Impact Statement (EIS) would be required.

1.3.6 USFS Decisions to be Made

The USFS has also determined that an EA is needed to evaluate and disclose the potential
environmental impacts associated with this proposed action, any reasonable alternatives to the
proposed action, and a no action alternative. The Forest Supervisor for the Humboldt-Toiyabe
National Forest as the Responsible Official would make a decision based on this analysis
regarding the approximately 6 miles of the proposed transmission line and fiber optic line on
National Forest System lands. At the conclusion of the EA process, the Forest Service must first
determine if the proposed action and/or any modifications of the proposed action would cause
significant impacts to the human environment. If no such impact would occur, then the
Responsible Official will decide 1) whether or not to approve implementation of the Proposed
Action analyzed in this document, 2) approve an alternative to the proposed action, and 3)
determine which mitigation measures to require. The Responsible Official’s selected alternative,
and accompanying rationale for the selection, would be documented in a forthcoming Decision
Notice and Finding of No Significant Impact.

1.3.7 DOE Decisions to be Made

Pursuant to provisions of section 1705, on October 7, 2009, DOE competitively solicited
applications for, “Commercial Technology Renewable Energy Generation Projects Under the
Financial Institution Partnership Program.” In response to that solicitation the John Hancock Life
Insurance Company submitted an application to DOE on July 28, 2010, for a Federal loan
guarantee for the Ormat Nevada, Inc. McGuiness Hills Geothermal Project. As part of the loan
review process DOE carries out a detailed financial, technical, and legal evaluation of the project
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submitted by the loan applicant, and negotiates the terms and conditions of a possible Federal
loan guarantee pursuant to its procedures set out at 10 CFR Part 609. DOE is a cooperating
agency on this EA pursuant to a Memorandum of Understanding (MOU) between DOE and the
BLM Nevada State Office signed in April 2010. This EA would be used to meet the DOE’s
NEPA requirements in making a determination of funding.

1.4 LAND USE PLAN CONFORMANCE

The BLM-managed public lands within the Project Area are administered through the MLFO.
The area is subject to the BLM Shoshone-Eureka Resource Management Plan (RMP), which was
approved in 1986, and its amendments. The Proposed Action is in conformance with the
Shoshone-Eureka RMP.

Part I, Section E, “Management Actions Not Expressly Addressed by the Resource Management
Plan,” of the RMP includes the section “Minerals Objectives and Management Decisions,”
brought forward unaltered from the earlier BLM “Management Framework Plan” (Record of
Decision, page 29). Minerals Objectives 1, 2 and 3 lead to Management Decision #2 (Leaseable
Minerals - Geothermal Steam). The three objectives are:

e Objective 1: Make available and encourage development of mineral resources to meet
national, regional and local needs consistent with national objectives for an adequate
supply of minerals.

e Objective 2:  Assure that mineral exploration, development and extraction are carried
out in such a way as to minimize environmental and other resource damage and to
provide, where legally possible, for the rehabilitation of lands.

e Objective 3: Develop detailed mineral resource data in areas where different resources
conflict so that informed decisions may be made that result in optimum use of the lands.

Management Decision #2 (Leaseable Minerals — Geothermal Steam), states that: “All areas
designated by the BLM as prospectively valuable for geothermal steam will be open for
exploration and development unless withdrawn or restricted from mineral entry. All public lands
disposed of in these areas will have the geothermal resources reserved to the federal
government.” (BLM 1987).

The National Forest System lands within the Project Area are administered through the Austin
Tonopah Ranger District. The area is subject to the USDA Forest Service Toiyabe National
Forest Land and Resource Management Plan (LRMP), which was approved in 1986. The
Proposed Action is in conformance with the LRMP. The following goals are identified in the
LRMP which are applicable for the proposed Project Area and are provided below in their
entirety:

e High quality water yields will be enhanced for approximately 949,500 acre feet to meet
state water quality standards. Water rights and instream flows will be acquired as
necessary for management and use of the National Forest.
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e The Forest will improve water quality and manage riparian areas to satisfactory
condition. All riparian area-dependent resources will be maintained or enhanced. Water
resource improvement projects and other projects will be designed to improve and
maintain the quality of water and soil resources.

e Threatened, endangered and sensitive species will be recognized and protected through
habitat management and coordination with state wildlife agencies. Habitat will be in
good-to-excellent condition. Lahontan cutthroat trout will be delisted. Paiute trout species
will be firmly established. Bald eagle habitat will be maintained and peregrine falcons
successfully reintroduced in the Sierra.

e Fish and game populations will be enhanced and managed at levels commensurate with
habitat conditions with an emphasis on improving overall quality of wildlife habitat.

e Forest-wide programmatic inventory and evaluation will be implemented to identify
cultural resources on the Toiyabe.

e Significant properties will be identified, evaluated for National Register nomination, and
protected, as appropriate.

e The Forest will manage cultural resources in a comprehensive manner and eliminate
“crisis management.”

e Enhancement and interpretation of cultural resources will encourage public interest.

e Use and occupancy of the National Forest will be provided when it is consistent with
Forest management area objectives, is in the public interest, and when it cannot
reasonably be served by development on private land.

e Land ownership will be adjusted to optimize public benefits and administrative
effectiveness of the National Forest System.

e Sufficient access will be provided for public use and resource management of the Forest.

e A safe and efficient transportation network will be provided for resource protection,
management and public use of National Forest System lands.

e Facilities will be developed or improved to facilitate resource management, and to ensure
the health and safety of employees.

The Project Area is within Management Area #8 (Toiyabe), and there is no additional
management area direction.

1.5 RELATIONSHIP TO LAWS, REGULATIONS AND OTHER PLANS

The EA has been prepared in accordance with the following statutes and implementing
regulations, policies and procedures:

e The National Environmental Policy Act of 1969, as amended (Public Law [PL] 91-190,
42 U.S.C. 4321 (et seq.);

0 40 CFR 1500 (et seq.). CEQ Regulations for Implementing the Procedural
Provisions of the National Environmental Policy Act.

o Considering Cumulative Effects under the National Environmental Policy Act
[CEQ 1997];

0 USDI requirements (Departmental Manual 516, Environmental Quality [USDI
2007]);
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0 BLM NEPA Handbook (H-1790 1) (BLM 1988 and BLM 2008a);
e The Federal Land Policy and Management Act of 1976 (PL 94 579, 43 U.S.C. 1761 (et
seq.);
0 43 CFR 2800, Rights-of-Way, Principles and Procedures; Rights-of-Ways under
the Federal Land Policy and Management Act and the Mineral Leasing Act; Final
Rule, April 22, 2005.
e The Geothermal Steam Act of 1970 (Act) (30 USC 1001-1025).
0 43 CFR 3200, Geothermal Resources Leasing and Operations; Final Rule, May 2,
2007.
e The 2005 Energy Policy Act; The National Energy Policy, Executive Order 13212;
e Best Management Practices as defined in the Surface Operating Standards and Guidelines
for Oil and Gas Exploration and Development (Gold Book) (USDI and USDA 2007);

Other environmental analysis documents which were used in production of this EA:

e Programmatic Environmental Assessment Geothermal Leasing and Exploration
Shoshone-Eureka Planning Area (BLM BMFO 2002); and

e McGinness Hills Geothermal Exploration Project Environmental Assessment
(BLM 2009).

15.1  Programmatic EIS for Geothermal Leasing in the Western United States

The Record of Decision (ROD) for the Programmatic EIS for Geothermal Leasing in the
Western United States was signed on December 17, 2008 by the Department of the Interior
Assistant Secretary for Land and Minerals Management. The ROD approves the BLM’s decision
to facilitate geothermal leasing of the federal mineral estate in 12 western states, which includes
Nevada. This decision, 1) allocates BLM lands as open to be considered for geothermal leasing
or closed for geothermal leasing, and identifies those National Forest System lands that are
legally open or closed to leasing; 2) develops a reasonably foreseeable development scenario,
and 3) adopts stipulations, best management practices and procedures for geothermal leasing and
development.

These actions have been implemented as BLM Resource management plan amendments for 114
land use plans, which includes the Shoshone-Eureka RMP. The decision does not amend any
USFS land use plans.

1.6 Public Involvement

1.6.1  Tribal Involvement

On August 3, 2010, BLM and USFS initiated coordination/consultation activities with the Fallon
Paiute Shoshone Tribe, Battle Mountain Band Council, Duckwater Shoshone Tribe, Yomba
Shoshone Tribe, Te-Moak Tribal Council, Elko Band Council, South Fork Band Council, Ely

Shoshone Tribe, and Timbisha Shoshone Tribe. Members of the Western Shoshone Defense
Project and the Western Shoshone Descendants of Big Smoky have been contacted and been
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given an opportunity to provide information to the BLM and USFS. Various meetings/field visits
have occurred and future opportunities for tribal input and participation have been extended.
Coordination/consultation will be ongoing until completion of the Project (see also Section 3.4).
However, depending on any site specific mitigation or monitoring agreements/commitments,
coordination/consultation opportunities may continue throughout the life of the Project.

1.6.2  Public Scoping

The BLM and USFS sent out 180 public consultation letters on August 6, 2010, which contained
a brief description of the proposed Project activities. The scoping period in which comments
were accepted was from August 6, 2010 through September 8, 2010. A total ten responses were
received from the following groups: Duckwater Shoshone Tribe, US Fish and Wildlife Service,
US Environmental Protection Agency, Nevada Department of Wildlife, Center for Biological
Diversity, and Western Watersheds Project.

1.7 ldentified Issues

In addition to requirements of law, regulation and policy, the scope of this EA is based upon
specific issues and concerns identified by BLM, USFS, other federal, state and local agencies,
and the members of the public. These issues, related to environmental impacts associated with
the proposed Project, are:

Impacts to cultural resource sites;

Impacts to Native American concerns;

Impacts to riparian vegetation and riparian habitat;

Impacts to visual resources;

Impacts to Special Status Species, including sage-grouse and pygmy rabbits; and
Impacts to the quality and quantity of waters on public lands.
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2 PROPOSED ACTION AND ALTERNATIVES
2.1 PROPOSED ACTION
2.1.1 Proposed Project Area

The proposed Project Area is composed of the federal geothermal Unit Area and the width of the
proposed ROW for the transmission line (200-feet wide, expanded an additional 100 feet at the
angle points) (see Figure 4). The Project components within the proposed Project Area, either
avoid adverse effects to eligible or unevaluated historic properties, or the adverse effects will be
mitigated by an accepted Historic Properties Treatment Plan (HPTP).

2.1.2 Power Plants

Under the Proposed Action, Ormat would build and operate two binary air-cooled geothermal
power plants, each approximately 33 MW (net), 45 MW (gross). One proposed power plant
would be primarily located in the SW1/4SW1/4 Section 15, T.20N., R.45E. The other proposed
power plant would be primarily located in the NW1/4ANW1/4 Section 22, T.20N., R.45E (see
Figure 6, depicting specific locations of the power plants). Each power plant would have a
surface disturbance of approximately 16.5 acres. A substation, used to transform generated low
voltage to the higher voltage required for a transmission line, would be constructed within each
power plant boundary.

Additionally, a microwave communication tower and antenna would be constructed within each
of the proposed power plant sites to deliver signals from control centers and other remote
locations, and to report operating status. This network would also provide voice communication
from dispatchers to power plant operators and maintenance personnel. The communications
towers would be about 40 feet high and would be constructed at the proposed power plant sites,
with a microwave antenna aimed toward an existing communication link at Austin Peak
(SW1/4NW1/4 Section 5, T.18N., R.44E.) on National Forest System lands.

2.1.2.1 Construction Procedures and Surface Disturbance

Power plant site preparation activities would begin with clearing, earthwork, drainage, fencing
and other improvements necessary for commencement of construction. Clearing would include
removal of organic material, stumps, brush and slash, and will be stockpiled onsite for interim
reclamation purposes throughout the proposed Project Area. Fencing of the power plant sites
would be required for security and safety during construction, and would be permanent
throughout the life of the proposed Project.

A portion of the power plant sites and portions of the well pads would be devoted to equipment
and materials laydown, storage, construction equipment parking, small fabrication areas, office
trailers and parking. Equipment and materials laydown space is required for large turbine parts,
structural steel, piping spools, electrical components, substation equipment, and building parts.
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Mobile trailers or similar suitable facilities (e.g., modular offices) would be brought to the site to
be used as construction offices for owner, contractor, and subcontractor personnel, and would be
located within the disturbed areas associated with power plant and well pad construction areas.
Parking would be provided for construction workers and visitors within the power plant areas.

Temporary utilities would be provided for the construction offices, the laydown area, and the
power plant sites. Temporary construction power would be supplied by a portable generator and,
if available when the transmission line is completed, at the site by utility-furnished power. Area
lighting would be provided for safety and security. Drinking water would be imported and
distributed daily. Portable toilets would be provided throughout the site.

Unless precluded by safety requirements, power plant buildings, structures, pipe, etc. would be
painted covert green to blend with the area and minimize visibility, pursuant to BLM
Instructional Memorandum (IM) 2007-021.

Estimates of the short and long term surface disturbance resulting from construction of the power
plants are summarized in Table 5, on page 33.

2.1.2.2 Operation and Maintenance Procedures
The Ormat power plants will utilize an air-cooled binary geothermal design.

The geothermal fluids for the binary power plants would be produced from the production wells
by pumping. Once delivered to the power plants by the geothermal fluid production pipelines,
the heat in the geothermal fluid would be transferred to the “binary” (*secondary” or “working’)
fluid in multiple-stage, non-contact heat exchangers (“vaporizers”). The binary turbine units
would use pentane (CsHjy), a flammable but non-toxic hydrocarbon, as the binary fluid, which
would circulate through each power plant in a closed loop. The heat from the geothermal fluid
would vaporize the binary fluid, which would turn the binary turbine and electrical generator to
make electricity.

The vaporized binary fluid would exit the turbine and be condensed back into a liquid in an air
cooled condenser. The condensed binary fluid would then be pumped back to the vaporizers for
re-heating and vaporization, completing the closed cycle.

The geothermal fluid exiting from the vaporizers would be pumped under pressure out to the
geothermal injection wells through the injection pipelines and injected back into the geothermal
reservoir. The geothermal fluid would flow through the binary power plant in a closed system,
with minimal emissions of non-condensable gases to the atmosphere.

Air-cooled condensers are large, open structure air-cooled heat exchangers, and would be the
most prominent features of the power plants, both with respect to height and mass. They range
between 28 and 35 feet in height and are about two-thirds the length of each site. Large finned
tube radiators lie horizontal approximately 20 feet above the ground on steel beams. Large
horizontal fans (about thirteen feet in diameter) on top of the tube assemblies draw ambient air at
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the dry bulb temperature up through the tubes, cooling and condensing the binary vapor flowing
through the inside of the tubes.

2.1.3  Wells, Wellfields, Well Maintenance and Other Ancillary Facilities

Production wells flow geothermal fluid to the surface. Injection wells are used to inject
geothermal fluid from the power plant into the geothermal reservoir. Injection ensures the
longevity and renewability of the geothermal reservoir. The number of geothermal production
and injection wells required for the Project is principally dependent on the productivity (or
injectivity) of the wells and the temperature and pressure of the produced geothermal fluid.
Operation of the McGinness Hills power plants would co-mingle production from wells on
federal leases with production from wells on the private Lake Ranch lease.

Within the McGinness Hills Unit Area, Ormat expects that together the two power plants would
require 11 production wells (7 on public lands managed by the BLM and 4 on private lands) and
11 injection wells (10 on public lands managed by the BLM and 1 on private land) (see
Figure 6). These sites are comprised of previously approved sites as identified in the McGinness
Hills Exploration EA, relocated sites, private land sites and newly proposed sites (see Table 1).
Two of the production wells (28-10 and 28A-10) would be drilled from the same well pad.
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Table 1: Well Status, Current and Historic

K Section No. and Aliquot UTM (NAD 83) Approval
ettleman 1
No Type Part Easting | Northing Date Type? Current Status
) (T.20N,R.45E)
Sites Identified in McGinness Hills Geothermal Exploration EA (BLM 2009)
22-10 T NW1/ANW1/4, Sec. 10 507783 4385300 | 4/2009 EA Not built.
57-10 T SW1/4SE1/4, Sec. 10 508258 4384265 | 4/2009 EA Not built.
83-15 T SE1/4NE1/4, Sec. 15 508801 4383556 | 4/2009 EA Not built.
57-14 T SW1/4SE1/4, Sec. 14 509908 4382735 | 4/2009 EA Not built.
47-21 T SE1/4SW1/4, Sec. 21 506473 4380957 | 4/2009 EA Not built.
88-22 T SE1/4SE1/4, Sec. 22 508995 4380908 | 4/2009 EA Not built.
33-24 T SE1/ANW1/4, Sec. 24 511189 4381831 | 4/2009 EA Not built.
17-13 T SW1/4SW1/4, Sec. 13 510685 4382633 | 4/2009 EA Not built.
11-13 T NW1/4NW1/4, Sec. 13 510616 4383830 | 4/2009 EA Not built.
62-11 T NW1/4NE1/4, Sec. 11 510158 4385343 | 4/2009 EA Not built.
65-23 T NW1/4SE1/4, Sec. 23 510094 4381493 | 4/2009 EA Not built.
54-21 T SW1/4NE1/4, Sec. 21 506739 4381586 | 4/2009 EA Not built.
77-13 T SE1/4SE1/4, Sec. 13 511987 4382655 | 4/2009 EA Not built.
27-16 F SW1/4SW1/4, Sec. 16 506005 4382616 | 11/2009 | Sundry/GDP Proposed as TGH. Pad built; well drilled. Proposed for development. (see below)
67-9 T SW1/4SE1/4, Sec. 9 506823 4384280 4/2009 EA Not built. Proposed for development (see below)
21-15 F NW1/4NW1/4, Sec. 15 507791 4383890 4/2009 GDP Pad built; well drilled. Not included in development project; will be reclaimed.
35-15 T/O/F NE1/4SW1/4, Sec. 15 507912 4383011 | 4/2009 EA Not built.
18-22 T/O/F SW1/4SW1/4, Sec. 22 507536 4380825 | 4/2009 EA Not built.
86-16 F NE1/4SE1/4, Sec. 16 507382 4382890 | 06/2009 GDP Pad built; well drilled. Proposed for development (see below).
88-16 F SE1/4SE1/4, Sec. 16 507306 4382444 | 10/2009 GDP Pad built; well drilled. Proposed for development (see below).
74-16 T/O/F SE1/ANE1/4, Sec. 16 507062 4383354 | 4/2009 EA Not built.
33-22 T/O/F SE1/4NW1/4, Sec. 22 507915 4381773 | 4/2009 EA Not built.
15-14 M NW1/4SW1/4, Sec. 14 509037 4383095 5/2009 | Sundry/GDP | 15-14 relocated to 38-10. Monitoring well drilled. Proposed for development (see below).
28-10 F SW1/4SW1/4, Sec. 10 507693 4384153 | 02/2010 GDP Pad built; two wells drilled on pad. Both wells proposed for development (see below).
38-15 w SE1/4SW1/4, Sec. 15 507941 4382357 | 04/2009 EA Not built
87-15 T/O/F SE1/4SE1/4, Sec. 15 508809 4382732 | 4/2009 EA Not built. Proposed for development (see below).
67-15 F SW1/4SE1/4, Sec. 15 508452 4382677 | 08/2010 GDP Pad built; well drilled. Proposed for development (see below).
Sites Constructed on Private Land
61(L)-22 F NW1/4NE1/4 Sec. 22 508594 4382099 | 01/2010 NDOM Pad built; well directionally drilled. Proposed for development (see below).
64-22 F SW1/4NE1/4, Sec. 22 508487 4381484 | 09/2009 NDOM Pad built; well drilled. Proposed for development (see below).
66B-22 F NW1/4SE1/4, Sec. 22 508487 4381087 | 09/2009 NDOM Pad built; well drilled. Proposed for development (see below).
57C-22 F SW1/4SE1/4, Sec. 22 508371 4380910 | 09/2009 NDOM Pad built; well drilled. Proposed for development (see below).
58B-22 F SW1/4SE1/4, Sec. 22 508496 4380630 | 09/2009 NDOM Pad built; well drilled. Proposed for development (see below).
Proposed in McGinness Hills Geothermal Development Project
46-10 P NE1/4SW1/4, Sec. 10 508234 4384335 NA NA Pad not built. To be used in development project.
36-10 P NW1/4SW1/4, Sec. 10 507909 4384302 NA NA Pad not built. To be used in development project.
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K Section No. and Aliquot UTM (NAD 83) Approval
ettleman 1
No Type Part Easting | Northing Date Type? Current Status
' (T.20N.,,R.45E))
28-10 P SW1/4SW1/4, Sec. 10 507754 4383941 NA NA Pad built (co-located with 28A-10) and well drilled. To be used in development project.
28A-10 P SW1/4SW1/4, Sec. 10 507754 4383941 NA NA Pad built (co-located with 28-10) and well drilled. To be used in development project.
14-15 P SW1/4NW1/4, Sec. 15 507653 4383129 NA NA Pad not built. To be used in development project.
15-15 P NW1/4SW1/4, Sec. 15 507618 4382918 NA NA Pad not built. To be used in development project..
21A-15 P NW1/4NW1/4, Sec. 15 507686 4383675 NA NA Pad not built. To be used in development project.
64-22 P SW1/ANE1/4, Sec. 22 508487 4381484 NA NA Pad built and well drilled. To be used in development project.
66B-22 P NW1/4SE1/4, Sec. 22 508487 4381087 NA NA Pad built and well drilled. To be used in development project.
57C-22 P SW1/4SE1/4, Sec. 22 508371 4380910 NA NA Pad built and well drilled. To be used in development project.
58B-22 P SW1/4SE1/4, Sec. 22 508496 4380630 NA NA Pad built and well drilled. To be used in development project.
67A-9 | SW1/4SE1/4, Sec. 9 507036 4384033 NA NA Pad not built. To be used in development project
86-16 | NE1/4SE1/4, Sec. 16 507471 4382704 NA NA Pad built and well drilled. To be used in development project.
27-16 | SW1/4SW1/4, Sec. 16 506148 4382376 NA NA Pad built and well drilled. To be used in development project.
75-21 | NE1/4SE1/4, Sec. 21 507238 4381351 NA NA Pad not built. To be used in development project
77-21 [ SE1/4SE1/4, Sec. 21 507253 4380915 NA NA Pad not built. To be used in development project
67-15 | SW1/4SE1/4, Sec. 15 508532 4382477 NA NA Pad built and well drilled. To be used in development project.
87-15 | SE1/4SE1/4, Sec. 15 508889 4382532 NA NA Pad not built. To be used in development project
78-21 [ SE1/4SE1/4, Sec. 21 507250 4380623 NA NA Pad not built. To be used in development project
61(L)-22 | NW1/4NE1/4 Sec. 22 508594 4382099 NA NA Pad built and well drilled. To be used in development project.
11-22 [ NW1/4NW1/4, Sec. 22 507749 4381745 NA NA Pad not built. To be used in development project.
38-10 M SE1/4SW1/4, Sec. 10 507985 4383882 NA NA Pad built and monitoring well drilled. To be used in development project.

1: Temperature Gradient Hole (T); Observation Well (O); Full-Size Well (F); Production Well (P); Injection Well (I); Monitoring Well (M)
2: Environmental Assessment (EA); Sundry Notice (Sundry); Geothermal Drilling Permit (GDP)
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2.1.3.1 Construction Procedures and Surface Disturbance

Each well is or would be located on a well pad in the shape of a rectangle and approximately 4.2
acres in size.

Reserve pits would be constructed on each pad for the containment and temporary storage of
water, drill cuttings and waste drilling mud during drilling operations. Each reserve pit would be
constructed in accordance with best management practices identified in the “Surface Operating
Standards and Guidelines for Oil and Gas Exploration and Development (The Gold Book)”
(Fourth Edition — 2007) and would measure approximately 75 feet by 200 feet by 10 feet deep (a
2-ft freeboard would be maintained). The McGinness Hills Geothermal Exploration EA
(BLM 2009) identified 3 freshwater wells in the vicinity of the Project as having depth to
groundwater of 10-20 feet. In order to prevent co-mingling geothermal fluids and other potential
contaminants from the drilling process with groundwater, Ormat would line all reserve pits with
an approved pit liner.

During well drilling, the reserve pits would be fenced on three sides, per the Gold Book standard.
Once drilling has been completed, the fourth side would be fenced. Fencing would prevent
access by persons, wildlife or livestock. In addition to this fence, Ormat would install a smaller-
mesh barrier/wildlife deterrent fence. This fence helps exclude smaller mammals and also
provides a measure of protection to human safety. All fencing would remain in place until pit
reclamation begins.

Well pad construction on BLM-managed land would disturb a total of 75.6 acres. Well pads
constructed on private land have disturbed a total of 21 acres. The estimated short and long term
surface disturbance associated with well pad construction and other geothermal wellfield
activities is summarized in Table 5 on page 33.

2.1.3.2 Well Drilling and Testing

The specific drill rig and drilling information proposed for the Project is provided in Table 2.
Photo 1 is a representative shot of a geothermal well site during well drilling.

Table 2: Well Drilling Specifics

Rig Type Rig Height Trucks Needed Drilling Time | Workers On Depth Drilled
(ft.) (on average) (days) * Site (ft.)
Large rotary i 25+ tractor/trailer 2 Avg. =9-10
drilling rig 160-170 8 small trucks 45 Max = 18 7,000

! Difficulties encountered during the drilling process, including the need to re-drill the well, could as much as
double the time required to successfully complete each well.
2 Drilling would be conducted 24 hours a day, 7 days a week.
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Photo 1: Representative Geothermal Well Site During Well Drilling

The drilling supervisor and mud logger would typically sleep in a trailer on the active drill site
while the well is being drilled. The drilling crew may also live “on site” during the drilling
operations in a self-contained “bunkhouse” (sleeping quarters, galley, water tank and septic tank)
or portable trailers which would be placed on one of the drill sites not being actively drilled to
accommaodate the drill rig workers.

“Blow-out” prevention equipment would be utilized while drilling below the surface casing.
During active drilling operations, a minimum of 10,000 gallons of cool water and 12,000 pounds
of inert, non-toxic, non-hazardous barite (barium sulfate) would be stored at each well site for
use in preventing uncontrolled well flow (“killing the well”).

The well bore would be drilled using non-toxic, temperature-stable drilling mud composed of a
bentonite clay-water or polymer-water mix for all wells. Variable concentrations of additives
would be added to the drilling mud as needed to prevent corrosion, increase mud weight, and
prevent mud loss. Some of the mud additives would be hazardous substances (see Section 3.12),
but they would only be used in low concentrations that would not render the drilling mud toxic.
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Additional drilling mud would be mixed and added to the mud system as needed to maintain the
required quantities.

Each well may need to be worked over or redrilled. Depending on the circumstances
encountered, working over a well may consist of lifting the fluid in the well column with air or
gas or stimulation of the formation using dilute acid or rock fracturing techniques.

Well redrilling may consist of: 1) reentering and redrilling the existing well bore; 2) reentering
the existing well bore and drilling and casing a new well bore; or 3) sliding the rig over a few
feet on the same well pad and drilling a new well bore through a new conductor casing. While
the drill rig is still over the well, the residual drilling mud and cuttings would be flowed from the
well bore and discharged to the reserve pit.

Short-Term Well Testing

Each short-term well test, lasting approximately 3 to 5 days on average, would consist of flowing
the well into the reserve pit or portable steel tanks brought onto the well site while monitoring
geothermal fluid temperatures, pressures, flow rates, chemistry and other parameters. An
“injectivity” test may also be conducted by injecting the produced geothermal fluid from the
reserve pit or steel tanks back into the well and the geothermal reservoir. The drill rig would
likely be moved from the well site following completion of these short-term test(s). Each short-
term well test is expected to flow approximately 1.5 million gallons.

Long-Term Well Testing

One or more long-term flow test(s) of each well drilled may be conducted following the short-
term flow test(s) to more accurately determine long-term well and geothermal reservoir
productivity. The long-term flow test(s), each lasting between 7-30 days, would be conducted by
pumping the geothermal fluids from the well through onsite test equipment closed to the
atmosphere (using a line shaft turbine pump or electric submersible pump) to the reserve pit.
Each long-term well test is expected to flow approximately 15 million gallons.

A surface booster pump would then pump the residual produced geothermal water/fluid from the
reserve pit through a temporary 8” to 10” diameter pipeline to either inject the fluid into one of
the other geothermal wells drilled within the Project Area or to the reserve pit on another well
pad. The temporary pipeline would be laid on the surface of the disturbed shoulders on the
access roads connecting the geothermal full-size wells (as required, roads would be crossed by
trenching and burying the temporary pipe in the trench). The onsite test equipment would include
standard flow metering, recording, and sampling apparatus.

Geothermal fluid produced from a well during flow testing will also drain to the reserve pit. The
reserve pit waste will be sampled for hazardous contaminants. Typical tests may include the
Toxicity Characteristic Leaching Procedure (TCLP) (EPA Method 1311), tested for heavy
metals; pH (EPA Method 9045D); Total Petroleum Hydrocarbons/Diesel (EPA Method 8015B);
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and Oil and Grease (EPA Method 413.1). Contaminated materials, if any, would be disposed of
at an approved facility.

2.1.3.3 Well Operations

Once a well is drilled and well head completed, an industrial grate would be placed over the hole
to prevent humans and wildlife from falling into the cellar.

Each of the production wells would be equipped with a lineshaft pump to bring the geothermal
fluid to the surface under pressure. The electricity to power the wellhead pump motors would be
supplied via an insulated electric conductor installed from the power plant to the wellheads along
the connecting pipelines.

Wellhead dimensions for the production wells are not expected to exceed a height of fifteen feet
above the ground surface or four feet in diameter. Wellhead dimensions for the injection wells
would be much smaller (approximately 4 ft. in height) since they would not have wellhead pump
motors.

An approximately 15-foot by 15-foot by 10-foot high motor control building may be located on
production well pads within approximately 50 feet of each production well. The well control
systems, data transmitters and geothermal fluid treatment systems used for the injection wells
would be placed inside a smaller structure on the injection well pads.

2.14  Geothermal Pipelines

Geothermal production pipelines bring the geothermal fluid from the production wells to the
power plant. Geothermal injection pipelines deliver the cooled geothermal fluid from the power
plant to the injection wells.

Approximately 3.65 miles of production pipeline (3.28 miles on public lands managed by the
BLM and 0.37 miles on private land) and 5.33 miles of injection pipeline (5.26 miles on public
land managed by the BLM and 0.07 miles on private land) would be constructed within the
McGinness Hills Unit Area (see Figure 6). A 60-foot wide construction corridor would be
needed along the length of the pipeline. Long term disturbance associated with pipeline operation
assumes a 20-foot width along the length of the pipeline, as some of the short term construction
disturbance would be reclaimed flowing completion of construction.

The production and injection pipeline routes generally follow the shortest distance from each
well pad to the next well pad or the power plant in order to minimize the amount of pipe
required, reduce heat losses, reduce the energy required to move the fluids, and to minimize the
amount of surface disturbance associated with the pipeline. Additionally, the proposed pipeline
routes are generally located adjacent to existing or proposed roads to facilitate ongoing
monitoring and future maintenance.
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The final alignment and total lengths of the pipeline routes would be dictated by the specific
wells developed for the project and the need to match fluid characteristics and balance fluid
volumes in these pipelines.

2.1.4.1 Construction Procedures and Surface Disturbance for the Geothermal Pipelines

The geothermal fluid pipelines would be constructed from seamless, welded-steel pipe. They are
expected to range in diameter from 8 inches to 24 inches. Two to three inches of insulation and a
protective aluminum sheath would jacket the steel production pipes, increasing the diameter of
the finished production pipelines by up to six inches. Unless precluded by safety requirements,
pipelines and power trays would be painted covert green to blend with the area and minimize
visibility, pursuant to BLM IM 2007-021.

Horizontal and/or vertical expansion loops (a square bend in the pipeline approximately 30 feet
in length by 40 feet in width) would be constructed about every 300 to 600 feet along the
production pipelines. Expansion loops allow the pipeline to flex as it lengthens and shortens due
to heating and cooling. Fewer expansion loops would be needed along the injection pipelines, as
the injection pipelines are subject to less heating and cooling.

The pipelines would be constructed near ground level (averaging about one foot of ground
clearance) on steel supports called “sleepers.” Sleepers support the pipeline and would be
constructed approximately every 30 feet.

When completed, the top of the new geothermal pipelines would average three feet above the
ground surface. However, a number of pipeline lengths could be up to six feet in height to
accommodate terrain undulations and to facilitate movement of wildlife and livestock through
the wellfield. Additionally, to further facilitate livestock movement and access to water, the
pipelines would be buried at the following three locations in T.20N., R.45E.: Section 10, SW1/4;
Section 21, NE1/4; and Section 22, NW1/4NE1/4.

The pipelines would be constructed across roads to allow continued vehicle access, either by
trenching under the road, or running the roadbed up and over the pipeline. Electrical power and
instrumentation cables for the wells would then be installed in steel conduit constructed along the
same pipe sleepers.

Photo 2 below shows a typical insulated geothermal pipeline with electrical cables.
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Photo 2: Typical Insulated Geothermal Pipeline with Electrical Cables

The estimated short and long term surface disturbance associated with pipeline construction
activities is summarized in Table 5 on page 33.

2.1.4.2 Operation and Maintenance Procedures of Geothermal Pipeline

The pipelines would be periodically inspected for leak detection, safety and vandalism during
normal operations. The pipelines also would be subject to periodic ultrasonic thickness testing to
detect any substantial thinning of the pipe wall.

2.1.5 Right of Way/Special Use Permit for the Transmission Line Corridor and Fiber
Optic Line

Ormat is also proposing to construct, operate and maintain an approximately 9.01-mile 230 kV
overhead transmission line and fiber optic line (for control and protection of the electrical
system, and would be an exclusive use for Ormat), originating at the proposed McGinness Hills
substation adjacent to the power plant in the SW1/4SW1/4 Section 15, T.20N., R.45E and
terminating at the existing SPPCo/NVE Frontier substation in the SE1/4 Section 13,
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T19N, R45E; which is located on public lands managed by the BLM (see Figure 4). The
transmission line and fiber optic line would be co-located. The proposed transmission line would
require a 200-foot wide ROW (90-foot permanent width and an additional 110-foot temporary
width required for construction). At the angle points, an additional 100-foot width would be
required.

No additional surface disturbance associated with improvements to the existing SPPCo./NVE
substation is anticipated.

Approximately 3.22 miles of the proposed 230 kV transmission line would be located on public
lands managed by the BLM, while the remaining 5.79 miles would be located on National Forest
System lands (see Figure 4).

2.1.5.1 Construction Procedures and Surface Disturbance of the Transmission Line

The entire route of the transmission system would be mono-pole with perch protection on the top
of every pole. The two exceptions would be the angle points and the switch structures (see Table
3). Structural components would be transported to the pole location site by truck or helicopter.
Helicopter operations would be located at the Austin airport. Structure sites would include
assembly and crane-landing areas. On average, each of these structure sites would disturb an area
of approximately 2,500 square feet. For ground construction, a crane or helicopter would be
used to erect the structure. Approximately 14 poles would be placed by helicopter. The
approximate area of helicopter pole placement is reflected on Figure 8. Specific helicopter pole
placement locations are identified in the Plan of Development. Total short term and long term
surface disturbance associated with the transmission line is shown in Table 5.

Equipment could include cranes, augers, bulldozers, bucket trucks, backhoes, air compressors,
electric generators, pickup trucks, and other vehicles, machinery, and field equipment.
Construction materials and equipment would be placed in areas that would minimize disturbance
to vegetation. Existing USFS and BLM roads would be used for construction of the transmission
line and no new roads would be constructed.

2.1.5.2 Facility Design Factors and Additional Components

The transmission line would be designed to meet all temperature, wind, voltage, span and
structure height clearance requirements. The proposed transmission line would also provide
raptor protection in compliance with the standards described in the “Suggested Practices for
Raptor Protection on Power Lines, The State of the Art in 2006” (APLIC 2006). To prevent
perching, a cone (Kaddas Enterprises type KE1140 or equal) would be installed on the top of
each transmission line pole along the entirety of the transmission line.

The design, construction, operation, and maintenance of the 230 kV transmission line would
meet or exceed the requirements of the National Electrical Safety Code (NESC), U.S.
Department of Labor, Occupational Safety and Health Standards, and Sierra Pacific Power
Company’s requirements for safety and protection of landowners and their property.
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Typical design characteristics for the transmission line are summarized in Table 3 below.

Table 3: Typical Transmission Line Typical Design Characteristics

Type of structure 69 Single weathering steel poles (see Figure 9 and Figure 10).
Two (2) weathering three-pole steel structures. One (1) two-pole
steel switch structure. One (1) wood H-Frame structure.

Structure height Single Pole: 82 to 104 feet (above ground line), direct buried 10%
+ 4’ of total pole length.

Three Pole: 48 to 52 feet (above ground line), direct buried 10% +
2’ of total pole length.

Switch Structure: ~50 feet (above ground line), direct buried.
H-Frame: ~80 feet (above ground line), direct buried.

Span length Average ~ 640 ft.; Minimum ~ 150 ft.; Maximum ~ 1,240 ft.
Number of structures/mile | Approximately 8 per mile
Structure Base Direct embedded
Conductor Types Conductor — 795 ACSR All Aluminum “Tern”
Shield Wire — Optical Ground Wire, 12 Fiber
Insulators — lightweight, thin line polymer rubber with non-
reflective light gray color
Clearance of Conductor Minimum of 8 feet phase to phase based on SPPCo standard for

structures at 230 kV

Staging areas would be located on public land managed by the BLM and on private land
locations as identified in Table 4 below and as shown on Figure 7. These staging areas would be
used to temporarily store materials required for construction. There would be no additional
surface disturbance related to the staging areas, as the areas are either already disturbed (i.e.
Frontier Substation area) or the surface disturbance is accounted for in other areas of this EA (i.e.
the well sites and power plant area).

Table 4: Staging Area Locations

Legal Description (Section

Staging Areas Township/ Range Number & Aliquot Part)
McGinness Hills Power Plant Area T.20N., R 45E. SW1/4SW1/4 Section 15
Well Site 75-21 T.20N., R.45E. NE1/4SE1/4 Section 21
Well Site 87-15 T.20N., R.45E. NE1/4SE1/4 Section 15
Frontier Substation Area T.19N., R.45E. SE1/4 Section 13
Well Site 66B-22 T.20N., R 45E. NW1/4SE1/4 Section 22
Well Site 57C-22 T.20N., R.45E. SW1/4SE1/4 Section 22

Conductor pulling sites for stringing the conductor would typically be spaced at 12,000 feet to
15,000 feet intervals. However, distances between each site would vary depending on the
geography and topography and environmental sensitivity of the specific area, the length of the
conductor pull, and the accessibility by equipment. Pulling sites would require a temporary
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working area. At each pulling site, stringing equipment would be set up approximately 250 feet
from the initial structure for leveraging the conductor pull safely. Angle structure pulling sites
will be located inside the temporary construction ROW, and all conductor pulling operations will
be contained within the environmental study corridor.

The estimated short and long term surface disturbance associated with transmission line
construction activities are summarized in Table 5 on page 33.

2.1.5.3 Operation and Maintenance Procedures for the Transmission Line and Fiber
Optic Line

Infrequently, maintenance would include transmission line, fiber optic line and pole repair and/or
replacement. Corridor maintenance could include limbing and brushing activities. Ormat would
annually inspect the transmission line from a light, off-road vehicle. Repairs and/or facility
replacement would transpire, as necessary. Routine travel within the ROW is not expected.
Repair and maintenance of the access roads commensurate with the operator’s use could be
determined by the BLM and/or USFS.

2.1.6  Water Requirements and Needs

Water required for well drilling and testing is estimated to be 13.0 acre feet total. Water required
for construction of each power plant and the associated pipelines (including earthwork, erosion
control, concrete, finishing subgrade and aggregate base) is estimated to be 17.6 acre feet
throughout the 2 year construction period. Therefore, total water required for well drilling and
construction is estimated to be 30.6 acre feet.

Water required for construction activities would be obtained from a water well (Lancaster B
well) on private land at the Grass Valley Ranch (T. 21 N., R. 46 E., SE1I/4ANW1/4, Section
16).This water would be trucked from Lancaster B to the construction sites. Ormat would obtain
a waiver from the Nevada State Water Engineer (Nevada Department of Water Resources) for
the use of the Lancaster B well.

A water well, which would be used for domestic purposes only, would be drilled at each power
plant site. Water consumption from each well would be approximately 2.5-3.0 af/yr.

217 Site Access

The Project Area would be accessed by traveling south on State Route 305 from Battle
Mountain, Nevada approximately 87.5 miles to US-50. Turn left onto US-50 and travel east for
approximately 6 miles. Turn left onto a north-northeast trending Lander County road (County
Road 201, also known as the Grass Valley Road) and travel for approximately 10 miles. County
Road 201 runs through the western portion of the proposed Project Area (see Figure 4 and
Figure 6).
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The proposed Project Area is traversed by numerous roads and “two-tracks.” To the extent
feasible, existing roads will be utilized for Project construction and operations. Existing roads
would be maintained as necessary to prevent the formation of deep ruts.

Within the McGinness Hills Unit Area, approximately 2.19 miles of new access roads will be
constructed on public lands managed by the BLM (see Figure 6).

Large portions of the proposed transmission line route would be constructed along existing roads
and/or County maintained roads. However, portions of approximately 4.52 miles of existing
roads may need to be improved to maintain all weather access (see Figure 11). Approximately
3.57 miles are on National Forest System lands and approximately 0.95 miles are on public lands
managed by the BLM. Otherwise, existing access roads and/or overland vehicle travel will be
utilized.

Maintenance activities could include blading, surface replacement, dust abatement, spot repairs,
slide removal, ditch cleaning (if ditches are needed), culvert cleaning (if culverts are necessary),
litter cleanup, noxious weed control and snow removal (USDI and USDA 2007, pages 30 — 36).

Prior to the commencement of surface disturbing activities, Ormat, in conjunction with the
Lander County Road Department, will document the condition of the County Road. Over the life
of the proposed Project, Ormat will work with Lander County to maintain the road in this
condition, to the extent that road deterioration can be reasonably attributable to Ormat’s
proposed activities.

The estimated short and long term surface disturbance associated with access road construction
is summarized in Table 5 on page 33.

2.1.8  Aggregate Requirements and Source(s)

Native materials (derived from grading to balance cut and fill) would be used for power plant site
and road building materials, to the extent practical.

Total aggregate required for the well pad construction is estimated at 18,000 cubic yards.
Approximately 45,000 cubic yards of surfacing material may be needed for power plant and
pipeline construction. Aggregate material would be obtained from the Lander County Free Use
Permit located in the NW1/4NE1/4 of Section 21, T.20N., R.45E.

2.1.9 Work Force and Schedule

Drilling would be conducted by a crew of 9-10 workers with as many as 18 workers on site
during short periods. Power plant and pipeline construction would likely require a maximum of
up to 50 workers, although substantially fewer would be on site most of the time during
construction, as the construction activities are staged. Construction of the transmission line and
fiber optic line would require approximately 8 — 10 workers. In total, approximately 70
construction workers would be needed during the construction period.
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Once the power plants are operating, and if they are remotely operated, 5-8 workers would be
needed. If the power plants are not remotely operated, approximately 8-15 workers would be
needed.

Construction of the Project would require 12 to 24 months to complete once all permits are
obtained and equipment orders scheduled. Transmission line construction is expected to take
approximately 6 months. Commercial operations would commence at the end of the fourth
quarter of 2011.

2.1.10 Project Decommissioning and Site Reclamation

The estimated life of the Project is 30 years, consistent with the issued site license (43 CFR
3273.22(a)

A complete reclamation plan is provided as Appendix B. A general description of Project
reclamation activities is provided below.

Once drilling is completed at a drill site, the shoulders of the respective well pad could be
reclaimed, but the majority of the pad must be kept clear for ongoing operations and the potential
need to work on or re-drill the well. The portions of the cleared well sites not needed for
operational and safety purposes would be recontoured to a final or intermediate contour that
would blend with the surrounding topography as much as possible. Areas able to be reclaimed
would be ripped, tilled, or disked on contour, as necessary. National Forest System lands would
be reseeded with native grasses and forbs. Public lands managed by the BLM would be reseeded
with the appropriate seed mixes. The stockpiled topsoils would also be spread on the area to aid
in revegetation.

At the end of Project operations, the wells would be plugged and abandoned. Abandonment
typically involves filling the well bore with clean, heavy abandonment mud and cement until the
top of the cement is at ground level, which is designed to ensure that fluids would not move
across these barriers into different aquifers. The well head (and any other equipment) would then
be removed, the casing cut off well below ground surface and the hole backfilled to the surface.

Reclamation of the roads would include recontouring the road back to the original contour,
seeding and controlling noxious weeds. Reclamation may include other techniques to improve
reclamation success, such as ripping, scarifying, replacing topsoil, pitting and mulching.

When it is time to remove the poles, conductors, and hardware associated with the 230 kV
transmission line, the holes would be filled with soil gathered from the immediate vicinity. The
areas where the poles were removed would be raked to match the surrounding topography.
Bladed areas would be recontoured and seeded with the appropriate seed mix.

The power plants, geothermal pipelines and all other above-ground facilities and areas of surface
disturbance associated with geothermal development would be removed and reclaimed.
Stormwater diversion would remain in place until successful revegetation is attained.

30



McGinness Hills Geothermal Development Project
Environmental Assessment: DOI-BLM-NV-B010-2011-0015-EA

2.1.11 Adopted Environmental Protection Measures

Ormat would comply with all stipulations that are applicable to the proposed Project operations
on the geothermal leases (see Appendix A) and the transmission line ROWSs (see Appendix E). In
addition, Ormat would implement the following additional environmental protection measures:

e Water would be applied to the ground during the construction and utilization of the drill
pads, access roads, and other disturbed areas as necessary to control dust.

e Portable chemical sanitary facilities would be available and used by all personnel during
periods of well drilling and/or flow testing, and construction. These facilities would be
maintained by a local contractor.

e To prevent the spread of invasive, nonnative species, all vehicles, heavy earth-moving
construction equipment, mobile trailers and RV campers brought to and used on the
Project site would go through high pressure washing of the entire vehicle/unit at a
commercial wash station prior to arriving and/or being used on the Project site.

e On public lands managed by the BLM, revegetation would include site appropriate seed
mixtures for various ecological site types encountered. Disturbed areas will be reseeded
with a diverse mix of perennial native or introduced plant species. Noxious, invasive, and
non-native seeds listed in the Nevada Designated Noxious Weed List (Nevada
Administrative Code 555.010) or prohibited by the Federal Seed Act (7 CFR Part 201)
will be excluded. Seed mixtures will be subject to the approval of the BLM.

e All construction and operating equipment would be equipped with applicable exhaust
spark arresters. Fire extinguishers would be available in all vehicles/equipment, and
would be available on the active sites. In addition to requirements that water that is used
for construction and dust control would be available for fire fighting. Personnel would be
allowed to smoke only in designated areas, and they would be required to follow
applicable BLM regulations.

e Cut and fill activities have been minimized through the selection of the power plant sites
and pipeline routes. Off-site storm water would be intercepted in ditches and channeled to
energy dissipaters as necessary to minimize erosion around the power plant. To minimize
erosion from storm water runoff, access roads would be maintained consistent with the
best management practices applicable to development roads. BLM best management
practices for storm water would be followed, as applicable, on public lands.

e Geothermal fluids would not be discharged to the ground under normal operating
conditions. Accidental discharges of geothermal fluids are unlikely because of frequent
inspections, ultrasonic testing of the pipeline, flow and pressure monitoring and well
pump and pipeline valve shutdown features.

e Following project construction, areas of disturbed land no longer required for operations
would be reclaimed to promote the reestablishment of native plant and wildlife habitat.

e The power plant, pipelines, wellheads, pump motors and motor control buildings would
each be painted covert green to blend with the area and minimize visibility.

e The proposed transmission line would also provide raptor protection in compliance with
the standards described in the “Suggested Practices for Raptor Protection on Power
Lines, The State of the Art in 2006.”
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e An anti-perching device, (a cone, Kaddas Enterprises type KE1140 or equal) would be
installed on the top of each transmission line pole along the entirety of the transmission
line (see Figure 9 and Figure 10). These cones help protect raptors and prevent raptors
from preying on sage grouse and other wildlife which may be in the area.

e All power poles will utilize BLM-approved raptor deterrents.

e Ormat will obtain and comply with an Underground Injection Control (UIC) permit, as
appropriate.

e During well drilling, the reserve pits would be fenced on three sides, per the Gold Book
standard. Once drilling has been completed, the fourth side would be fenced. Fencing
would prevent access by persons, wildlife or livestock. In addition to this fence, Ormat
would install a smaller-mesh barrier/wildlife deterrent fence. This fence helps exclude
smaller mammals and also provides a measure of protection to human safety. All fencing
would remain in place until reserve pit reclamation begins.

e Speed limits of 20-25 mph would be maintained for Project related travel through the
Project Area (USDI and USDA 2007, p. 25-26).

e Noise would be minimized through operational practices using best available control
technology (BACT). Vinyl fencing slats would be used, and the plant design would be
reviewed for opportunities to reduce noise.

e Cooling fans utilized in the air-cooled power plants would be designed to minimize
power plant noise.

e Wildland Fire Management and Mitigation Plans, Spill or Discharge Contingency Plan
and Hydrogen Sulfide Contingency Plan have been submitted and would be complied
with.

e A reclamation plan describing interim and final reclamation procedures for this Project
has been submitted (Appendix B) and would be complied with.

e As a condition of approval, Ormat would obtain and comply with provisions of a waiver
from the Nevada State Water Engineer (Nevada Department of Water Resources) for the
use of the Lancaster B well to obtain a maximum of 30.6 acre feet of water for
construction purposes.

2.2 ALTERNATIVES

NEPA requires that a reasonable range of alternatives to the Proposed Action be considered that
could feasibly meet the objectives of the Proposed Action as defined in the purpose and need for
the project [40 CFR 1502.14(a)]. The range of alternatives required is governed by a “rule of
reason” (i.e., only those feasible alternatives necessary to permit a reasoned choice need be
considered). Reasonable alternatives are those that are practical or feasible based on technical
and economic considerations [46 Federal Register 18026 (March 23, 1981), as amended;
51 Federal Register 15618 (April 25, 1986)].

Alternatives to the Proposed Action must be considered and assessed whenever there are
unresolved conflicts involving alternative uses of available resources (BLM 1988 and BLM
2008a). An alternative to the Proposed Action has been identified which may reduce or avoid
potential effects to sensitive species.
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Alternative 1 differs from the Proposed Action only in the location of the southern half of the
transmission line corridor (see Figure 12). In the NE1/4SE1/4, Section 34, T.20N., R.45E., the
Alternative 1 transmission line route diverges from the Proposed Action route and trends
generally west and south, terminating in the SW1/4NE1/4, Section 1, T.19N., R.44E. Under this
alternative, a new approximately 5 acre switching station would need to be constructed (Willow
Creek switching station). There would also be an approximately 0.75 mile “line fold” which
would trend southeast and tie into the existing Fort Churchill/Frontier 230 k\V SPPCo.
transmission line in the SE1/4SE1/4 Section 1. The line fold would consist of two parallel
transmission lines running from a break in the existing 230 kV line to the switching station and
back. The Alternative 1 transmission line route is approximately 5.5 miles long. All geothermal
components would remain the same as the Proposed Action. Estimates of the short and long term
surface disturbance comparing the Proposed Action and Alternative 1 are summarized in Table 5
below. Alternative 1 was not selected as the Proposed Action due to the high costs associated
with construction of a new switching station, which would also serve to create line inefficiencies.

2.3 OTHER ALTERNATIVES DROPPED FROM DETAILED ANALYSIS

Additional alternatives to the proposed action were considered for their ability to reduce impacts
to sensitive species, but were eliminated from detailed consideration for the reasons discussed
below (see Figure 13).

One Alternative transmission line alignment ran east (from the power plants) and due south,
terminating at the existing Frontier substation. It was determined, however, that the sage-grouse
habitat along this route was of good quality, and development of this alignment could result in
greater impacts to sage-grouse. Another alternative considered was the “undergrounding” of the
entire transmission line. This alternative was dropped from further consideration because it
would create an excessive amount of surface disturbance and it would be cost prohibitive.

2.4 SURFACE DISTURBANCE SUMMARY

Table 5 identifies the long term surface disturbance and short term surface disturbance associated
with the construction and operation of the Proposed Action and Alternative 1. For purposes of
this analysis, long term disturbance is defined as surface area that would remain disturbed during
the approximately 35 year period that includes project construction and operations (30 years),
project decommissioning and final reclamation (approximately 5 years to ensure that reclamation
is successful, as determined by the appropriate agencies). Short term disturbance is defined as
that surface disturbance which would undergo interim reclamation, in accordance with the
Project reclamation plan (see Appendix B).
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Table 5: Surface Disturbance Summary, Proposed Action and Alternative 1

Proposed Action Alternative 1
Short Term Long Term | Short Term | Long Term
(ac.)* (ac.)* (ac.)* (ac.)*
Geothermal Components, BLM-Managed Lands
Well Pads 7.6 68.0 7.6 68.0
Pipelines 41.8 20.9 41.8 20.9
Power Plants 0.0 32.9 0.0 32.9
Access Roads 1.3 5.3 1.3 5.3
SUB-TOTAL 50.7 127.1 50.7 127.1
Geothermal Components, Private Lands
Well Pads 1.0 20.0 1.0 20.0
Pipelines 2.1 1.1 2.1 1.1
Power Plants 0.0 0.0 0.0 0.0
Access Roads 0.0 0.0 0.0 0.0
SUB-TOTAL 3.1 21.1 3.1 21.1
Transmission Line/Fiber Optic Line Corridor, BLM-Managed Lands (N-88978 and N-88979)
Tangent Pole Placement 1.2 0.1 0.2 0.1
Angle Pole Placement 0 0 0 0
Stringing Sites 2.8 0 0 0
Access Road Maintenance 0.6 0 0 0
Substation 0 0 0 0
SUB-TOTAL 4.6 0.1 0.2 0.1
Transmission Line/Fiber Optic Line Corridor, National Forest System Lands
Tangent Pole Placement 2.5 0.1 1.6 0.1
Angle Pole Placement 14 0.1 2.2 0.1
Stringing Sites 4.2 0 3.5 0
Access Road Maintenance 2.2 0 0 0
Substation 0 0 0 5.0
SUB-TOTAL 10.3 0.2 7.3 5.2
TOTAL 68.7 148.5 61.3 153.5

! All acreages of surface disturbance have been rounded to the nearest tenth of an acre.

Total long term surface disturbance is approximately 5.0 acres greater with Alternative 1.

If the Proposed Action or Alternative 1 are selected, the reclamation plan will be implemented
following completion of the Project. Following successful reclamation, surface disturbance

would be zero.

2.5 NO ACTION ALTERNATIVE

Under the No Action alternative, the McGinness Hills Geothermal Development Project as
currently proposed would not be constructed or operated. The direct, indirect and cumulative
impacts identified for the proposed action would not occur.
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It should be recognized that Ormat has a geothermal lease for the lease unit. Purchase of that
lease comes with certain rights, including the right to conduct geothermal exploration activities,
subject to the lease stipulations. With that understanding, Ormat applied for and received
approval to begin geothermal exploration activities on the lease unit. To date, that exploration
consists of the drilling of eight geothermal wells from seven well pads and the construction of
associated access roads on the federal leases. In addition, five geothermal wells and well pads
and associated access roads have been constructed on the private Lake Ranch lease. This has
resulted in 33.9 acres of surface disturbance on public lands and 23.2 acres of surface
disturbance on private lands.

To date, the geothermal exploration activities on public lands have resulted in 33.9 acres of
disturbance to various resources through direct and indirect impacts. Those impacts were
analyzed in the BLM’s McGinness Hills Geothermal Exploration EA, dated January, 2009
(NV063-EA08-093). For a more detailed description of the exploration impacts, you may request
a copy of that EA from the Mount Lewis Field Office. That EA and its impact analysis are
incorporated by reference into this document.

The federal geothermal lease approval allows Ormat up to 10 years of exploration activities.
Thus, Ormat has approximately seven years remaining on their lease to continue geothermal
exploration activities. Any additional geothermal exploration activities above those currently
analyzed in the Exploration EA (BLM 2009) and the associated approvals will require additional
NEPA documentation.

Under the No Action Alternative, DOE would not issue a loan guarantee to John Hancock Life
Insurance Company for construction and startup of the Project. While the facilities might be built
with other financing, for purposes of this analysis it is assumed that the project would not be
completed or become operational.
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3 AFFECTED ENVIRONMENT/ENVIRONMENTAL CONSEQUENCES

3.1 TABLE OF SUPPLEMENTAL AUTHORITIES/SPECIFICALLY REQUIRED
DISCLOSURES/OTHER RESOURCES

To comply with NEPA, the BLM and USFS are required to address specific elements of the
environment that are subject to requirements specified in statute or regulation or by executive
order (BLM 1988 and BLM 2008a). Table 6 and Table 7 outline the resources that must be
addressed in all environmental assessments. In addition, the effects analysis is identified in
Section 1.7 of the EA, as well as other resources deemed appropriate for evaluation by the BLM
and USFS, and denote if the Proposed Action and Alternative 1 affect those elements.

Table 6: Supplemental Authorities/Specifically Required Disclosures

Present | Affected

Element Yes/No Yes/No JUSTIFICATION
Air Quality; Clean Air Act | Yes Yes See Section 3.2
Cultural Resources; Yes Yes See Section 3.3

National Historic
Preservation Act; Executive

Order 13007

Environmental Justice; No No No minority or low income populations
Executive Order 12898; would be disproportionately affected by
Civil Rights, Women and the Project.

Minorities

Fish Habitat; Executive No No There is no fish habitat in the proposed
Order 12962 Project Area.

Floodplains; Executive No No There are no FEMA-designated 100-year
Order 11988 floodplains in the proposed Project Area.
Forests and Rangeland; Yes Yes See Section 3.14

Prime Farmland, Range
Land and Forestland

Migratory Birds; Executive | Yes Yes See Section 3.5

Order 13186

Native American Religious | Yes Yes See Section 3.4

Concerns

Prime or Unique Farmlands | No No There are no prime or unique farmlands

in or near the proposed Project Area.
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Present | Affected
Element Yes/No | Yes/No JUSTIFICATION

Threatened, and/or No No According to the USFWS letter dated

Endangered, Species July 14, 2010, there are no Threatened
and/or Endangered Species in the
proposed Project Area.

Wastes, Hazardous or Solid | Yes Yes See Section 3.12

Water Quality (Surface and | Yes Yes See Section 3.10

Ground)

Wetlands and Riparian Yes Yes See Section 3.11

Zones; Executive Order

11990

Wild and Scenic Rivers No No There are no wild and scenic rivers in the
proposed Project Area.

Wilderness No No There are no wilderness areas or
wilderness study areas within the
proposed Project Area.

Wilderness Characteristics | No No A wilderness characteristics study was

completed on 7/21/2010. That study
indicated that the proposed Project Area
does not meet the Secretarial Order
(Number 3310) definitions of wilderness
characteristics.

Other resources of the human environment that have

Table 7 below.
Table 7: Other Resources

been considered for this EA are listed in

Present

Affected

Other Resources Yes/No | Yes/No Comments

Geology and Minerals Yes No Geology and Minerals would not be
adversely affected by implementation of
the Proposed Action. Geothermal
resources are a leasable mineral and
given that the resource is not consumed
during plant operations, geothermal
resources should not be affected.

Noise Yes Yes See Section 3.7

Soils Yes Yes See Section 3.8

Vegetation Yes Yes See Section 3.9

Noxious Weeds, Invasive Yes Yes See Section 3.6

and Nonnative Species
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Present | Affected

Other Resources Yes/No | Yes/No Comments

Wildlife Resources Yes Yes See Section 3.5

Recreation Yes Yes See Section 3.15

Visual Resources Yes Yes See Section 3.16

Socio-Economic Values Yes Yes See Section 3.17

Special Status Species Yes Yes See Section 3.5

Health and Safety Yes Yes See Section 3.12

Paleontology Yes Yes See Section 3.13

Wild Horse and Burro Yes No The Callahan Herd Management Area

(HMA) is within the proposed Project
Area. However, inventory data indicates
that there is limited wild horse use in this
portion of the HMA. Therefore, no direct
impacts to Wild Horse and Burros are
anticipated.

3.2 AIRQUALITY
3.21 Affected Environment

The Nevada Department of Conservation and Natural Resources (NDCNR), Division of
Environmental Protection (NDEP), Bureau of Air Pollution Control (BAPC) has been delegated
responsibility by both the federal Environmental Protection Agency (USEPA) and the State of
Nevada to regulate air pollution and emissions of air pollutants in all areas of the State, other
than Clark and Washoe Counties.

Air quality in Lander County has been designated as “attainment/unclassified” (which means it
either meets, or is generally assumed to meet, the applicable federal ambient air quality
standards) for all standard (“criteria”) air pollutants [ozone, carbon monoxide, nitrogen dioxide,
sulfur dioxide, inhalable particulate matter (PMyo), fine particulate matter (PM.5), lead particles
and hydrogen sulfide] (U.S. EPA 2010).

Neither the McGinness Hills Unit Area nor the transmission line corridor are located in or
adjacent to any mandatory Federal Class | (most restrictive) air quality areas, U.S. Fish and
Wildlife Service Class | air quality units, or American Indian Class I air quality lands.

3.2.2  Environmental Consequences

3.2.2.1 Proposed Action

The primary pollutant of concern during construction activities would be particulates in the form
of fugitive dust. Fugitive dust would be generated from earth-moving activities and travel on
unpaved roads during construction and drilling activities. Based on the implementation of
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environmental protection measures adopted by Ormat, water and gravel would be applied to the
ground as necessary to control dust (see Section 2.1.11). This would minimize fugitive dust
emissions during construction activities.

Fugitive dust which could be generated when drilling with air would be controlled by a
separator/muffler, and only the air and water vapor would be discharged to the atmosphere.

An NDEP-BAPC Surface Area Disturbance Permit, documenting the areas of proposed
disturbance and the best practical dust control methods to be used, will be required for the
Project because the surface disturbed by the Project would be greater than 5 acres. Best practical
dust control methods applicable to the project activities include use of water trucks to spray
water on disturbed areas on a regular basis; pre-watering of areas to be disturbed; graveling of
roadways, storage areas and staging areas; posting and limiting vehicle speeds to 20-25 miles per
hour, and use of wind fences to reduce wind speeds and the generation of fugitive dust.
Implementation of the applicable best practical dust control methods, through compliance with
the Surface Area Disturbance Permit, would minimize fugitive dust emissions during
construction, operation and reclamation of the Proposed Project.

Combustion emissions of criteria air pollutants [nitrogen dioxide (NO,), sulfur dioxide (SO,),
carbon monoxide (CO), and particulate matter less than or equal to 10 microns in diameter
(PMyp)], 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 drilling and construction activities from the diesel engines used.

Small quantities of naturally occurring non-condensable gases, such as carbon dioxide (CO,),
hydrogen sulfide (H.S), nitrogen (N,), and methane (CH,4), would be emitted to the air during
geothermal well testing. Carbon dioxide is a greenhouse gas. Although the Proposed Action
would contribute an increase in greenhouse gases in the atmosphere, these emissions would be
extremely small relative to state, national, and global greenhouse gas emissions. Any resultant
effects would also be extremely small and cannot be reliably estimated.

With a binary power plant, some of the binary working fluid (pentane) would be released to the
atmosphere from gaskets, rotating seals, and flanges during operations. Also during normal
operations, a small quanti