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ABSTRACT

This Draft Environmental Impact Statement (EIS) analyzes the potential impacts associated with three
separate geothermal energy and transmission projects proposed by Sierra Pacific Power Company,
Ormat Technologies, Inc., and Vulcan Power Company in the Salt Wells area of Nevada. Together the
three projects are referred to as the Salt Wells Energy Projects (Proposed Actions). The Projects Area
encompassed by the three proposals covers approximately 24,152 acres in the Salt Wells area of
Nevada, including an area just southwest of Fallon to approximately 24 miles southeast of Fallon.
Combined, the three proposals could result in up to five 30- to 60-megawatt geothermal power plants
with up to 71 associated wells (39 for the proposed actions and the remainder previously authorized),
pipelines and associated facilities, and a 22-mile, up to 125-foot-wide right-of-way for a new transmission
line, with substations and switching stations. Five alternatives to the Proposed Actions are analyzed in
the EIS. In addition, a No Action Alternative for each of the Proposed Actions is analyzed.
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EXECUTIVE SUMMARY

ES.] INTRODUCTION

This draft environmental impact statement (DEIS) documents and summarizes
the environmental analysis of three separate geothermal energy and
transmission projects proposed by Sierra Pacific Power Company (SPPC),
Ormat Technologies, Inc. (Ormat), and Vulcan Power Company (Vulcan) in the
Salt Wells area of Nevada. Together, the three projects are referred to as the
Salt Wells Energy Projects (Proposed Actions).

Combined, the three proposals could result in up to five 30- to 60-megawatt
(MW) geothermal power plants with 39 associated wells, pipelines, and other
facilities, and a 22-mile, up to |25-foot-wide right-of-way (ROW) for a new
transmission line, with substations and switching stations. Chapter 2,
Description of the Proposed Actions and Alternatives, describes the Proposed
Actions and facilities, and Appendix A, Typical Geothermal Resource
Development and Transmission Tools, explains the functions of these
components in further detail. The proposed facilities would be sited on a
combination of private property and federal land in the Carson City
Consolidated Resource Area in Churchill County, Nevada, managed by the
United States (US) Department of Interior (DOI), Bureau of Land Management
(BLM) Stillwater Field Office (SFO) and the US Bureau of Reclamation
(Reclamation).

In accordance with 43 Code of Federal Regulations (CFR) Parts 2800 and 3200,
the BLM needs to consider whether to approve the applications to construct,
operate, and maintain the proposed Salt Wells Energy Projects. Title V of the
Federal Land Policy and Management Act of 1976 (FLPMA) authorizes the
Secretary of the Interior (through the BLM) to grant ROWs over, upon, under,
or through public lands for the purposes of generating and transmitting electric
energy. Because this is an externally generated proposal, the BLM must respond
to the application filed by the applicants. In addition, Reclamation would use this
analysis and Record of Decision (ROD) to decide whether to approve and use
authorization in the form of a ROW for the transmission line under its own
regulations at 43 CFR Part 400. The regulations and management decisions for
Reclamation are described in detail in Chapters | and 2 of the DEIS.

The National Energy Policy Act of 2005 (EPAct 2005; Public Law 109-58)
amended the Geothermal Steam Act and encourages the development of
renewable and alternative energy resources, including geothermal energy, as
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part of an overall strategy to develop a diverse portfolio of domestic energy
supplies. Section 211 of the Act calls for the Secretary of the Interior to
approve non-hydropower renewable energy projects located on public lands,
where appropriate, with a generation capacity of at least 10,000 MW of
electricity by 2015. Additionally, the BLM’s implementation strategy titled, BLM
Implementation of the National Energy Policy, and other federal policies,
including the Geothermal Steam Act of 1970, amended and supplemented by
the EPAct of 2005; the Mining and Mineral Policy Act of 1970; the FLPMA; 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. If approved, the Salt Wells Energy Projects would provide new
renewable energy sources and contribute to meeting these goals.

ES.2 SUMMARY OF PROPOSED ACTIONS

SPPC Proposed Action

SPPC is proposing to build two switching stations, one 230-kilovolt (kV)
transmission line, two 60-kV electric line folds, and one substation. The new
Switching Station, Bass Flat, would be constructed at the junction of the existing
Fort Churchill to Austin 230-kV transmission line and the SPPC 230-kV
transmission line leading from the existing ENEL Geothermal Power Plant to the
Fort Churchill to Austin line. The new Pony Express Switching Station would be
constructed adjacent to the existing ENEL Geothermal Power Plant. In addition,
a new Greenwave Substation would be constructed on the south side of
Sheckler Road in Fallon, Nevada, and a 230-kV transmission line would connect
the proposed Pony Express Switching Station to the proposed Greenwave
Substation. The transmission line would be approximately 22 miles long. Two
60-kV electric line folds would also be installed on four single-pole structures
connecting the proposed Greenwave Substation to the existing 60-kV lines that
are connected to the existing Fallon Substation north of Hammond Road.
Figure ES-I, Sierra Pacific Power Company Proposed Action and Alternatives,
shows the SPPC Proposed Action and the Alternatives described in Section 1.3.

Prior to construction, SPPC would finalize the Plan of Development (POD) to
outline the specifics of how the proposed project would be constructed,
operated, and maintained and would include monitoring measures to ensure all
commitments are fulfiled. SPPC would implement the best management
practices (BMPs) identified in Appendix E, Environmental Protection Measures
and Best Management Practices, during construction and operation of the
project.

ES-2
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Ormat Proposed Action

Ormat is proposing to develop the Carson Lake Binary Power Plant and
Substation, the Macari Switching Station, a 230-kV transmission line between the
Carson Lake Substation and the Macari Switching Station, and an electric line
fold for the SPPC 230-kV transmission line. The power plant would produce up
to 40 MW (gross) electricity. These facilities would be developed on a private
80-acre parcel. Up to |13 well pads in addition to the |2 previously approved
well pads (I well pads were analyzed in the Environmental Assessment [EA]
EA-NV-030-07-006 and authorized by BLM on July 25, 2008 and one well pad
was approved under a determination of NEPA adequacy [DNA]), associated
pipelines, and roads would also be constructed on federal land. Ormat would
adhere to the lease stipulations identified in Appendix B, Lease Stipulations
and Conditions of Approval, during construction and operation of the project.
Ormat would finalize the Plan of Utilization (POU) Plan prior to construction of
their power facilities, similar to that described under the SPPC Proposed
Action. Appropriate procedures as identified in Appendix E, Environmental
Protection Measures and Best Management Practices, and mitigation measures
outlined in this EIS would be included in the POU. Figure ES-2, Ormat Power
Company Proposed Action and Alternative, shows the Ormat Proposed Action
and the Alternative described in Section |.3.

Vulcan Proposed Action

Vulcan is proposing to develop up to four power plants and associated
substations at five possible locations for a maximum production of 120 MW
(net). In addition, a 230-kV interconnection transmission line would be
constructed to connect the power plant(s) to Vulcan’s proposed Bunejug
Switching Station and include an electric line fold to the SPPC 230-kV
transmission line. Vulcan would also construct up to 26 well pads and associated
wells, roads, and pipelines in addition to the 20 previously approved well pads
(10 well pads were analyzed in EA-NV-030-07-05 ad authorized February 6,
2007 and 10 well pads were analyzed in EA number DOI-BLM-NV-CO010-2009-
0006-EA and authorized April 24, 2009).

Vulcan would adhere to the lease stipulations identified in Appendix B, Lease
Stipulations and Conditions of Approval, during construction and operation of
the project. Vulcan would finalize the POU and develop a POD prior to
construction of their power facilities and transmission line, similar to those
described under the SPPC and Ormat Proposed Actions. Appropriate
procedures, as identified in Appendix E, Environmental Protection Measures
and Best Management Practices, and mitigation measures outlined in this EIS
would be included in the POU. Figure ES-3, Vulcan Power Company Proposed
Action and Alternative, shows the Vulcan Proposed Action and Alternative
described in Section |.3.
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ES.3 ALTERNATIVES

SPPC Alternatives

Three alternatives to the SPPC Proposed Action are evaluated in this EIS:
Alternative | (Figure 2-13), Alternative 2 (Figure 2-14) and the Macari Fiber
Optic Alternative (Figure 2-17). Alternatives | and2 consider alternate routes
for the proposed 230-kV transmission line. They represent a reasonable range
of alternatives to the Proposed Action. The Macari Fiber Optic Alternative
includes construction of an additional fiber optic line to connect
communications from Highway 50.

Ormat Alternatives

For the Ormat Project, the BLM developed an alternative to relocate Well Sites
U and V and that portion of the pipeline and associated access road running
from Well Site T to W (Figure 2-7) to protect riparian and surface waters
within canals.

Vulcan Alternatives

An alternative for the Vulcan project, should SPPC elect not to build its project,
would be for Vulcan to build the Bass Flat Switching Station and extend its
proposed 230-kV interconnection transmission line from the Power Plant Site 5
to their Alternative Bass Flat Switching Station (Figure 2-8). The alternative Bass
Flat Switching Station would be constructed as described under the SPPC
Proposed Action and would allow Vulcan to tie into the existing Austin to Fort
Churchill 230-kV transmission line (Figure 2-12). The transmission line from
Power Plant Site 5 to the Bass Flat Switching Station would be constructed
adjacent to an existing road. This transmission line extension would be
constructed off lease and require an additional ROW application. Should this
alternative be selected, Vulcan would prepare a POD prior to construction of
the transmission line or switching station.

ES.4 ISSUES SUMMARY
The primary issues were identified during public scoping and agency review of
the proposed Salt Wells Energy Projects. To address the issues, the following
land resources and uses are evaluated in the EIS:
e Land use authorizations, airspace, and access;
e Air quality;
e Minerals/geology;
e Soils;
e Farm lands (Prime or Unique);
e Water quality and quantity;
¢ Floodplains, wetlands, and riparian zones;
e Vegetation;
ES-6 Draft Environmental Impact Statement January 201 |
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¢ Invasive, nonnative species;

o  Wildlife;

e Migratory birds;

e BLM-designated sensitive species (animal and plant);
e  Cultural resources;

e Native American religious concerns;

e Paleontological resources;

e Visual resources;

e Livestock grazing;

e Recreation;

e Special designations (including Areas of Critical Environmental
Concern and Wilderness);

e National scenic and historic trails;
¢ Noise;

e Public health and safety;

e Fire management;

e  Wastes, hazardous or solid;

e Social and economic values; and

e Environmental justice.

ES.5 SUMMARY OF IMPACTS

Where potential impacts associated with the Proposed Actions are unique to
the SPPC Project, Ormat Project, or Vulcan Project, the description of those
impacts are distinguished. Where potential impacts are common to all three
Proposed Projects, no distinction is noted. Table ES-1, Acres of Proposed
Disturbance by Project, summarizes the total acres of temporary and
permanent disturbance by project and alternatives.

Land Use Authorizations, Airspace, and Access

SPPC Project

Implementation of the Proposed Action or Alternatives would not change any
land uses within the SPPC Project Area. Construction and maintenance of the
transmission line could have impacts on the adjacent land uses where the
Proposed Action route crosses conservation easements. Alternative | would
avoid existing and proposed conservation easements.
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Table ES-1
Acres of Proposed Disturbance by Project
Project or Alternative Temporary Disturbance Permanent Disturbance
(acres) (acres)
SPPC Project 813 352
SPPC — Alternative | 838 362
SPPC — Alternative 2 813 352
SPPC — Macari Fiber Optic Alternative I I
Ormat Project 321 197
Ormat Alternative 318 195
Vulcan Project 1,254 750
Vulcan Alternative 1,427 826

A portion of the Proposed Action and alternative routes would be located
within APZ2, which is a Navy-designated accident potential zone (APZ) with a
low potential for aircraft accidents. No impacts on land use, airspace, and access
from the Greenwave Substation or Bass Flat Switching Station are anticipated.

Access would be via existing roads where feasible. Use of the existing roads and
the temporary spur and centerline roads would not impact access in the region
of influence (ROI).

Ormat Project

Implementation of the Proposed Action and Alternative | would not change any
land uses within the ROI. The project would not conflict with existing federal,
state, and local land uses, plans, and policies or with existing BLM or
Reclamation land use authorizations (See Appendix F, Land Use
Authorizations in the Salt Wells Energy Projects Area).

As proposed, the wells, pipelines, and power plant located within the APZ| and
APZ2 areas would not have impacts on naval operations or increase risks for
aircraft accidents.

The Project Area would be accessed via Highway 50 and Macari Lane. Impacts
on access would occur if the historic segments of the Lincoln Highway or Old
Highway 50 were damaged during construction and operation under the
Proposed Action. A mitigation measure would be implemented to reduce the
likelihood for impacts.

Vulcan Project
Impacts on land use authorizations would be similar to those described for the
Ormat Project. Impacts on access would be similar to those described for the
Ormat Project.

ES-12

Draft Environmental Impact Statement January 201 |
Salt Wells Energy Projects



Executive Summary

The power plant and well locations proposed under the Proposed Action would
not be located in or near an APZ area. The Proposed Action would not conflict
with proposed naval operations or impact airspace in the ROI.

Air Quality

Salt Wells Energy Projects

For all Proposed Actions and Alternatives, construction and well drilling
activities would be the greatest source of emissions. Site grading would generate
temporary and localized fugitive dust emissions. Vehicle use would generate
temporary criteria air pollutants and greenhouse gas emissions. The quantities
of emitted pollutants would vary by project (Tables 4-1, 4-2, 4-3, 4-4, 4-5).
BMPs would be implemented to reduce impacts. Operation of the Salt Wells
Energy Projects would not result in any violations of state or federal air quality
standards.

Minerals/Geology

Soils

Salt Wells Energy Projects

No potential impacts on geological and mineral resources are expected to result
from any of the Proposed Actions and for most of the alternatives.
Construction and operation of the proposed geothermal power plants and
ancillary wells and pipeline infrastructure would not limit access to mineral
resources and would not preclude development of mineral resources in the
SPPC Project Area. The exception is that SPPC Alternative 2 could cause
increases in erosion and runoff rates at construction sites.

Salt Wells Energy Projects

For all Proposed Actions and Alternatives, potential direct impacts on soil
resources would occur during soil salvage operations and soil redistribution
activities, where soil could be lost, or biological, physical, and chemical activity
within the soils could be altered. Soils would be directly impacted by grading
activities during construction. In addition, some areas may be subject to
deposition of wind-blown material outside the footprint of construction areas,
or loss of soil due to wind erosion. Impacts would differ among alternatives
relative to the amount of acreage that would be disturbed. BMPs and measures
in the POD/POU would be implemented to reduce impacts.

Farm Lands (Prime or Unique)

SPPC Project

No land is classified as Unique Farmland in the Salt Wells Energy Projects Area.
All potential Prime Farmland in the Projects Area requires irrigation, abatement
of salts, or depends upon climatic and wind erosion variables to qualify as Prime
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Farmland. The Proposed Action would cause the least temporary disturbance to
potential Prime Farmland under all Alternatives (Table 4-6). For all Alternatives,
slightly more than one acre of potential Prime Farmland would be converted
directly to non-farm land. Mitigation measures would be implemented to reduce
impacts.

Ormat Project

There are 198.6 acres of potential Prime Farmland in the Ormat Survey Area, of
which 193 acres would require abatement of salts and sodium to qualify as
Prime Farmland. Under the Proposed Action, all of this acreage would be
permanently unavailable as Prime Farmland. Impacts from Alternative | would
be similar, though slightly less. Environmental Protection Measures in
Appendix E would be implemented to reduce impacts.

Vulcan Project

No Prime or Unique Farmlands are located in the Vulcan Project Area;
therefore, the Proposed Action and Alternatives would not impact Prime or
Unique Farmlands.

Woater Quality and Quantity

SPPC Project

Potential impacts on water resources such as spills of hazardous materials,
erosion, and sedimentation would be temporary and would be reduced by
implementation of BMPs, Environmental Protection Measures, and measures
within the POD. Impacts would vary among Alternatives relative to the amount
of acreage that would be disturbed.

Ormat Project

Impacts on water quality and quantity for the Proposed Action and Alternative
would be similar to those described for the SPPC Project. Temporary impacts
could occur from use of reserve pits at each well pad during construction.
During power plant operation, extraction and reinjection of geothermal water
could impact flows and water quality at hot and warm springs and seeps. Since
most of the extracted groundwater would be returned to the geothermal
source aquifer via injection wells, the volume of groundwater in these aquifers is
not expected to be reduced substantially over the life of the operation. During
pumping, however, some groundwater flow paths in the deeper aquifers could
be modified.

Long-term pumping of geothermal reservoirs and reductions in temperatures
prior to reinjection could reduce pressures within the deeper geothermal
system. The magnitude of upward vertical hydraulic gradients could be reduced
as a result of depressurization of the system.

Ormat would purchase water rights from an existing canal water right holder
for the necessary amount of cooling water. Wastewater would be disposed via
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an on-site septic system. BMPs and measures in the POU would be implemented
to reduce impacts on water quality and quantity. In addition, mitigation of
potential impacts could be addressed by development of monitoring plans for
these water resources.

Vulcan Project

Impacts on water quality and quantity from the Proposed Action and Alternative
would be similar to those described for the Ormat Project. The Vulcan Project
would require more water for electricity generation and cooling because Vulcan
would construct up to four power plants. BMPs and mitigation measures would
be similar to those described for the Ormat Project.

Floodplains, Wetlands, and Riparian Zones

SPPC Project

The Proposed Action and Alternatives cross wet meadows. Construction of a
transmission line in these areas could have direct impacts on wetland areas,
including permanent removal of wetland vegetation. BMPs and measures in the
POD would be implemented to reduce impacts on wetlands. Additional
mitigation and monitoring measures would be implemented to further reduce
impacts.

Ormat Project

The Proposed Action and Alternative could affect seasonal wetlands, including
wet meadows and playas, causing impacts similar to those described above for
the SPPC Project. BMPs, measures in the POU, would be implemented to
reduce impacts. In addition, mitigation of potential impacts could be addressed
by development of monitoring plans for water resources.

Vulcan Project

Impacts on playas from the Vulcan Proposed Action and Alternative would be
similar to those described under the Ormat Project. A greater acreage of playa
would be affected by the Vulcan Project. BMPs, measures in the POD/POU, and
mitigation measures would be similar to those described for the Ormat Project.

Vegetation

SPPC Project

Impacts on vegetation from the Proposed Action and Alternatives would include
temporary and permanent loss of vegetation communities from construction,
operation, and maintenance of the project (e.g., transmission lines, access roads,
substation, switching stations, and associated facilities). BMPs and measures
included in the POD would help to reduce impacts. For the Proposed Action
and Alternatives | and 2, most impacts would occur on the agriculture and
developed vegetation community. The fewest permanent impacts would be
caused by the Proposed Action and Alternative 2, which would disturb
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approximately 352 acres of vegetation. The Macari Fiber Optic Alternative
would disturb one acre of greasewood flat vegetation.

Ormat Project

Impacts on vegetation from the Proposed Action and Alternative would be
similar to those described for the SPPC Project. Loss of vegetation communities
would be associated with construction of the switching station, pipelines, well
pads, access roads, and transmission line. Most impacts would occur in the
greasewood flat vegetation community, although the Carson Lake Binary Power
Plant and Substation would be located on disturbed land, dominated by invasive
species. The Proposed Action would permanently disturb 197 acres of
vegetation, and the Alternative would have permanent impacts on 195 acres.

Vulcan Project

Impacts on vegetation from the Proposed Action and Alternative would be
similar to those described for the SPPC Project. Loss of vegetation communities
would be associated with construction of four possible power plants, switching
stations, pipelines, well pads, access roads, and a transmission line. Most impacts
would occur in the mixed salt desert scrub community. The Proposed Action
would permanently disturb 750 acres of vegetation, and the Alternative would
disturb 826 acres.

Invasive, Nonnative Species

Salt Wells Energy Projects

For all Proposed Actions and Alternatives, soil disturbance and plant removal
during construction activities could lead to the introduction and spread of
invasive, nonnative species, including noxious weeds. Any ground disturbance
could create favorable conditions for invasive, nonnative species to be
introduced, to spread, or to become well established. However, vegetation
clearing or ground-disturbing activities would be restricted to the minimum
amount necessary to lessen potential impacts. Additionally, BMPs and measures
included in the POD/POU would reduce the spread or introduction of invasive,
nonnative species.

Wildlife

SPPC Project

The SPPC Proposed Action or Alternatives could cause death or injury to
wildlife; disturb species due to lighting, noise, and human presence; degrade,
fragment, or convert wildlife habitats; or provide habitat for predators. BMPs
and measures included in the POD would reduce impacts on wildlife.

Ormat Project

Impacts on wildlife from the Proposed Action or Alternative would be similar to
those described above for the SPPC Project. Impacts within the Ormat Project
Area would be more concentrated; despite covering a smaller acreage, these
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impacts would occur closer together geographically. Impacts from the
transmission line would be less than those for the SPPC Project, since the
Ormat transmission line is shorter. However, Ormat’s proposed and alternative
pipelines could alter movement for some wildlife species. BMPs and measures
included in the POU would reduce impacts on wildlife.

Vulcan Project

Impacts on wildlife from the Proposed Action or Alternative would be similar to
those described for the SPPC Project. The size of the project (4 possible power
plants, 8 miles of transmission lines, 19 miles of pipeline, and up to 26 well pads)
would permanently and temporarily impact a large amount of habitat. BMPs and
environmental protection measures included in the POD/POU would reduce
impacts on wildlife.

Migratory Birds

SPPC Project

Construction and operation of the SPPC Project under the Proposed Action
and Alternatives may impact migratory birds and their habitat through
disturbance and habitat fragmentation. This may affect migratory patterns and
habitat use by migratory birds, and result in permanent degradation of habitat
quantity and quality. Other direct impacts could result from project
components, such as the 22-mile-long transmission line, that may change
patterns of avian movement to and from Carson Lake and Pasture, increase risk
of collision with power lines, and increase predation by providing more perching
opportunities. Potentially occurring BLM-designated sensitive bird species
include golden eagle, Swainson’s hawk, loggerhead shrike, long-billed curlew,
burrowing owl, and short-eared owl. Other potentially occurring bird species
include US Fish and Wildlife Service (USFWS) Birds of Conservation Concern
and Game Birds Below Desired Condition. BMPs and measures included in the
POD would reduce impacts on migratory birds.

Ormat Project

Impacts on migratory birds from the Proposed Action or Alternative would be
similar to those described above for the SPPC Project. Impacts from operation
of the Ormat transmission line would be fewer, since it would only be 200 feet
long. Furthermore, there would be fewer impacts on migratory birds which
utilize agricultural areas, since this habitat type would not be affected by the
Ormat Project. Potentially occurring BLM-designated sensitive bird species
include golden eagle, prairie falcon, Swainson’s hawk, loggerhead shrike, long-
billed curlew, snowy plover, and short-eared owl. Other potentially occurring
bird species include USFWS Birds of Conservation Concern and USFWS Game
Birds Below Desired Condition. BMPs and measures included in the POU would
reduce impacts on migratory birds.

January 201 |

Draft Environmental Impact Statement ES-17
Salt Wells Energy Projects



Executive Summary

Vulcan Project

Impacts on migratory birds from the Proposed Action or Alternative would be
similar to those described for the SPPC Project. The likelihood for impacts
would be greater for the Vulcan Project due to the larger acreage that would be
affected and the larger number of migratory birds that were observed within the
Vulcan Project Area. Potentially occurring BLM-designated sensitive bird species
include golden eagle, prairie falcon, Swainson’s hawk, loggerhead shrike, long-
billed curlew, snowy plover, and burrowing owl. Other potentially occurring
bird species include USFWS Birds of Conservation Concern and USFWS Game
Birds Below Desired Condition. Golden eagle is known to nest near Vulcan’s
proposed and alternative facilities, and mitigation measures would be
implemented to reduce impacts on this species. BMPs and measures included in
the POD/POU would reduce impacts on other migratory birds.

BLM-Designated Sensitive Species (Animals and Plants)

SPPC Project

Impacts from the Proposed Action or Alternatives on BLM-designated sensitive
species would be similar to those described for wildlife and migratory birds.
Birds are the only BLM-designated sensitive species that could be impacted
within the SPPC Project Area and impacts on these species are described in
Section 1.5.11. BMPs and measures included in the POD would reduce
impacts on BLM-designated sensitive species.

Ormat Project

Impacts on BLM-designated sensitive species as a result of the Proposed Action
or Alternative would be similar to those described for the SPPC Project.
Potentially impacted BLM-designated sensitive species include BLM-designated
sensitive bird species, described in Section 1.5.11, BLM-designated sensitive
bat species, and pallid wood nymph. BMPs and measures included in the POU
would reduce impacts on BLM-designated sensitive species. An additional
mitigation measure would be implemented to ensure that there would be no
impacts on pallid wood nymph.

Vulcan Project

Impacts on BLM-designated sensitive species from the Proposed Action or
Alternative would be similar to those described for the SPPC Project.
Potentially impacted BLM-designated species include BLM-designated sensitive
bird species, described in Section 1.5.1 1, BLM-designated sensitive bat species,
and pallid wood nymph. BMPs and measures included in the POD/POU would
reduce impacts on BLM-designated species.
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Cultural Resources

Salt Wells Energy Projects

Archaeological and architectural history Class Ill inventories and National
Register of Historic Places (NRHP) evaluations are ongoing. Preliminary findings
indicate historic properties from previous investigations and from the ongoing
work may be adversely impacted during any ground disturbing construction
activity in the Salt Wells Energy Projects Area. Use of historic property
avoidance and development of treatment plans, as specified in Appendix D,
Programmatic Agreement for the Salt Wells Energy Projects, the Programmatic
Agreement between the BLM, Reclamation, the State Historic Preservation
Office, and SPPC, Ormat, and Vulcan for unavoidable significant cultural
resources, would assure mitigation or avoidance occur on all historic properties
receiving potential adverse ground disturbing effects.

Native American Religious Concerns

Salt Wells Energy Projects

The Native American consultation process is ongoing. During consultation for
the Proposed Actions and Alternatives, the following concerns were identified:
cultural resources, including historic properties; continued access and use of
traditional use sites; and other resources that may be affected by the current
project.

Access to or the use of traditional use sites may be temporarily impacted during
the construction phase of the projects. No direct permanent impacts on access
to or the use of traditional use sites within the project area have been identified.

Paleontological Resources

Salt Wells Energy Projects

It is unlikely that the Proposed Actions or Alternatives would affect geologic
units that have the potential to contain paleontological resources. If
paleontological resources are present within the Projects Area, impacts on
those resources are more likely to occur where ground disturbance takes place
and the work site has not experienced substantial prior disturbance. If
paleontological localities are identified in the Projects Area, mitigation and
monitoring measures would be implemented to reduce impacts.

Visual Resources

SPPC Project

Under the Proposed Action and Alternatives, visual impacts would be most
apparent where the transmission line would follow roads since the roads are
the primary source of traffic in the SPPC Project Area. Visual impacts from the
transmission line would vary by alternative depending on the length of the line

January 201 |

Draft Environmental Impact Statement ES-19
Salt Wells Energy Projects



Executive Summary

and the locations relative to sensitive receptors. The two 60-kV electric line
folds would consist of four new poles in the existing alignment, so it would not
be visible to the casual observer from the road or the nearby elementary
school. The four new single-pole angle structures across Sheckler Road would
be visible from the road but would be close enough to the existing poles that
there would not be much of a change in the visual character of the area. The
poles are more than 0.5 mile away and would not be visible or would be barely
visible from the school due to a vegetated buffer along the edge of the school
property.

The two proposed switching stations would be built immediately adjacent to
existing structures. The substation would be larger than the two switching
stations and would thus cover more land area. The switching stations and
substation would be visible from the existing structures in the immediate area.
BMPs and mitigation measures would be implemented to reduce visual impacts.

Ormat Project

The Proposed Action and Alternative would have visual impacts on public land.
Viewsheds from Grimes Point Lookout and Macari Lane, though affected, would
meet VRM Class Ill standards. The proposed power plant and associated
structures, well pads, and pipelines would be a noticeable change to the visual
features and character of the rural area. The power plant, in particular, would
be a visible and very noticeable change. The Grimes Point Archaeological Site is
a sensitive receptor, and the power plant area would be visible and may be
disruptive to recreational visitors and sightseers. The pipeline corridor and well
pads would be most apparent from roads and a noticeable change to the area.
The overall visual impact would vary in different areas. There would be a visual
impact on views from Grimes Point Lookout and on BLM land east of Macari
Lane. However, the Proposed Action and Alternative would meet the VRM
Class Il objectives.

Vulcan Project

Viewsheds from Highway 50 and the Pony Express National Historic Trail
would be affected by the Vulcan Proposed Action and Alternative |. The four
proposed power plants and associated structures, well pads, and pipelines
would be a noticeable change to the visual features and character of the mostly
undeveloped area. Power Plant Sites | and 4, in particular, are visible from the
highway and would be noticeable change. The pipeline corridor and well pads
would also be a noticeable change to the area, and would be somewhat visible
from Highway 50. The Pony Express National Historic Trail is a sensitive
receptor and the binary or flash power plant, associated structures, and
alternative transmission line would be visible and may be disruptive to
recreational visitors and sightseers. The overall visual impact of the Proposed
Action would vary. There would be visual impacts from the Pony Express
National Historic Trail and some points along Highway 50. However, the
Proposed Action and Alternative would meet the VRM Class |l objectives.
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Livestock Grazing

SPPC Project

The SPPC Proposed Action and Alternatives | and 2 overlap with two BLM
grazing allotments. The Macari Fiber Optic Alternative does not overlap with
any BLM grazing allotments. The Greenwave Substation would be located on
private land and would not impact public livestock grazing. Most impacts would
be temporary and associated with construction. These impacts would include
temporary loss of forage, harassment and displacement of cattle, and alteration
of range improvements to accommodate construction traffic. Mitigation
measures would be implemented to reduce impacts on livestock grazing.

Ormat Project

The Ormat Proposed Action overlaps with three pastures on Reclamation
lands, and the Alternative overlaps with two pastures on Reclamation lands. The
Proposed Action and Alternative do not overlap with any BLM grazing
allotments. Impacts and mitigation measures would be similar to those identified
for the SPPC Project. In addition, the possible reduction in water quantity due
to reduction in groundwater levels or pressures in springs or seasonal wetlands
could affect livestock grazing on the Rock Springs Allotment, causing a greater
concentration of cattle in other areas.

Vulcan Project

The Vulcan Proposed Action and Alternative overlap with two BLM grazing
allotments and one pasture on Reclamation lands. Impacts and mitigation
measures would be similar to those identified for the Ormat Project.

Recreation

SPPC Project

Under the Proposed Action and Alternatives, temporary access and centerline
roads would be constructed and could result in increased off-highway vehicle
(OHYV) use of the areas until the roads are reclaimed. Construction could also
result in temporary access restrictions for recreational users on Reclamation-
or BLM-administered lands. The Proposed Action and Alternatives could
potentially conflict with the Valley Off-Road Racing Association (VORRA) race
route; mitigation measures would be implemented to prevent these conflicts.
The SPPC Proposed Action and Alternatives would not result in direct impacts
on recreation at the Pony Express National Historic Trail, the Grimes Point
Archaeological Site, or Hidden Cave.

Ormat Project

Impacts from the Proposed Action and Alternative would be similar to those
described for the SPPC Proposed Action. However, the Ormat Project would
not conflict with the VORRA race route. Due to its proximity to Carson Lake
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and Pasture, mitigation measures would be implemented to reduce impacts on
recreationists in that area.

Vulcan Project

Impacts and mitigation measures for the Proposed Action and Alternative would
be similar to those described for the SPPC Proposed Action. In addition, due to
its proximity to Carson Lake and Pasture, mitigation measures would be
implemented to reduce impacts on recreationists in that area.

Special Designations (Including Areas of Critical Environmental Concern and
Wilderness)

Salt Wells Energy Projects
There are no special designation areas within or adjacent to the Salt Wells
Energy Projects Area; therefore, there would be no impacts from the Proposed
Actions or the Alternatives.

National Scenic and Historic Trails

Noise

SPPC Project
Impacts on National Scenic and Historic Trails are not anticipated from the
Proposed Action or Alternatives.

Ormat Project
Impacts on National Scenic and Historic Trails are not anticipated from the
Proposed Action or Alternative.

Vulcan Project

Under the Proposed Action and Alternative, Power Plant Site 5, as well as
associated structures, would be visible from a portion of the Pony Express
National Historic Trail, causing visual impacts. Mitigation measures would be
implemented to reduce impacts. The Alternative would also cross the Pony
Express National Historic Trail, causing temporary construction-related effects
and permanent visual effects. Mitigation measures would be implemented to
reduce impacts.

SPPC Project

The construction and maintenance of the transmission lines and substations as
proposed under the Proposed Action and Alternatives would involve noise-
making activities from blasting and equipment used for drilling, earth moving,
and hauling. Construction noise could affect sensitive receptors, but impacts are
expected to be temporary and infrequent. The number of and distance to
sensitive receptors would vary according to the siting of each alternative. BMPs
would be implemented to reduce noise impacts.
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Operation of the SPPC project components would result in noise from the
transmission lines and towers, noise from activities for routine inspection and
maintenance of the new facilities, and noise from the switching station and
substation facilities. Noise from routine maintenance is considered to be low
and intermittent and would not represent an impact on any sensitive receptors.

Residents of properties near the substation could be impacted by operational
noise of the transformers. The layout of the substation and the noise impacts on
nearby residences would be addressed during the Churchill County permitting
process for the facility.

Impacts from corona, insular, and eolian noise from the transmission line are
expected to be minimal, especially considering the existing noise levels from
NAS Fallon.

Ormat Project

Expected sources of noise associated with the Proposed Action and Alternative
include construction activities (earth-moving equipment for road, well pad, and
sump pit construction), drilling operations, well testing, and power plant
operation. The Ormat Project would potentially impact one sensitive receptor,
a nearby residence. Construction noise at this residence is projected to be no
greater than 62.5 A-weighted decibels (dBA), and noise from power plant
operation is projected to be no greater than 50.7 dBA at the residence.
Mitigation measures would be implemented to reduce noise impacts.

Vulcan Project

There are no noise-sensitive receptors near the Vulcan Project Area. No direct
noise impacts on humans are anticipated from the Proposed Action or
Alternative.

Public Health and Safety and Fire Management

SPPC Project

It is anticipated that that the electromagnetic fields (EMFs) for the Proposed
Action and Alternatives would be less than the most stringent state standards
for transmission line EMFs at the edge of the ROW, and that EMFs associated
with the substation and switching station equipment would be low at locations
beyond the property.

Use of hazardous materials during project construction, operation, and
maintenance would pose potential health and safety hazards to construction and
maintenance workers and nearby residents. Furthermore, construction,
operation, and maintenance can affect general public safety along the
transmission line routes, in staging areas, and at the proposed substation and
switching station sites. BMPs and Environmental Protection Measures would be
implemented to reduce impacts on public health and safety.
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Ormat Project

Impacts on public health and safety from the Proposed Action or Alternative
would be similar to those described for the SPPC Project. However, impacts
caused by EMF would be less of a concern for the Ormat Project, as the
transmission line is only 200 feet long. BMPs and Environmental Protection
Measures would be implemented to reduce impacts on public health and safety.

Vulcan Project

Direct impacts on public health and safety from the Proposed Action or
Alternative would be similar to those described for the SPPC Project. However,
impacts caused by EMF would be less of a concern for the Vulcan Project, as the
230-kV interconnection line, switching station, and power plants are not located
near residences or developed areas. BMPs and Environmental Protection
Measures would be implemented to reduce impacts on public health and safety.

Fire Management

Salt Wells Energy Projects

Construction, operation, and maintenance of facilities associated with the Salt
Wells Energy Project, such as transmission lines, switching stations, well pads,
power plants, and substations for the Proposed Actions or Alternatives, could
increase the potential for a fire in the Salt Wells Energy Projects Area. Increased
access to public lands could indirectly raise the risk of ignition of wildfires from
smoking, camping, and other activities on public lands. BMPs and Environmental
Protection Measures would be implemented to reduce the likelihood of fire
impacts.

Woastes, Hazardous or Solid

SPPC Project

No hazardous materials were known to be stored within the SPPC Survey Area;
therefore, the Proposed Action and Alternatives would not expose workers to
any preexisting hazardous materials and wastes not associated with the
Proposed Action or Alternatives during construction, operation, and
maintenance.

Project construction and operation phases would involve hazardous material
use. The transport, use, or disposal of such hazardous materials could affect
workers, the public, and the environment through accidental spills or emissions.
BMPs and Environmental Protection Measures would be implemented to reduce
impacts from hazardous or solid wastes.

Ormat Project

Impacts would be similar to those described for the SPPC Project. In addition,
the geothermal power plant would comply with all local, state, and federal
regulations regarding the use, transport, storage, and disposal of hazardous
materials and wastes. A detailed POU, as part of the reclamation plan, would be
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developed in consultation with the US Navy, BLM, Reclamation, and other
stakeholders before the plant is built and operated.

Vulcan Project
Impacts would be similar to those described for the Ormat Project.

Social and Economic Values

SPPC Project
The Proposed Action and Alternatives may cause slight increases in population
and economic activity within Churchill County during project construction.

The development of the SPPC Project would necessitate the acquisition of
easements over private property for the development of the transmission line.
SPPC would provide financial compensation to private property owners when
acquiring a property easement. The properties that would be affected would
vary by alternative (Table 4-19). The SPPC Project could also result in slightly
decreased property values for nearby lands.

Ormat Project
The Proposed Action and Alternative may cause slight increases in population
and economic activity within Churchill County during project construction.

The proposed power plant, substation and switching station would all occur on
private land owned by Ormat. Proposed pipelines and wells would be located
on public land. Therefore, there would be no impacts on land value associated
with the Proposed Action or Alternative.

Vulcan Project

Impacts from the Proposed Action and Alternative would be similar to the
Ormat Project. However, since the Vulcan Project would involve construction
of more facilities, it would cause a greater increase in population and economic
activity within Churchill County during project construction.

Environmental Justice

Salt Wells Energy Projects

There are no known minority populations fitting the definition for
environmental justice concerns within the Salt Wells Energy Projects Area. In
addition, there is not a meaningfully greater low-income population in the
Projects Area than for the county as a whole. Therefore, there would be no
direct or indirect impacts anticipated as a result of the Proposed Actions or
Alternatives.
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ACRONYMS AND ABBREVIATIONS Full Phrase

ac-ft acre-foot
amsl above mean sea level
APE area of potential effect
APZ Accident Potential Zone
AUM Animal Unit Month
bgs below ground surface
BLM United States Department of the Interior, Bureau of Land Management
BMP best management practice
BOPE blow-out prevention equipment
BP before present
°C degrees Celsius
Ca calcium
CAA Clean Air Act
CCDO United States Department of the Interior, Bureau of Land Management,
Carson City District Office
CEQ Council on Environmental Quality
CFR Code of Federal Regulations
CH4 methane
Cl chlorine
cm centimeter
CcoO carbon monoxide
CO;, carbon dioxide
CRMP Consolidated Resource Management Plan
CWA Clean Water Act
dB decibel
dBA A-weighted decibel
DEIS Draft Environmental Impact Statement
DNA determination of NEPA adequacy
DOD United States Department of Defense
DOl United States Department of the Interior
EA environmental assessment
EIS environmental impact statement
EMF electric and magnetic field
EPA United States Environmental Protection Agency
EPAct Energy Policy Act of 2005
ESA Endangered Species Act
°F degrees Fahrenheit
FAA Federal Aviation Administration
FEMA Federal Emergency Management Agency
FIRM Flood Insurance Rate Map
FLPMA Federal Land Policy and Management Act of 1976
FPPA Farmlands Protection Policy Act
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GDP geothermal drilling permit
GHz gigahertz
gpm gallons per minute
HCO3; bicarbonate
H»S hydrogen sulfide
HSU Hydrostratigraphic Unit
Hz Hertz
IBA Important Bird Area
IM Instruction Memorandum
K potassium
KOP Key Observation Point
kV kilovolt
Kw Whole Soil Erodibility Factor
LAeq equivalent average sound level
Mg magnesium
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MW megawatt
Na sodium
NAAQS National Ambient Air Quality Standards
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NAS Naval Air Station
NDEP Nevada Division of Environmental Protection
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NDOT Nevada Department of Transportation
NDOW Nevada Department of Wildlife
NDWR Nevada Division of Water Resources
NEPA National Environmental Policy Act of 1969
NHPA National Historic Preservation Act
NLCS Nevada Lands Conservancy
NNHP Nevada Natural Heritage Program
NNL National Natural Landmark
N.O nitrous oxide
NO; nitrogen dioxide
NOI notice of intent
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
O3 ozone
OHV off-highway vehicle
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Truckee-Carson Irrigation District
Traditional Cultural Property
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INTRODUCTION

I.1 INTRODUCTION

This environmental impact statement (EIS) documents and summarizes the
environmental analysis of three separate projects proposed by Sierra Pacific
Power Company (SPPC), Ormat Technologies, Inc. (Ormat), and Vulcan Power
Company (Vulcan) in the Salt Wells area of Nevada. Together, the three
projects are referred to as the Salt Wells Energy Projects (Proposed Actions).

In 2009, the United States (US) Department of the Interior (DOI), Bureau of
Land Management (BLM) Stillwater Field Office (SFO) received an application
for an electric transmission right-of-way (ROW) from SPPC and two separate
geothermal utilization plans or Plans of Utilization (POU) and applications for
facility construction permits from Ormat and Vulcan. The POUs documented
steps to generate electricity from geothermal resources in Salt Wells, Nevada.
The term geothermal comes from the Greek geo meaning “earth” and thermal
meaning “heat.” As such, geothermal energy is energy derived from the natural
heat of the earth. Appendix A, Typical Geothermal Resource Development
and Transmission Tools, provides background information on geothermal
resources and the tools needed to develop and transmit electricity derived from
these resources.

The Projects Area encompassed by the three proposals covers approximately
24,152 acres in the Salt Wells area of Nevada, which includes an area just
southwest of Fallon to approximately 24 miles southeast of Fallon. Figure I-1,
Salt Wells Energy Projects Area, shows where the proposed projects are located
within the Salt Wells area.

Combined, the three proposals could result in up to five 30- to 60-megawatt
(MW) geothermal power plants with up to 71 associated wells (39 for the
proposed actions and the remainder previously authorized), pipelines and
associated facilities, and a 22-mile, up to 125-foot-wide ROW for a new
transmission line, with substations and switching stations.

The proposed facilities would be sited on a combination of private property,
federal land managed by the BLM, and Newlands Project lands managed by the
US Bureau of Reclamation (Reclamation); such operations must comply with
BLM regulations for Geothermal Leasing, Title 43 Code of Federal Regulations
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1.2

(CFR), Part 3200, the Geothermal Steam Act, as amended, regulations for
activities on public land, 43 CFR Part 2800, Rights-of-Way Program, and the
Federal Land Policy and Management Act of 1976 (FLPMA). Applicable
Reclamation regulations are at 43 CFR Part 400.

Reclamation is responsible for lands within the Newlands Project. Reclamation
holds land for the Newlands Project under three authorities: withdrawn land,
acquired land and 1890 easements on private land. Crossings of withdrawn lands
and acquired lands will be authorized with a license issued by Reclamation.
Licenses for land use require use fees. Portions of the Newlands Project that
are not located on federal lands are authorized by the 1890 Canal Act
easements. Utility crossings of Newlands Project facilities on private lands
require engineering compliance before use authorization can be issued. The
1890 easement crossings are issued with a concurrence letter with no use fee
required by Reclamation. Figure -2, Transmission Line Alternatives and the
Newlands Project, shows the Newlands Project Features and potential crossings
associated with the SPPC Proposed Action and Alternatives.

Due to potential for the Proposed Actions to result in significant environmental
impacts, BLM determined that an EIS would be necessary, as required by the
National Environmental Policy Act of 1969 (NEPA). This document follows
regulations promulgated by the Council on Environmental Quality (CEQ) for
implementing procedural provisions of NEPA (40 CFR 1500-1508) and BLM's
NEPA Handbook (H-1790-1).

The BLM determined that because of similar timing, geographic area, and type of
action, the three proposals will be analyzed in one EIS. The BLM will issue a
separate Record of Decision (ROD) at the end of the process for each
proposed projects that will also be signed by Reclamation for its own use

authorization in the form of a ROW pursuant to its own regulations at 43 CFR
429.

PROJECT OBJECTIVES AND HISTORY

The applicant’s objectives are to develop the infrastructure necessary to
produce and transmit geothermal energy to consumers and provide reliable
electric capacity to the Fallon area. Additionally, the projects would help meet
the requirements of the Nevada Renewable Portfolio Standard, a state law that
requires 25 percent of electricity be produced from renewable sources by 2025.

The SPPC Project Area covers approximately 1,194 acres and includes
construction of a new substation, 22 miles of single-circuit 230-kilovolt (kV)
transmission line, two 230-kV switching stations, a fiber optic cable along the
length of the transmission line, and two 60-kV electric line folds connecting the
proposed new substation to the existing Fallon Substation. The ROW for the
transmission line would be 125 feet for H-frame structures and 60 feet for
single-pole structures.
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The Ormat Project includes the construction and operation of a 40-MW (gross)
binary combined air- and wet-cooled geothermal power plant, up to 13 new
well pads (which could accommodate multiple wells) in addition to the 12 well
pads previously approved, pipelines, a substation, switching station, connection
to the proposed SPPC 230-kV transmission line, and access roads on
approximately 6,948 acres of land. Approximately 197 acres within this area
would remain permanently disturbed. BLM has completed an Environmental
Assessment (EA) for Ormat’s Carson Lake Geothermal Exploration Project
(EA-NV-030-07-006) (BLM 2008) and a Sundry Notice and has previously
approved |2 separate wells estimated to be necessary for Ormat’s project. The
conditions of approval and stipulations specified for the EA are included in
Appendix B, Lease Stipulations and Conditions of Approval.

Several proposed well sites are located on federal geothermal leases in the
Carson Lake and Pasture area, currently open to leasing under the BLM Carson
City District Office (CCDO) Consolidated Resource Management Plan (CRMP)
(2001) (as amended by the 2008 RMP amendments to Geothermal Leasing in
the Western US Programmatic EIS [PEIS]) and whose surface is managed by
Reclamation, although these lands have been proposed to be transferred to the
Nevada Department of Wildlife (NDOW). All lands within the Salt Wells
Energy Projects Area are already under lease.

Vulcan is proposing up to four power plants and associated substations at five
possible locations. In addition, a 230-kV interconnection transmission line would
be constructed to connect the power plant(s) to Vulcan’s proposed Bunejug
Switching Station. Vulcan would also construct up to 26 new well pads and
associated wells, roads, and pipelines. Vulcan’s Project Area encompasses
approximately 15,622 acres of land of which approximately 750 acres would be
permanently disturbed.

BLM has previously completed two EAs for exploration drilling in Salt Wells
(EA-NV-030-07-05 of February 2007 and DOI- BLM-NV-C010-2009—0006—
EA of April 2009) for twenty exploration wells and associated access roads (see
Appendix B, Lease Stipulations and Conditions of Approval).

This EIS describes the components of, reasonable alternatives to, and
environmental consequences of constructing, maintaining, and operating the
proposed ROWs, proposed geothermal power plants, and their associated
facilities. Chapter 1, Introduction, describes the purpose of and need for
action, authorizing actions, and public participation in the EIS process. Chapter
2, Description of the Proposed Actions and Alternatives, describes the
Proposed Actions, Alternatives to the Proposed Actions, and alternatives
considered but eliminated from further analysis. Chapter 3, Affected
Environment, describes the existing social and environmental conditions in the
project area. Chapter 4, Environmental Consequences, details potential direct
and indirect impacts associated with the Proposed Actions and Alternatives, and
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1.3

possible mitigation measures that could be selected to minimize impacts.
Potential cumulative impacts of the Proposed Actions and Alternatives as
related to other projects in the region are discussed in Chapter 5, Cumulative
Impacts. References cited in the EIS are provided in Chapter 6, References.
Chapter 7, Consultation, Coordination, and Preparation, identifies the
consultation and coordination with state and federal agencies that occurred
during preparation of this EIS, along with a list of preparers, and authorized
users that were notified. A glossary of terms and acronyms is in Chapter 8,
Glossary.

PURPOSE OF AND NEED FOR ACTION

BLM manages the federal lands in accordance with land use plans under the
FLPMA on principles of multiple use and sustained yield. A geothermal lease is
for the heat resource of the earth where there is federal mineral estate. Unless
specifically owned in fee, the federal government does not own the hot water
commonly associated with the heat; this falls under state water laws.
Geothermal developers must obtain the appropriate water rights and state
permits, in addition to the federal lease for the resource.

The BLM has the delegated authority to issue geothermal leases on federal
lands. The BLM currently administers about 480 geothermal leases that covered
over 700,000 acres at the end of fiscal year 2007. Of those leases, 57 are
producing geothermal energy, 54 producing resource for electrical generation,
and 3 for direct use (BLM and USFS 2008). It is the policy of the federal
government, consistent with Section 2 of the Mining and Mineral Policy Act of
1970 and Sections 102(a)(7), (8), and (12) of the FLPMA (43 US Code [USC]
1701 et seq.), to encourage the development of mineral resources, including
geothermal resources, on federal lands. The Geothermal Steam Act of 1970 (30
USC Section 1001, et seq.), which was amended and supplemented by the
Energy Policy Act (EPAct) of 2005, provides statutory guidance for geothermal
leasing by the BLM. New federal geothermal development regulations (43 CFR
Parts 3000, 3200, and 3280 — Geothermal Resource Leasing and Geothermal
Resources Unit Agreements) were made effective June |, 2007 (72 Fed Reg.
24358, May 2, 2007), as a result of a directive provided in the EPAct of 2005.
These statutes and regulations delineate lands that are available and unavailable
for leasing.

The BLM is responsible for the development of energy resources on public
lands in an environmentally sound manner (43 USC [701). The BLM’s purpose
for this project is to direct and control the use of public lands for the orderly
development of commercial-scale geothermal power generation facilities,
associated infrastructure, and a transmission line in a manner that will allow
other existing uses to continue, protect the natural resources, minimize
resource conflicts and prevent unnecessary or undue degradation to the public
lands (see 40 CFR 2801.2).

Draft Environmental Impact Statement January 201 |
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In accordance with the Geothermal Steam Act, as amended and 43 CFR Part
3200, BLM needs to consider whether to approve any or all of the three related
applications for utilization of geothermal resources, which include construction,
operation, and maintenance of the Proposed Actions. Title V of the FLPMA,
implemented by 43 CFR Part 2800 and Part 3200, authorizes the Secretary of
the Interior (through the BLM) to grant ROWs over, upon, under, or through
public lands for the purposes of generating and transmitting electric energy.
Because this is an externally generated proposal, BLM must respond to and
consider whether to approve, approve with conditions, or deny the applications
filed by the applicants. In addition, Reclamation will use this analysis and ROD to
decide whether to approve a use authorization in the form of a ROW for the
transmission line under its own regulations at 43 CFR Part 400.

Secretarial Order 3285, Amendment | (February 22, 2010) states that
“encouraging the production, development, and delivery of renewable energy is
one of the Department’s highest priorities. Agencies and bureaus within the
Department will work collaboratively with each other, and with other federal
agencies, departments, states, local communities, and private landowners to
encourage the timely and responsible development of renewable energy and
associated transmission while protecting and enhancing the nation’s water,
wildlife, and other natural resources.”

The EPAct of 2005 (Public Law 109-58) encourages the development of
renewable and alternative energy resources, including geothermal energy, as
part of an overall strategy to develop a diverse portfolio of domestic energy
supplies. Section 211 of the Act calls for the Secretary of the Interior to have
approved non-hydropower renewable energy projects located on public lands,
where appropriate, with a generation capacity of at least 10,000 MW of
electricity by 2015.

Additionally, the BLM’s implementation strategy titled, BLM Implementation of the
National Energy Policy, and other federal policies, including the Geothermal Steam
Act of 1970, amended and supplemented by the EPAct of 2005; the Mining and
Mineral Policy Act of 1970; the FLPMA; 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. If approved, the Salt
Wells Energy Projects would provide new renewable energy sources and
contribute to meeting these goals.

1.4 GEOTHERMAL LEASE RIGHTS, LIMITATIONS, AND STAGES OF DEVELOPMENT

The four stages of geothermal resource development within a lease are
exploration, drilling operations, utilization, and reclamation and abandonment.
Each stage requires a permit from the BLM. Leasing geothermal resources by
the BLM vests with the lessee a non-exclusive right to future exploration and an
exclusive right to produce and use the geothermal resources within the lease
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area, subject to existing laws, regulations, formal orders, and the terms,
conditions and stipulations in or attached to the lease form or included as
conditions of approval to permits. Lease issuance alone does not authorize any
ground-disturbing activities to explore for or develop geothermal resources
without site specific approval for the intended operation. Such approval could
include additional environmental reviews and permits. Also at each stage, the
BLM can issue site-specific conditions-of-approval to protect resource values.
The specific activities associated with each phase are detailed in Chapter 2.

A lease is issued for a primary term of 10 years and may be extended for two
five-year periods. Each of these extensions is available provided the lessee meets
the work commitment requirements or lessee made payment in lieu of
minimum work requirements of each year. At any time a lease may receive a 5-
year drilling extension. Once commercial production is established, the lease
may receive a production extension of up to 35 years and a renewal period of
up to 55 years. The lease must continue to produce to remain in effect. BLM
may grant a suspension of operations and production on a lease when justified
by the operator (see 43 CFR 3207).

Geothermal exploration and production on federal land conducted through
leases is subject to terms and stipulations to comply with all applicable federal
and state laws pertaining to various considerations for tribal interests,
sanitation, water quality, wildlife, safety, cultural resources, and reclamation.

1.5 BLM DECISIONS RESULTING FROM THIs EIS
Regulations at 43 CFR 2800 and 43 CFR 3200 would be included in the ROD
including approval of a utilization plan, facility construction permit, geothermal
drilling permit (GDP), site license, ROWV authorizations. However the Notice to
Proceed under the ROW would be granted later in the process and would be
based on a revised, more site specific plan of development (POD) or POU or
Sundry Notice for actions covered under this draft EIS (DEIS) analysis.

1.6 RECLAMATION DECISIONS RESULTING FROM THISs EIS
Reclamation regulations at 43 CFR 429 would be included in the ROD, including
approval of use authorizations. However, licenses and concurrence letters
authorizing the specific crossings would be granted later in the process and
would be based on a revised, site specific POD for actions covered under this
DEIS analysis.

1.7 AUTHORIZING ACTIONS
Actions proposed on BLM-administered lands must comply with FLPMA, whose
statutes require the BLM to analyze the Proposed Actions to ensure the
following:

¢ Adequate provisions are included to prevent undue or unnecessary
degradation of public lands;
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e Measures are included to provide for reasonable reclamation of
disturbed areas; and

e Proposed Actions would comply with other applicable federal, state,
and local laws and regulations.

BLM'’s authority to grant a ROW s limited to that portion of the route that is
on public land. Because most of Sierra’s proposed ROW covers non-BLM land,
the Proposed Actions would be subject to permit approvals from the affected
local jurisdictions, including Churchill County.

Other federal, state, and local agencies have jurisdiction (including inspection
responsibilities) over certain aspects of the Proposed Actions. Table I-I,
Potential Regulatory Responsibilities, lists additional federal, state, and local
permits, policies, and actions that may be required and lists the agencies that
may use the information presented in the EIS to make decisions about issuing
permits or approvals.

Conformance Statement

The Proposed Actions and Alternatives described below are in conformance
with the terms and conditions in the CRMP page ROW |I: National Policy,
Section | and for Lands and Realty and Minerals, as amended by the 2008
Geothermal PEIS, and are consistent with the NEPA analysis supporting these
decisions. Specifically page MINI, Decision |: the desired outcome for minerals
and energy management 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” (BLM 2001 a).

Relationship to BLM and Non-BLM Policies, Plans, and Programs

These actions are consistent with federal laws and regulations; other plans,
programs, and policies of affiliated Tribes; and other federal agencies, state, and
local government, to the extent practical within federal law, regulation, and
policy. Specific approvals, permits, and regulatory requirements would be
required for constructing, operating, and maintaining the proposed geothermal
exploratory wells.

The PEIS, conducted by BLM and the US Department of Agriculture, Forest
Service (USFS), amended | |4 BLM Resource Management Plans (RMP), including
the CRMP, to allocate lands

According to the PEIS the state of Nevada is expected to commercially develop
1,473 MW and 2,880 MVW of electricity from geothermal resources by the
years 2015 and 2025, respectively. The CCDO is expected to contribute 536
and 971 MW, respectively, of this total potential. Federal lands in Salt Wells
were estimated to develop approximately 120 to 140 MW of electricity from
geothermal resources by 2025 (BLM and USFS 2008). Available resource
information and the projections in the RFD provide background for
development of geothermal resources in Salt Wells, Nevada.
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Table I-1

Potential Required Permits and Regulatory Responsibilities

Regulatory Agency

Action

BLM

Reclamation

Federal Aviation
Administration (FAA)

Federal Energy Regulatory
Commission

US Army Corps of
Engineers (USACE)

US Fish and Wildlife Service
(USFWS)

Section 106 compliance with the National Historic
Preservation Act (NHPA)

Cultural Resource Permit pursuant to the Native
American Graves Protection and Repatriation Act
(NAGPRA)

Cultural Resource Permit pursuant to the American
Indian Religious Freedom Act

Cultural resource use permits: |) survey/recordation
permit, (2) survey and limited testing permit, and (3)
excavation and/or removal permit

EIS and ROD pursuant to NEPA

Facility Construction Permit

Geothermal Drilling Permit (GDP)

Geothermal Sundry Notice

Commercial Use Permit

ROW Grant — transportation and utility systems and
facilities on federal lands

Site License Agreement

Temporary Use Permits for construction-related
activities

Utilization Plan

Commercial Use Licenses and Letters of Concurrence.

ROD for non-lease actions on Reclamation action on
Reclamation withdrawn acquired and 1890 reservation
easement lands. Memorandum of Understanding
between BLM and Reclamation (see Appendix C,
Interagency Agreement Between the Bureau of
Reclamation and the Bureau of Land Management)
allows BLM to make geothermal surface use approvals
on Reclamation-managed lands.

FAA Notice of Proposed Construction Permit (FAA
Form 7460-1)

Notice of Self Certification as a Qualifying Small Power
Producing Facility

Nationwide Permit 14, 404/401 Permit pursuant to the
Clean Water Act (CWA)

Section 7 Compliance per the Endangered Species Act
(ESA)
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Table I-1

Potential Required Permits and Regulatory Responsibilities

Regulatory Agency

Action

Nevada Bureau of Water
Pollution Control

Nevada Bureau of Water
Quality Planning

Nevada Chemical Accident
Prevention Program

NDOW

Nevada Department of
Conservation and Natural
Resources, Division of
Water Resources

Nevada Department of
Transportation (NDOT)

NDEP

NDEP-Bureau of Air
Pollution Control

NDEP- Bureau of Water
Pollution Control

Nevada Division of
Industrial Relations

Nevada Division of Minerals
(NDOM)

Nevada State Historic
Preservation Office (SHPO)

Public Utilities Commission
of Nevada

Stormwater general permits for construction, National
Pollutant Discharge Elimination System (NPDES)
Temporary rolling stock permit

Section 401 Water Quality Certification pursuant to
the CWA

Permit to Construct
Permit to Operate

State-listed endangered species review

Application for Permit to Appropriate the Public
Waters of the State of Nevada

Request for a Waiver for Temporary Use of
Groundwater for Oil & Gas or Geothermal Exploration

Occupancy or Encroachment Permits

Air Quality Operating Permit

Permit to Construct
Surface Area Disturbance Permit

Commercial Septic Discharge Permit
Underground Injection Control Permit
Use of Water to Explore for Minerals
Woater Appropriation Permit

Pressure Vessel Inspection and Permitting

Geothermal Project Area Permit
Geothermal Drilling Permit
Geothermal Injection Well Permit

Programmatic Agreement for NHPA compliance
between BLM, Reclamation, SHPO, and the project
proponents. The Programmatic Agreement is included
in Appendix D, Programmatic Agreement for the Salt
Wells Energy Projects.

Utility Environmental Protection Act Permit
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Table I-1
Potential Required Permits and Regulatory Responsibilities

Regulatory Agency Action

¢ Application and permit for county road encroachment
e Building Permit (substation)

¢ Grading Permit

e Special Use Permit

Surface Area Disturbance Permit (dust control plan)

Churchill County

Churchill County Master Plan

The 2005 Churchill County Master Plan, page 13-15, directs the County to
support development and use of renewable energy sources such as geothermal,
coordinate with Federal agencies promoting renewable resource development,

and optimize economic benefit and environmental protection for Churchill
County (Churchill County 2005).

The plan classifies geothermal as one of the four main industry sectors within
the county and states, “Recognize that the development of Nevada's mineral
resources is desirable and necessary to the nation, the state and Churchill
County. Retain existing geothermal and mining areas and promote and
encourage the expansion of these operations and areas.”

The Churchill County Master Plan also outlines five policies related to energy
development on federal lands:

I. There should be reasonable access to lands where the mineral estate is
in federal ownership.

2. The expansion and development of geothermal resources should be
promoted on lands under federal land management.

3. Recognize geothermal production as an important component of a
national energy policy.

4. Support a permitting process that is consistent and eliminates
unwarranted delays in site development.

5. Mining Law reform should support a national minerals policy that
promotes a strong domestic mining industry in Nevada.

Regarding energy transmission, the plan states, “Corridors for the future
transmission of energy, communications and transportation need to be planned
for in harmony with other uses on public lands. Preference should be given to
existing corridors. Corridors should have multiple uses kept to as few a number
and length as possible.”
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1.8 PuUBLIC INVOLVEMENT

NEPA requires an early and open process for determining issues that should be
addressed and analyzed in the EIS to help decision-makers decide to implement
the Proposed Actions or an alternative. The EIS process, as mandated by NEPA,
is designed to involve and inform the public and federal, state, and local agencies
as to the environmental consequences of a federal agency’s actions and to
provide the lead agency with important information and analyses to promote
better decision making. To formally solicit public input, the BLM has conducted
the following activities:

The BLM invited nine agencies to participate in the EIS process as
cooperating agencies and requested them to make a decision and to
notify the BLM by August 30, 2009. The agencies that accepted are
Reclamation, Churchill County, City of Fallon, Naval Air Station
(NAS) Fallon, Nevada Division of Minerals, and NDOW.
Representatives of these agencies signed a memorandum of
understanding (MOU) to clarify all participants’ responsibilities and
to specify conditions, schedules, and procedures to be followed in
developing and preparing the EIS.

The public scoping period began on September |1, 2009, with the
publication of the Notice of Intent (NOI) in the Federal Register
and continued through November 10, 2009 (Scoping Period). A
project Web site was launched prior to the beginning of the scoping
period and was maintained and expanded throughout scoping.
Table 1-2, Issues and Concerns Raised During the Salt Wells
Energy Projects EIS Scoping Process, summarizes comments raised
during the scoping process.

A public scoping meeting, hosted by Churchill County, was held on
October 21, 2009, at the County Administration Complex in Fallon,
Nevada. The meeting provided an opportunity for members of the
public, local government, tribes, utilities, and other interest groups
to learn about the EIS, to provide input into the development of the
EIS, and to voice their concerns related to potential environmental
impacts so that they may be addressed in the EIS.

The BLM presented the project to the Churchill County
Commissioner’s on October 21, 2009, and answered questions
from both the commissioners and the public regarding various
aspects of the three proposals.

The BLM met with the State Historic Preservation Office (SHPO) to

discuss Class | Survey Methodology and Historical review on April
2,2010.

The BLM met with a representative of the Fallon-Paiute-Shoshone
Tribe on April 13,2010.
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Table 1-2
Issues and Concerns Raised During the Salt Wells Energy Projects
EIS Scoping Process

Comments

Location in Document Where Addressed

Effect of this project on the price,
availability, and consistency of energy
supplied to the Fallon area.

Chapter |- Purpose and Need

If power generated by this project would
be made available to the local Fallon
community, if needed, before being sold
to outside interests

Chapter 4- Social and Economic Values

Whether drilling required for this project
may increase the frequency and/or the
intensity of earthquakes

Chapter 4= Minerals/Geology

Effects of lighting on Dark Sky attributes
of the area

Chapter 4— Visual Resources

Building materials, colors, and site
placement should be compatible with the
natural environment

Chapter 4= Visual Resources; Appendix E~
Environmental Protection Measures
and Best Management Practices

Ensure that appropriate water rights are
obtained before construction to avoid
costly delays

Chapter 2— Description of the Proposed
Actions and Alternatives;
Chapter 4— Water Quantity and Quality

Put in place a monitoring plan that allows
baseline water quality to be compared to
future results during and after completion
of the project

Chapter 4— Water Quantity and Quality

The operator should be prepared to
mitigate any negative effects on water
quality

Chapter 4— Water Quantity and Quality

Effects on the quality and quantity of
surface and underground water sources,
with particular concern for the area in
and around the project and Carson Lake

Chapter 4— Water Quantity and Quality

Effects of pumping on the intermediate
aquifer

Chapter 4— Water Quantity and Quality

Ormat should also perform a hydrologic
study of their proposed area and address
impacts on NAS Fallon and private
landowners

Chapter 4— Water Quantity and Quality

Relationship between how springs and
surface waters may be related to the
“deep” geothermal production zone and
how shallow aquifer waters are related to
that same “deep” zone

Chapter 4— Water Quantity and Quality

16

Draft Environmental Impact Statement

Salt Wells Energy Projects

January 201 |



|. Introduction

Table 1-2
Issues and Concerns Raised During the Salt Wells Energy Projects
EIS Scoping Process

Comments Location in Document Where Addressed
State jurisdiction over geothermal Chapter 4— Land Use Authorizations, Airspace
resource drainage and Access; Chapter 4— Geology/ Minerals
Impacts on equity between neighboring Chapter 4— Social and Economic Values;
geothermal resources Chapter 5- Social and Economic Values
Ormat and Vulcan should create a A construction and Operation Plan would be
resource development plan to determine submitted following approval, however until
what targets (depth and location) are further exploration is performed on the
anticipated for production and injection in resource it is difficult to determine exact
order to make determinations regarding production and injection well numbers and
potential impacts depths
Effects of power lines on instrument Chapter 4— Land Use Authorizations, Airspace
procedures at NAS Fallon and Access; Chapter 4= Public Health and Safety

e The BLM attended a field visit with a USFWS representative to
discuss raptors on August 20, 2010.

e The BLM met with tribal staff on August 25, 2010.

e The BLM met with the Cooperating Agencies during Alternative
Development on the following dates:

e November 9, 2009 (Field Trip to Project Areas)

e November 10, 2010 (at BLM in Carson City)

e January 13,2010 (at Churchill County, Fallon)

e February 24, 2010 (at Reclamation in Carson City)

e May7,2010 (at BLM in Carson City)

e June 16,2010 (at BLM in Carson City)

e June 23,2010 (Field Trip to Project Areas with Reclamation)

e August 24, 2010 (at BLM in Carson City)

September 10, 2010 (meeting with NDOW at BLM in Carson City)
October 19, 2010 (at BLM in Carson City)
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CHAPTER 2

DESCRIPTION OF THE PROPOSED ACTIONS AND
ALTERNATIVES

2.1 INTRODUCTION

SPPC filed an application with the BLM SFO to obtain a ROW across public
land. In addition, both Ormat and Vulcan have submitted POUs to develop
geothermal resources on public lands. Together, the three proposals are
referred to as the Salt Wells Energy Projects (Proposed Actions). As described
in Chapter |, BLM previously approved associated activities for the Vulcan and
Ormat projects. These activities are discussed in more detail in Chapter 5,
Cumulative Impacts.

Alternatives considered in this EIS are based on issues identified by BLM and
cooperating agencies, as well as comments received during the public scoping
process. Alternatives are intended to reduce or minimize potential impacts
associated with the Proposed Actions, while still meeting the purpose of and
need for the Proposed Actions.

2.2 PROPOSED ACTIONS

Sierra Pacific Power Company Proposed Action - Fallon 230-kV Source
Project

SPPC proposes to build two switching stations, one 230-kV transmission line,
two 60-kV electric line folds, and one substation, as follows:

e Construction of a new Bass Flat Switching Station at the junction of
the existing Fort Churchill to Austin 230-kV transmission line and
the ENEL 230-kV transmission line;

e Construction of a new Pony Express Switching Station adjacent to
the existing ENEL Geothermal Power Plant;

e Construction of a new Greenwave Substation;

e Construction of a 230-kV transmission line from the proposed Pony
Express Switching Station to the Greenwave Substation; and

e Installation of two 60-kV electric line folds on four single-pole
structures connecting the proposed Greenwave Substation to the

January 201 1

Draft Environmental Impact Statement 2-1
Salt Wells Energy Projects



2. Description of the Proposed Actions and Alternatives

existing 60-kV transmission lines which are connected to the
existing Fallon Substation north of Sheckler Road.

The major components of SPPC’s Fallon 230-kV Source Project are described in
Table 2-1, Proposed Fallon 230-kV Source Project Facilities, and depicted on
Figure 2-1, Sierra Pacific Power Company’s Fallon 230-kV Source Project
Proposed Action—South, and Figure 2-2, Sierra Pacific Power Company’s Fallon
230-kV Source Project Proposed Action—North. Figures 2-1 and 2-2 also show
the land ownership status for all lands within the project area. SPPC would
implement the best management practices (BMPs), as defined by the Nevada
State Conservation Commission (1994), which include accepted measures
identified in in the POD and outlined in Appendix E, Environmental Protection
Measures and Best Management Practices, during construction and operation of
the project.

Table 2-1
Proposed Fallon 230-kV Source Project Facilities
Project . e Temporary Permanent
Component Location/Description Disturbance Disturbance
Proposed Bass Approximately 20 miles southeast of 500 x 500 feet 500 x 500 feet

Flat Switching
Station

Fallon.

(+/- 5.75 acres)

(+/- 5.75 acres)

Proposed Pony

On public land adjacent to ENEL’s Salt

500 x 500 feet

500 x 500 feet

Express Wells Geothermal Power Plant (+/- 5.75 acres) (+/- 5.75 acres)
Switching (approximately 16 miles southeast of

Station Fallon, Nevada).

Proposed South side of Sheckler Road in Fallon, 1.5 acres 1.5 acres
Greenwave Nevada.

Substation

Proposed Between the Proposed Greenwave Length: 21.7 miles Length: 21.7 miles
230-kV Substation and the Proposed Pony

Transmission
Line

Express Switching Station.

Width: 300-foot
ROW

Total Disturbance:
789 acres

Width: 125-foot
ROW for H-frame
pole and 60-foot
ROW for single pole.
Total Disturbance
(assuming all H-frame
pole buildout): 329
acres

Proposed 60-kV

Installation of two 60-kV electric line

Length: 250 feet

Length: 250 feet

Electric Line folds on four single-pole structures Width: 100-foot Width: 100-foot
Folds from the proposed Greenwave ROW ROW
i h isti -kV

Substat'lor? to't e existing 60 Total Disturbance: Total Disturbance:

transmission lines across the street.
0.6 acres 0.6 acres
Total Estimated Disturbance: 813 acres 352 acres
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Proposed Bass Flat Switching Station

The purpose of a switching station is to tie three or more transmission lines
together at a single point, and separate and protect each line segment with
circuit breakers. Like a substation, a switching station would contain switches,
circuit breakers, electrical bus work, and a control building. It does not however
have a transformer. All of the lines entering and exiting a switching station are at
the same voltage.

The Bass Flat Switching Station would involve the construction of an expandable
5-breaker, breaker and a half switching station on an approximate 5.75-acre
parcel. The site would be immediately northwest of the line tap point where the
existing 230-kV transmission line from the ENEL Geothermal Power Plant ties
into the existing 230-kV transmission line between Fort Churchill and Austin.
The existing line tap configuration is not adequate to serve the Fallon area or
the new power plants proposed by Vulcan or Ormat. The new switching station
would provide circuit breakers and remote switching capabilities (via a
microwave and fiber optic system discussed under Communications) that would
allow safe and reliable operation of the transmission tie to ENEL, Vulcan,
Ormat, and Fallon, as well as the existing 230-kV system between Fort Churchill
and the eastern parts of Nevada. The Bass Flat Switching Station would have a
I 10-foot microwave tower to allow for communication to the SPPC Microwave
site at Eagle Ridge. SPPC would use existing roads for access during
construction, operations, and maintenance. Any road improvements (blading,
adding gravel, etc.) or additional disturbances not currently anticipated would be
discussed in the revised POD as identified and discussed under the
Construction subsection of the proposed 230-kV transmission line.

Work at the switching station site would begin by clearing existing vegetation
and organic matter from the site. The site would then be graded to a level pad
(approximately 5 to 6 acres) for installation of the equipment. Once the pad is
prepared, the site would be secured with chain-link fencing. Structure footings
and underground utilities, including an electrical conduit and additions to the
grounding grid, would be installed followed by aboveground equipment. Once
the equipment is installed, the site would be graded and medium gray gravel,
two inches wide or less, would be spread over the site to a depth of
approximately four inches. Temporarily disturbed areas surrounding the
switching station would be revegetated.

Proposed Pony Express Switching Station

The Pony Express Switching Station would be located adjacent to ENEL’s Salt
Wells Geothermal Power Plant on an approximate 5.75-acre parcel. The
switching station would allow the existing 230-kV transmission line to the
geothermal plant to be re-terminated and the proposed 230-kV transmission
line to continue northwest to the proposed Greenwave Substation in Fallon.
Construction methods would be the same as those identified under the
proposed Bass Flat Switching Station. SPPC would use existing roads for access.
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Any additional disturbance for access would be discussed in the POD.

Proposed Greenwave Substation

The proposed Greenwave Substation would involve the construction of a
substation within an | |.5-acre area using the same methods as identified in the
description of the proposed Bass Flat Switching Station. The purpose of a
substation is to convert energy from the high voltage transmission lines to
lower voltage transmission or distribution lines. A substation would contain one
or more high voltage line terminals and one or more lower voltage line
terminals, separated by a transformer. It would also contain associated high and
low voltage electrical equipment, including switches, circuit breakers, electrical
bus work, and a control building.

Proposed 230-kV Transmission Line

The proposed 230-kV transmission line would be constructed from the
proposed Pony Express Switching Station to the Greenwave Substation. In
between these two power facilities, the transmission line may be connected to
the Vulcan Bunejug Switching Station and/or the Ormat Macari Switching
Station, which are both discussed under the respective proposed projects. From
the proposed location of the Macari Switching Station, the proposed 230-kV
transmission line route would travel west for approximately one-half mile, south
one-half mile and west approximately five miles before jogging north one-half
mile and continuing west for approximately two miles. The line would cross
Pasture Road and then head north one mile and west between Pasture and
Testolin Roads. The route would continue west to Highway 95, turn north and
cross west at an angle along Depp Road to mid-way between Highway 95 and
Allen Road, and turn north again to the Greenwave Substation.

The proposed 230-kV transmission line would be a single-circuit transmission
line consisting of steel or wood H-frame tangent structures, steel or wood
three-pole dead-end heavy angle structures, steel single-pole heavy angle dead-
end structures, and steel single-pole staggered tangent structures. The total
width of the permanent ROW would be |25 feet for H-frame structures and 60
feet for single-pole structures. H—frame structures would be from the Pony
Express Switching Station to the Macari Switching Station. H-frame structures
are used in open rural areas where longer spans can be achieved and wider
ROWs are easy to obtain. Single-pole configuration is used in urban areas
where greater ROWV restrictions exist and the line routes follow roads, ditches,
and property lines. H-frame structures would typically be 60 to 75 feet above
ground level, depending on terrain. Single-pole structures would typically be 80
to 85 feet above ground level to allow for vertical stacking of the transmission
conductors and additional distribution underbuild circuits. Typical drawings of
230-kV transmission structures are provided as Figures 2-3 through 2-6. The
230-kV transmission line would use a 795 MCM aluminum conductor, which is
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Figure 2-3 H-Frame Tangent Structure Typical Drawing
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Figure 2-4
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Three-Pole Dead-End Heavy Angle Structure Typical Drawing
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Figure 2-5 Steel Single-Pole Self-Supporting Angle Structure

January 2011 Draft Environmental Impact Statement 2-11
Salt Wells Energy Projects



2. Description of the Proposed Actions and Alternatives

Figure 2-6 Single-Pole Staggered Tangent Structure Typical Drawing
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1.06 inches in diameter. The typical distance between structures would be
approximately 1,000 feet for two- and three-pole structures and approximately
400 feet for single-pole structures. The minimum ground clearance for the 230-
kV transmission line would be 26 feet.

The proposed 230-kV system improvements were designed to accommodate
135 MW of generation with projections of up to 100 MW of additional
generation in the area. If the proposed generation levels are reduced or
eliminated, the remaining generation could be connected at 120 kV or even 60
kV into the Fallon area, Studies completed to date have only analyzed the
maximum generation levels proposed by the developers. Sensitivity studies to
determine the various generation levels relative to the different interconnection
voltages have not been completed.

Transmission Line Construction

The construction workforce for the transmission line would consist of
approximately 25 to 50 personnel. Project construction would also require
additional support personnel contracted by SPPC, including construction
inspectors, surveyors, project managers, and environmental inspectors.

In order to accommodate construction activities, SPPC would require a
temporary 300-foot-wide ROW for the 230-kV transmission line. To
accommodate construction equipment and activities, temporary work pads,
which would be approximately 1.5 acres for three-pole angle structures, 0.75
acre for H-frame structures and single-pole angle structures, and 0.30 acre for
single-pole staggered tangent structures, would be necessary at each
transmission structure site.

The project would be constructed using BMPs and in accordance to all relevant
codes (e.g., National Electric Safety Code and Uniform Building Code). Qualified
specialists would be employed during the construction to address special site
conditions, such as geotechnical engineers to plan and design for slope stability
and seismic events.

Prior to construction, a revised POD would be developed and submitted to
BLM and Reclamation for approval. The POD would outline the specifics of how
the proposed project would be constructed, operated, and maintained and
would include monitoring measures to ensure all commitments are fulfilled.
SPPC would implement the applicable mitigation measures and best
management practices identified in Appendix E, Environmental Protection
Measures and Best Management Practices, during construction and operation of
the project. In addition, several separate plans would be developed to address
specific issues, potentially including the following: 1) general spill prevention
control, 2) fire, emergency preparedness, and response, 3) blasting,
transportation management, flagging, and fencing, 4) weed management, 5)
stream, wetland, well, spring, and canal protection, 6) reclamation and habitat
restoration, 7) wildlife protection, and 8) soil conservation and erosion/dust
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control. The POD would also outline the exact access road, staging area, and
stringing area locations. Any additional resource studies would be completed
and approved by the BLM prior to issuing a short-term ROW for construction
purposes and the Notice to Proceed. Implementing appropriate procedures and
mitigation measures outlined in this EIS would be included in the POD. The
following sections discuss the approximate construction methods to be used for
the transmission line project.

Stringing Sites. These sites are necessary to install the conductor for the 230-kV
and 60-kV transmission lines. Conductor stringing sites would be located at
approximately 2- to 3-mile intervals, would be 500 feet in length and up to 300
feet wide, and would connect 15 to 50 poles. Stringing areas located at angle
points may extend beyond the standard 300-foot survey corridor and would
each have a radius of approximately 600 feet. The stringing area locations would
be addressed in the POD, and any additional resource studies would be
completed and approved by the BLM prior to issuing the Notice to Proceed and
by Reclamation prior to issuance of licenses and letters of concurrence.

Staging Areas. Approximately three staging areas, which would each be a
minimum of 5 acres, would be established during construction to stage
equipment and materials. The locations would be addressed in the POD, and
any additional resource studies would be completed and accepted by the BLM
prior to BLM issuing their Notice to Proceed.

Placement of the proposed structures and installation of the transmission lines
would be conducted as follows:

Mobilization and Staging. A crew of 25 to 50 workers would mobilize to the site
approximately | to 2 weeks prior to the start of work. During this time, they

would transport equipment and construction materials to designated
construction staging areas.

Preconstruction Surveying and Staking. The initial activity prior to construction
is the engineering survey and staking of project facilities. This would include
marking the locations of structures, anchor sites, staging and material yards (if
known), wire setup sites, access roads, switching station and the substation. In
addition, signs, flags, and/or fencing would be used to delineate project features,
such as access and sensitive resource areas.

Once the project area is staked, any supplemental cultural surveys,
preconstruction plant and wildlife surveys, as required, would be completed
prior to the commencement of ground clearing as outlined in the POD.
Additional staking may be required just prior to construction to refresh
previously installed stakes and flagging and/or delineate any sensitive resource
areas identified during the preconstruction field surveys.
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Access Road Construction. Construction personnel would use numerous
existing access roads to transport materials and equipment to and from the
switching station, substations, transmission line corridor, staging areas, and for
fiber optic installation. The following types of access roads would be used during
construction:

e Existing paved roads;

e Existing dirt/gravel roads that require improvements (e.g., widening,
blading, importation of materials to accommodate construction
equipment);

e Temporary spur roads; and

e Centerline travel route.

SPPC would use existing access roads to the maximum extent feasible.
Intermittent blading with bulldozers, graders, or equivalent machinery would be
used to improve existing dirt and gravel roads for use by construction
machinery. Additionally, road work outside of the permanent ROW, including
creating spur roads from existing roads, may be required under a short-term
ROW once the final route has been selected and project design has been
completed. Any additional disturbance outside the permanent ROW would be
addressed in the POD. The POD would stipulate additional resource surveys
that may be required by BLM in order for SPPC to obtain a Notice to Proceed
for activities not previously analyzed. All areas temporarily disturbed during
construction activities would be reclaimed following project development.

To accommodate temporary centerline travel routes along the transmission line
ROWY, a temporary |0-foot-wide centerline travel road would be used. In areas
where vegetation removal is necessary, vegetation would be cleared, primarily
by a mower or hydroaxe, leaving the root systems intact to allow for soil
stabilization and possible regrowth. Intermittent blading of the ROW may be
necessary to ensure that rubber-tired equipment can traverse the terrain. Any
excess soil would be retained for reclamation post construction.

ROW Preparation. In order to establish work areas (i.e., staging and stringing
areas) where poles and conductors would be stored and/or installed, vegetation
clearing, topsoil removal and protection, and grading within the ROW may be
necessary. In all locations, vegetation removal would be minimized to the
maximum extent possible. In order to stage equipment and conduct work, the
structure work areas and stringing sites would require a relatively flat surface;
therefore, the areas may be graded and gravel and/or soil may be imported to
achieve the necessary elevation. The imported gravel and/or soil would be
removed upon completion of construction, and the topsoil would be replaced.

Structure Placement. Materials such as transmission poles, insulators, hardware,
and guy wire anchors would be delivered from the staging areas to each
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transmission structure site. Assembly crews would attach insulators, travelers,
and hardware to form a complete structural unit. H-frame structures would
consist of two direct-buried poles connected by an “X-brace,” with a horizontal
cross-arm member mounted above the brace to support the electrical
transmission lines. Three-pole structures would consist of three direct-buried
poles supported by guy wires with 40- to 60-foot guy leads and soil anchors.
Single-pole structures would consist of a direct-buried steel pole, with angles
supported by guy wires and soil anchors. Self-supporting steel poles would be
placed on concrete foundations within the City of Fallon or where guy wires
would cause conflicts with existing land uses. Erection crews would place the
assembled structures into excavated holes using a large mobile crane. The poles
for the H-frames, three-pole angle structures, and single-pole tangents would be
set in holes that are approximately three feet wide and ten feet deep, which are
drilled by a truck-mounted auger or equivalent piece of equipment. These holes
would be backfilled with native or imported materials or concrete. Guy wires to
support the angle poles would be used to plumb the structures. As a safety
precaution, guy wires would be made more visible if they cross over designated
access roads. Signs, flagging, or other marking would be used to indicate the
presence of guy wires. Where self-supporting steel angle poles are required, a
concrete foundation would be poured, and the pole would be secured to the
concrete foundation with anchor bolts. The size of the concrete foundation
would depend on the loading at each individual structure and the type of soil
encountered. Typical concrete foundations are expected to be 6 to 8 feet in
diameter and 20 to 30 feet deep.

Conductor Placement. The installation of conductors and shield wires requires
the following four-step process:

I. Install crossing structures (where necessary);
2. Install sock line (wire pull ropes);
3. Pull conductors and shield wires; and

4. Sag and connect conductors and shield wires.

Prior to installing the proposed overhead 230-kV conductor, temporary
wooden pole crossing structures would be installed at road crossings and other
locations where the proposed conductor could come in contact with existing
electrical and communication facilities or vehicular and/or pedestrian traffic in
the event the line accidentally falls during stringing operations. An auger would
be used to excavate the holes where the crossing structures would be installed,
and a crane would lift the structures into place. No concrete foundations would
be required to set the crossing structures.

The temporary crossing structures would be removed following the completion
of conductor-stringing operations, and the holes would be backfilled with
excavated soil. As an alternative to crossing structures, flaggers may be used to
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temporarily hold traffic for brief periods of time while the overhead line is
installed at road crossings. Travelers would be attached to the insulators prior
to pole setting. The travelers allow the conductor to be pulled between poles
until the entire line is ready to be clipped in and pulled up to the final tension
position. Conductor-stringing operations would begin by pulling a sock line (a
small cable used to pull the conductor) onto the travelers from pole to pole
using aerial manlifts or a construction vehicle traveling along access roads or the
centerline travel route. Once the sock line is installed, it would be attached to
reels of conductor or shield wire at the wire setup sites and pulled through in
the reverse direction back through the travelers.

During the pulling process, enough tension would be maintained to keep the
wires above ground, avoiding any damage to the conductors due to dragging.
After the conductors and shield wires have been strung, they would be sagged
to the proper tension and clipped into the insulators.

Site Cleanup and Demobilization. Surplus materials, equipment, and
construction debris would be removed at the completion of construction
activities. All man-made construction debris would be removed and disposed of
appropriately at permitted landfill sites. Cleared vegetation would be shredded
and distributed over the ROW as mulch and erosion control or would be
disposed of off site, depending on landowner and agency agreements. Rocks and
topsoil removed during access road grading and foundation excavation would be
redistributed over the ROW to resemble adjacent site conditions.

Restoration and Reclamation. After construction has been completed, all
existing roads would be left in a condition equal to or better than their
preconstruction condition, as directed by the BLM or private landowner, as
applicable. Additionally, all other areas disturbed by construction activities,
including temporary access and spur roads, would be recontoured,
decompacted, and seeded or left in place as directed by the BLM or private
landowner. Excess soil removed during construction would be replaced.

BLM-approved seed mixes would be applied to these disturbed areas. SPPC
would attempt to close or restrict vehicle access to areas that have been
seeded until the reclamation success criteria have been achieved.

The staging areas would be restored to the condition they were in prior to the
start of construction or as otherwise agreed upon by SPPC and the property
owner. SPPC would not leave the site in a condition that would cause nuisance,
dust, or weed infestation. If unspecified by the owner, reclamation would be in
accordance with the POD.

After construction has been completed, SPPC would require a permanent
ROW of 125 feet (62.5 feet on either side of the centerline) for the H-frame
pole line and 60 feet (30 feet on either side of the centerline) for the single pole
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line along the length of the 230-kV transmission line in order to conduct
operations and maintenance activities.

60-kV Electric Line Folds

Two existing 60-kV transmission lines currently run east-west along Sheckler
Road on their way to the Fallon Substation. These two lines pass in front of and
would be “folded” into the new Greenwave Substation. The folds would be
constructed on four new single-pole angle structures directly across the street
from the new substation. The four 60-kV transmission lines would cross over
Sheckler Road and would be conductored with twelve 397.5 MCM aluminum
conductors, each 0.72 inch in diameter and tied to the existing power poles.

Construction of the electric line folds would take place within the existing 60-
kV transmission line ROW, the Sheckler Road ROW, and on the Greenwave
property. SPPC construction methods would be the same as identified for the
230-kV transmission line.

After construction has been completed, SPPC would require a permanent
ROW of 100 feet (50 feet on either side of the centerline) for the 60-kV
transmission lines in order to conduct operations and maintenance activities.

Communications

The 230-kV transmission system would require redundant and diverse
communications paths for the control and protection of the line. The new 230-
kV transmission line would be constructed with an integral fiber optic cable as
part of the basic design that would provide the primary protection path.

The communication system would also have microwave systems to provide the
secondary communication path for the line. The Bass Flat Switching Station
would have a |10-foot microwave tower to allow communication with the
SPPC Microwave site at Eagle Ridge. There would also be fiber optic
connections made from the proposed Greenwave Substation to the SPPC fiber
cable located along Highway 50. The connection to Greenwave Substation
would be approximately 1.3 miles on existing pole lines along Allen Road.

Operation and Maintenance

SPPC proposes to have the transmission lines and associated facilities
operational and in service by December 2013. Operations and maintenance
would implement the appropriate procedures and mitigation measures as
outlined in the POD. SPPC would conduct annual inspections of the
transmission line. Annual inspections would be conducted using helicopters, all-
terrain vehicles, and/or line trucks. The inspections would involve a visual
review of the line along a path that is roughly parallel to the centerline and along
existing dirt access roads.

In addition to the annual inspections, SPPC operations and maintenance
personnel would conduct structure-climbing inspections every 10 years. These
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inspections would include accessing each transmission structure site using four-
wheel-drive vehicles on existing dirt access roads. At each structure site, SPPC
personnel would climb the structure to inspect the integrity and condition of
the hardware and insulators.

Trees that could interfere with the safe operation of the transmission line would
be trimmed or removed as needed over the life of the project. Implementing
appropriate procedures and mitigation measures outlined in this EIS would be
included in the POD.

SPPC personnel would also require access to the line in the event of an
emergency situation or if maintenance of a transmission structure is necessary.
Under these circumstances, the transmission line would be accessed by line
trucks using existing dirt access roads and/or centerline travel route or by
helicopter.

Sierra Pacific Power Company - No Action

Under the No Action Alternative, the project would not be implemented. The
No Action Alternative would not meet the stated purpose and need; however,
it is carried forward for detailed analysis in accordance with CEQ guidance in
order to provide a benchmark against which impacts from the action
Alternatives can be evaluated (40 CFR 1502.11[d]).

Ormat Technologies Proposed Action— Carson Lake Geothermal Project

Summary

The Proposed Action includes development of the Carson Lake Binary Power
Plant and Substation, the Macari Switching Station, a 230-kV transmission line
between the Carson Lake Substation and the Macari Switching Station all within
a private 80 acre parcel. Up to |3 well pads in addition to the 12 previously
approved well pads (1| well pads were analyzed in the EA (EA-NV-030-07-006)f
and authorized by BLM on July 25, 2008 and one well pad was approved under a
DNA), associated pipelines, and roads would also be constructed. Ormat would
adhere to the lease stipulations identified in Appendix B, Lease Stipulations
and Conditions of Approval, during construction and operation of the project.
Ormat would finalize the POU prior to construction of their power facilities.
Implementing appropriate procedures as identified in Appendix E,
Environmental Protection Measures and Best Management Practices, and
mitigation measures outlined in this EIS would be included in the POU.

Table 2-2, Carson Lake Geothermal Development Proposed Project Facilities,
outlines the proposed project components. Appendix A, Typical Geothermal
Resource Development and Transmission Tools, explains the functions of these
components in further detail. Figure 2-7, Ormat Power Company’s Proposed
and Alternative Project Facilities, shows the locations where each component
would be located.
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Table 2-2
Carson Lake Geothermal Development Proposed Project Facilities

Project
Component

Description/Location

Temporary
Disturbance

Permanent
Disturbance

Carson Lake
Binary Power
Plant

The power plant would be a
combination wet- and air-cooled
power plant and would be located
on private land owned by Ormat.
The location where the power plant
would be built is shown on Figure
2-7.

Approximately 30 acres

Approximately 20 acres

Carson Lake
Binary Power
Plant Substation

The substation would be located
adjacent to the power plant as
shown on Figure 2-7.

Approximately 0.5 acre
within the footprint of the
Carson Lake Binary
Power Plant site.

Approximately 0.5 acre
within the footprint of the
Carson Lake Binary
Power Plant site.

Macari Immediately west of the Carson Approximately 5.75 acres ~ Approximately 5.75 acres
Switching Lake Binary Power Plant and within the footprint of the  within the footprint of the
Station Substation as shown on Figure 2-7.  Carson Lake Binary Carson Lake Binary
Power Plant site. Power Plant site.
Interconnect Ormat would construct Length: 200 feet Length: 200 feet

Transmission
Line

approximately 200 feet of
transmission line to connect the
Carson Lake Substation to the
proposed Macari Switching Station.

Corridor Width: 300 feet

Total Area of Disturbance
(within Carson Lake
Binary Power Plant site): ~
0.6 acres

Corridor Width: 125 feet

Total Area of Disturbance
(within Carson Lake
Binary Power Plant site): ~
0.6 acres

Pipelines The final pipeline corridor width Length: 6.5 miles Length: 6.5 miles
would be I35 feet (100 feet wide to  Corridor Construction Corridor width: 155 feet
accommodate the expansion joints,  \idth: 300 feet
5 feet for pipeline, and 50 feet for . .
road) Total Area of Disturbance:  Tota| Area of Disturbance:
' 236.36 acres 122 acres
Well Pads Up to |3 new well pad locations I3 well pads at 4.2 acres I3 well pads at 4.2 acres

would be built as shown on Figure
2-7. Well pads would accommodate
multiple wells (i.e., production,
injection, and/or observation wells).

each: 54.6 acres

each: 54.6 acres

Access Roads

Access roads would extend from
existing unpaved roads to project
components as shown in Figure 2-7.

Length: 4.6 miles
Width: 50 feet

Total Disturbance:
Approximately | | acres

within the footprint of the
pipeline corridor.

Length: 4.6 miles
Width: 20 feet

Total Disturbance:
Approximately | | acres

within the footprint of the
pipeline corridor.

Total Estimated Disturbance:

332 acres

208 acres
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Figure 2-8, Land Status of Ormat Project Area, shows the land ownership
status for all lands within the project area.

Carson Lake Binary Power Plant

The proposed binary geothermal power plant facility would be designed to
produce 40 MW of electricity. The combined air- and wet-cooled power plant
systems and equipment would be designed and selected for a commercial life of
30 years. The power plant would be sited on private land, just southeast of NAS
Fallon (Figure 2-7). The power plant would require |5 acres for the generator
and the maintenance area. The entire construction area, including the Carson
Lake Substation and the Macari Switching Station, would be 30 acres with at
least 10 acres reclaimed for a total permanent disturbance of 20 acres. Table 2-
2 provides details on the Carson Lake Binary Power Plant location and major
components.

Plant Construction

After the initial project survey and power plant layout has been established,
clearing and grubbing would take place, and topsoil would be stockpiled and
revegetated after completion of the project to save for future reclamation of
the site. Grading and fill activities necessary for the power plant and substation
would run 3 to 4 weeks.

The power plant location is topographically flat and would necessitate fill to a
depth of approximately 24 inches with six inches of gravel surfacing placed after
final grading of the site. Grading design would be based on local topography as
shown on topographic maps.

All equipment would be brought to the project site on trucks. The power plant
construction site would be accessed from US Highway 50 via Macari Lane. The
facility provides for fire monitors and hydrants located in strategic locations.
These units are powered by a dedicated diesel generator and would utilize on-
site water storage, geothermal fluid, and or water from the cooling tower water
for fire suppression. The facility and substation would be fenced with chain link
fencing and security wire along the top.

Plant Operations

Ormat is proposing pentane as the working fluid. Pentane is a low-toxic
flammable product. The facility circulates approximately 30,000 gallons of
pentane through the system with approximately one-fourth stored in a 10,000-
gallon storage tank. The storage tank receives makeup pentane, and when
conducting major maintenance activities, pentane from the circulating portion of
the facility is transferred to the excess capacity in the storage tank.

The power plant would include a septic system for wastewater disposal. Sanitary
water supplies would be purchased and delivered by a water delivery truck and
stored on site. Potable water for drinking would be provided by a local bottle
water purveyor.
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Cooling System

The efficiency of the power plant is largely determined by the dry bulb
temperature of the ambient air, with the efficiency going down as the
temperature goes up. The objective of water-assisted cooling is to reduce the
dry bulb temperature and gain operating efficiency at peak energy demand
intervals. Efficiencies gained for wet cooling typically provide generation
increases of 25 percent. The proposed cooling systems would be a combination
of a dry air cooling tower operating year round and two types of wet cooling
operating more or less from May through October. The following describes the
three types of cooling systems:

e Air-cooled condensers are large open-structure air-cooled heat
exchangers. Large-finned tube radiators lie horizontal 20 feet above
ground on steel beams. Large fans (|3-foot diameter) on top of the
tube assemblies draw ambient air at the dry bulb temperature up
through the tubes, cooling and condensing the binary fluid flowing
through the inside of the tubes. The total height for air-cooled
structures is between 42 and 52 feet.

e The water-assisted air-cooled condensers system sprays water
beneath the air-cooled condensers, and evaporative cooling allows
air traveling to the air condensers to be cooled nearer to the wet
bulb temperature, which is frequently 25 or more degrees lower,
thereby increasing the efficiency and output of the facilities.

e Wet cooling consists of a traditional 45-foot tower as described in
Appendix A, Typical Geothermal Resource Development and
Transmission Tools. Operationally, portions of the hot vaporized
pentane would be diverted through a water-cooled heat exchanger
(condenser) where heat is transferred from the pentane to the
water; the heated water is then forwarded to the cooling tower.
The water is cooled in the cooling tower and is returned to the
heat exchanger-.

Cooling water consumption is anticipated to be 2,500 to 3,500 gallons per
minute (gpm) through the operational season. Water rights would be purchased
from an individual within the Truckee-Carson Irrigation District (TCID) and
delivered to the site via the Reclamation irrigation canal paralleling the east
property boundary. Design of the water withdrawal apparatus from the
irrigation canal would be consistent with Reclamation construction and
operation requirements. Ormat would need a separate authorization from the
State Engineer to obtain the water rights necessary for use in the project.

A cooling tower plume typically occurs during times of high humidity when the
water vapor is not readily absorbed to the atmosphere. Within the Carson Lake
region, this usually occurs in the colder months when the air temperature drops
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and the air humidity increases. Due to the proximity of NAS Fallon operations
and visual sensitivities associated with Grimes Point Archaeological Site, Ormat
would generally cease operations of wet cooling from November to May,
minimizing operational times conducive to a large vapor plume.

Cooling tower “drift” (a type of moisture release) results from small quantities
of water droplets of |0 microns or greater and small amounts of dust and
dissolved and suspended solids that become airborne when the water droplets
evaporate and are carried out with the exhaust air. The facility would employ
drift eliminators to control particulate emissions to levels below levels required
by the Nevada Department of Environmental Protection (NDEP), Bureau of Air
Pollution Control.

Communications

In order to handle communications (command, control, voice, and Internet) at
I8 gigahertz (GHz) Ethernet/T-1 speeds, Ormat would arrange to have installed
an approximately 35-foot-tall microwave tower at the Carson Lake Binary
Power Plant site.

Carson Lake Substation

Ormat would construct a substation on site to convert the lower voltage
generated at the Carson Lake Binary Power Plant to a higher power voltage.
This would then be connected to a proposed 230-kV transmission line between
the substation and the proposed Macari Switching Station.

This electrical substation would be located within the 20-acre Carson Lake
Binary Power Plant site and would have a footprint of approximately 300 by 200
feet. Surrounding the substation would be an 8-foot-tall chain-link fence with
vehicle and personnel access gates. The surface of the substation would consist
of crushed rock and would be bermed for spill containment.

The substation equipment would be installed on concrete foundation. The
electrical generators at the power plant would be connected to the substation
via a 13.8-kV transmission line.

Macari Switching Station

In order to connect the Ormat Carson Lake Binary Power Plant to the SPPC
230-kV transmission line, Ormat proposes to construct the Macari Switching
Station. This switching station would be within the 20-acre Carson Lake Binary
Power Plant site and would consist of a single radial circuit breaker. The
approximate size of the switching station would be 500 feet by 500 feet
(approximately 6 acres). The switching station would be constructed similar to
the Bass Flat Switching Station as described under the SPPC Proposed Action,
described previously.
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Transmission Line

Ormat proposes to construct a 230-kV transmission line approximately 200 feet
in length from the proposed Carson Lake Binary Power Plant Substation to the
proposed Macari Switching Station. The transmission line would include a 230-
kV transmission switch structure located between the two facilities. The line
would be constructed using similar materials and methods as identified in the
SPPC 230-kV transmission line proposal, described previously. In addition, a
transmission line would be constructed from the Macari Switching Station to the
SPPC 230-kV transmission line, which will run adjacent to the Macari site. Each
structure would carry a single overhead ground wire/fiber optic cable for
lightning protection and fiber-optic communications. A steel dead-end structure
measuring 30 feet wide by 45 feet tall would provide a termination point for the
overhead Ormat 230-kV interconnection line to the Macari Switching Station
(see Appendix A, Typical Geothermal Resource Development and
Transmission Tools).

Pipelines

The permanent gathering system for transporting hot geothermal fluid from the
production wells to the power plant and from the power plant to the injection
wells would use insulated pipelines located mostly on public lands. The
collection pipeline system would vary in diameter from 20 to 30 inches. Piping
would extend from the power plant to the well heads (Figure 2-7). The injection
piping system would vary in diameter from |2 to 28 inches. Piping would extend
from the power plant to the injection wells. The pipeline routes would generally
follow the proposed well pad access roads, but could be located anywhere
within the areas identified on Figure 2-7. The proposed construction pipeline
corridor width is 300 feet to accommodate pipeline widths, expansion joints,
and the access road. The final width would be 155 feet.

Construction of the pipelines may require grading of the pipeline corridor,
which would allow permanent access to the pipelines for maintenance during
operations. Any temporary construction access to the pipeline corridor would
be reclaimed after completion of construction.

The construction phase of the pipeline would begin with excavations for the
pre-fabricated pipeline supports; the pipeline would be supported every 30 feet
by supports requiring a |10-square-foot footprint. Each support would be drilled
with a truck-mounted auger or a similar piece of equipment. Pipe sections
would be delivered and placed along the pipeline corridor and then would be
lifted in place using a small crane and welded in place. When complete, the top
of the pipeline would be approximately three feet above ground. Electric power
and instrumentation cables would either be installed in steel conduit
constructed on the pipe supports adjacent to the pipeline, or, in some locations,
buried along the pipeline route. Pipelines that cross roads would be
undergrounded in a “U” shaped conduit. The pipeline canal crossing along
Macari Lane would be constructed to protect the canal embankment by avoiding
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the toe on each side of the canal. The distance from the centerline of the canal
to the toe of each side is approximately 75 feet; therefore, the span of the
pipeline over the canal would be approximately 150 feet. Road crossings and
irrigation canal would comply with the Reclamation Design
Engineering and Operation and Maintenance Guidelines for crossings
(Reclamation 2008). The pipeline would also provide sufficient vertical clearance
for Reclamation operations and maintenance of the canal.

crossings

Well Pads

Thirteen (13) new well pads are being proposed. Because of the type of power
plant proposed in this project, multiple types of wells (i.e. production, injection,
and observation wells) would be necessary to provide enough geothermal fluid
to operate the generator at the power plant. For this reason, the newly
proposed well pads would be 400 feet by 450 feet (4.2 acres) each to
accommodate the aforementioned multiple wells (see Appendix A, Typical
Geothermal Resource Development and Transmission Tools, for a typical well
pad layout). Well pads would be constructed adjacent to pipeline access roads.
Table 2-3, Proposed Well Pads, describes the |3 proposed well pads.

Table 2-3
Proposed Well Pads

Lease

Well Pad

Kettlemen

Township/

Number Number Number Range Section
A-i 25-30 NVN 079105  TI8N R30E 30
B-i 27-30 NVN 079105  TI18N R30E 30
C-i 12-31 NVN 079104  TI18N R30E 31

P 12-32 NVN 079104  TI18N R30E 32
R 86-31 NVN 079104  TI18N R30E 31
S 88-31 NVN 079104  TI18N R30E 31
T 86-6 NVN 079106 T I7N R30E 6
U 88-6 NVN 079106 T I7N R30E 6
\% 81-7 NVN 079106 T I7N R30E 7
w 83-7 NVN 079106 T I7N R30E 7
X 85-7 NVN 079106 T I7N R30E 7
Y 17-8 NVN 079106 T I7N R30E 8
Z 27-8 NVN 079106 T I7N R30E 8

Blow-out prevention equipment (BOPE) would be used to protect the human
and natural environment during all exploration and production drilling phases.
BOPE is further described in Appendix A. After completion and testing of
each exploration well, Ormat would determine the best use of that well (i.e., to
be used as a production, observation, or injection well). The drill rigs would be
approximately 178 feet high. The drill rigs would be removed, as would much of
the equipment that was necessary for well drilling. For the development phase,
well pads requiring additional drilling would be equipped with a 10,000-gallon
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water storage truck, mud and water mixing tanks, an aboveground diesel fuel
storage tank, a metal equipment building, piping, valves, pipe rack,
drillers/geologist trailers, and an unlined reserve pit. Well pads would not be
fenced during construction; however, upon completion of drilling and until the
site is reclaimed, the well pad and reserve pit would be fenced.

Each existing and/or proposed well pad site would maintain an unlined reserve
pit. The reserve pits would be used for the containment and temporary storage
of drill cuttings, waste driling mud, and storm water runoff from the
constructed pad. Geothermal fluid produced from the well during flow testing
would also drain to the reserve pit. The reserve pit at each well pad would be
approximately 100 feet long by 300 feet wide by up to 8 feet deep, and would
have a capacity of up to 1.5 million gallons. The pits would be unlined because
drilling mud flows into the reserve pit and seals the pit, preventing drilling fluids
and other liquid run-off from percolating into local groundwater. The pit would
be covered with netting and fenced.

Wells

Production Wells. After the exploration phase is completed, production wells
could be drilled and constructed in the next phase of development. Wells that
were constructed in the exploration phase that are capable of commercial
production would be converted to production wells. No production or
injection wells are planned on navy lands under the proposed action. Should the
previously approved wells on the navy land be proposed for use in the future,
additional NEPA analysis would be required. Proposed production wells would
be drilled on 400-foot by 450-foot well pads, as previously described.

Production wells would be constructed to total depths of 1,500 to 10,000 feet.
Wellhead dimensions are not expected to exceed a height of five feet above
ground or be more than 36 inches in diameter.

During drilling operations, a minimum of 10,000 gallons of cool water and
12,000 pounds of inert, nontoxic, non-hazardous barite (barium sulfate), in
addition to other drilling fluids would be stored at the well site for use in
preventing well flow (“killing the well”), as necessary.

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
increase mud weight, and prevent mud loss. Additional drilling mud would be
mixed and added to the mud system as needed to maintain the required
quantities.

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
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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.

Injection Wells. Ormat proposes to develop injection wells at Well Pads A-i, B-i,
and C-i, as shown on Figure 2-7. However, additional injection wells may be
located on proposed well pad sites or located as necessary to maintain
geothermal reservoir pressures and temperatures. Injection wells would be
drilled on 400-foot by 450-foot well pads, as previously described.
Approximately four injection wells would be drilled. Injection wells are
expected to be completed between a depth of 1,500 and 9,500 feet, depending
on the results of exploration. Each injection well would each be drilled and
cased to the depth selected by the project geologist.

Observation/Monitoring Wells. Wells not used for production or injection may be
used for monitoring the geothermal reservoir. Well pads and access to any
wells used as observation wells would be maintained from the exploration
phase. No new work would be required.

Access Roads

Existing access roads would be used to the extent feasible. The Ormat Project
Area would be accessed from Highway 50 via Macari Lane and Berney Road.
Ormat would not use the historic, unaltered section of the Lincoln Highway or
old Highway 50 (west of Highway 50, north of Macari Lane) to access the
project site. A network of unpaved main access roads exists in the area; these
roads would be used as principle travel routes to access roads to individual well
pads. These existing unpaved principle access roads would require maintenance
during exploration, development, and operation phases and may include the
application of gravel to repair damage from traffic during periods of rainfall or
snow. To control dust and stabilize the road surface, it may be necessary to
apply BLM-approved dust abatement tackafiers.

Access to the power plant and substation would be within the Carson Lake
Binary Power Plant footprint and located off of Macari Lane.

Access road construction would be similar to those methods described under
the SPPC proposal, including clearing brush and bringing the surface to grade by
grading the surface and adding gravel where required. Approximately 4.6 miles
of access roads would be collocated along pipeline corridors and would be used
as main thoroughfares to well pads and the power plant site. The overall
construction width of any newly developed access road would be 50 feet with a
post construction width of 20 feet. Proposed access roads to the power plant
site, pipe routes, and well pads would have a construction width of 50 feet to
accommodate passing and turnarounds. The access roads that remain after
construction would be approximately |5 feet wide with 2.5-foot shoulders.
Some passing turnout lanes may remain for future operations and maintenance.
Vehicle turnarounds would be located on the well pads. The roads would have a
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design speed of |0 to 30 miles per hour, built to carry highway loads. The
access roads would be maintained by Ormat during construction and operation
of the facilities as provided for in the POU.

Material for Construction Fill and Base

Material would be purchased for construction of well pads, access roads, and
the power plant (such as construction fill, aggregates, concrete, and asphalt)
from local sources. Ormat would not access BLM material sites nor establish
on-site processing facilities for construction purposes.

Workforce

The power plant construction would likely require a maximum of 50 workers at
peak but would average about 25 on site for the duration of the 8 to 12-month
construction period.

Construction of the well field pipelines would require 35 workers over a period
of approximately 9 months. Pipelines would be constructed after the wells are
drilled and before the power plant begins operation.

Ormat Technologies — No Action
Under the No Action Alternative, the geothermal binary power plant and
associated facilities would not be constructed. The No Action Alternative would
not facilitate geothermal development or meet the stated purpose and need.
The No Action Alternative is carried forward, however, for detailed analysis in
accordance with CEQ guidance to provide a benchmark against which impacts
from the action Alternatives can be evaluated (40 CFR 1502.1 I[d]).

Vulcan Proposed Action- Salt Wells Geothermal Development Project

Summary

Vulcan is proposing up to four power plants and associated substations at five
possible locations. In addition, a 230-kV interconnection transmission line would
be constructed to connect the power plant(s) to Vulcan’s proposed Bunejug
Switching Station. Vulcan would also construct up to 26 new well pads and
associated wells, roads, and pipelines.

Vulcan’s proposed project has similar components to those described under the
Ormat project proposal. To eliminate redundant descriptions, the similar
construction methods can be found under the Ormat project.

Table 2-4, Vulcan Salt Wells Proposed Project Facilities, describes the major
components of Vulcan’s Proposed Action. Vulcan would adhere to the lease
stipulations identified in Appendix B, Lease Stipulations and Conditions of
Approval, during construction and operation of the project. Vulcan would also
finalize the POU/POD prior to construction of their power facilities.
Implementing appropriate procedures, as identified in Appendix E, Environmental
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Table 2-4
Vulcan Salt Wells Proposed Project Facilities

Project
Component

Description/Location

Temporary Disturbance

Permanent Disturbance

Proposed Power
Plants

Site |: 2.3 miles south of US
Highway 50 and accessed via the
main road from the Salt Wells
intersection

Site 2: 2.9 miles south of US
Highway 50 and accessed via the
main road from the Salt Wells
intersection

Site 3: 4.1 miles south of US
Highway 50 and accessed via Pit
Road

Site 4: 0.3 mile south of US
Highway 50 and accessed via the
main road from the Salt Wells
intersection

Site 5: 6.6 miles south of US
Highway 50 and accessed via Pit
Road

A maximum of 4 power
plants would be
constructed. Each power
plant site would result in
23.5 acres of disturbance,
including laydown areas.

23.5 acres (including a 5-
acre laydown area) x 4
power plants = 94 acres

A maximum of four power
plants would be
constructed. Each power
plant site would result in
23.5 acres of disturbance,
including laydown areas.

23.5 acres (including a 5-
acre laydown area) x 4
power plants = 94 acres

Proposed Power
Plant Substations

One on each power plant site (see
Proposed Power Plant Substations).

See Figures 2-9 through 2-14

One on each power plant
site.

Each substation would
occupy approximately |.4
acres within each 23.5-acre
power plant site. |.4 acres x
4 power plants = 5.6 acres

One on each power plant
site.

Each substation would
occupy approximately |.4
acres within each 23.5-acre
power plant site. |.4 acres
x 4 power plants = 5.6
acres

Proposed Bunejug
Switching Station

Bunejug Switching Station
See Figures 2-9 through 2-14.

5.75 acres

5.75 acres

Interconnect From selected power plants to Maximum buildout with the  Maximum buildout with the

Transmission the proposed Bunejug Switching total length of the possible total length of the possible

Lines Station. interconnect transmission interconnect transmission
lines of 7.9 miles. lines of 7.9 miles.
Temporary Corridor Permanent Corridor
Width: 300 feet Width: 125 feet
7.9 miles (41,712 feet) x 7.9 miles (41,712 feet) x
300 feet = 12,513,600 125 feet = 5,214,000
square feet (287 acres) square feet (120 acres)
(temporary) (permanent)
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Table 2-4
Vulcan Salt Wells Proposed Project Facilities

Project Description/Location Temporary Disturbance Permanent Disturbance
Component
Pipelines The permanent pipeline corridor Maximum buildout with the  Maximum buildout with the
would be |55 feet (100-foot-wide total length of possible total length of possible
joint, 5 feet for pipeline, and 50 feet  pipelines of 19.2 miles. pipelines of 19.2 miles.
for road). 19.2 miles (101,375 feet) x 192 miles (101,375 feet) x
See Figures 2-9 through 2-14. construction width of 300 155 feet = 15,713,125
feet = 30,412,500 square square feet (361 acres)
feet (698 acres)
Well Pads Up to 26 well pad locations would Maximum buildout of 26 Maximum buildout of 26

be built as shown in Figures 2-9
through 2-14 and described in
Table 2-6.

well pads at 4.2 acres each.

26 well pads x 4.2 acres =
Approximately 109 acres

well pads at 4.2 acres each.

26 well pads x 4.2 acres=
Approximately 109 acres

Geothermal Wells

Production: Approximately 8 per
binary power plant and 14 per flash
power plant

Injection: Approximately 4 per
binary power plant and 7 per flash
power plant

Observation/Monitoring: None

See Figures 2-9 through 2-14.

Included in well pad

disturbance footprint above.

Included in well pad
disturbance footprint
above.

Water Wells

Five (5) wells would be required for
construction and operation of each
30-MW power plant and its
associated facilities (roads, well
pads, pipelines, etc.).

For maximum build-out (four 30-
MW power plants), up to 20 wells
could be required.

Water wells would be located
within a |-mile radius of their
respective power plant site or
within an area near the existing well
58-9.

50-foot radius of
disturbance around each
water well head (0.2 acre)

| mile of 20-foot-wide
corridor for road and pipe
(2.5 acres) per well

3 acres of disturbance per
water well

For maximum buildout,
approximately 60 acres of
disturbance.

50 foot radius of
disturbance around each
water well head (0.2 acre)

| mile of 20-foot-wide
corridor for road and pipe
(2.5 acres) per well

3 acres of disturbance per
water well

For maximum buildout,
approximately 60 acres of
disturbance.

Well Pad Access
Roads

See Figures 2-9 through 2-14.

Disturbance acres are
included in the pipeline
corridor area of
disturbance.

Disturbance acres are
included in the pipeline
corridor area of
disturbance.

Total Estimated Disturbance:

1,260acres

756 acres
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Protection Measures and Best Management Practices, and mitigation measures
outlined in this EIS would be included in the POU. Figure 2-9, Vulcan Power
Company’s Proposed and Alternative Project Components, shows the location
of the Vulcan facilities.

Figure 2-10, Land Status of Vulcan Project Area, shows the land ownership
status of all lands within the project area.

Power Plants

Vulcan proposes to develop up to three nominal 30-MW (net) binary
geothermal power plants at Power Plant Sites I, 2, and 4 and either 30-MW
(net) binary or 60-MW (net) flash power plants at Power Plant Sites 3 and 5
(Figures 2-11 through 2-14, Vulcan Power Company Salt Wells Project —
Proposed Sites and Wells) for a maximum output of 120 MW (net).

Proposed Binary Power Plant. Vulcan is proposing up to four 30-MW (net)
geothermal binary power plants; one each at five potential locations (Figure 2-9)
using a combination wet- and/or air-cooled technology. The cooling system
technology would be similar to that proposed under Ormat’s Carson Lake
Binary Power Plant proposal. Vulcan may use wet- and/or air-cooled technology.

Each proposed binary power plant would occupy an |8.4-acre site situated
within a 40-acre Survey Area. Each binary power plant site would produce
approximately 30-MW (net) output from three [5-MW (gross) turbine-
generator sets. Each power plant site would be fenced. The proposed 18.4-acre
sites would be large enough to accommodate all the necessary facilities in the
power-generating units.

Water Requirements. Vulcan would not require any surface water or purchased
water for the Salt Wells geothermal power plants during normal operations.
Groundwater wells and/or geothermal fluid from the geothermal reservoir
would be used as the primary source for cooling water. Table 2-5, Vulcan’s
Proposed Salt Wells Project Estimated Water Consumption, summarizes the
approximate water consumption for each type of power plant and the amount
needed under total buildout scenarios.

Table 2-5

Vulcan’s Proposed Salt Wells Project Estimated Water

Consumption

Proposed Build Out

Consumptive Use
(acre-feet/ year)

[-30 MW Binary Power Plant 3,300
[-60 MW Flash Power Plant 5,500
4-30 MW Binary Power Plants 13,200
2-30 MW Binary Power Plants and |-60 12,100

MW Flash Power Plant
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Drilling results from existing exploration Well 58-9, located in Section 9 of
Township 17 North, Range 30 East (EA-NV-030-07-05) indicates a zone of cold
water at a depth of approximately 750 feet. Vulcan proposes to drill additional
groundwater wells in the area of Well 58-9. Vulcan is planning to drill and test
other wells in the areas described previously in order to supplement that of
Well 58-9 and satisfy the cooling water requirements for the first two 30-MW
(net) binary power plants. Vulcan plans to use similar wells for the power plants
on the west side of the Bunejug Mountains. The project areas on the west side
of the mountains are in a larger sub basin with surface water resources and
irrigated agriculture. Vulcan expects that this sub basin would be sufficient to
support the proposed development at Sites 3 and 5. Vulcan would need a
separate authorization from the State Engineer to obtain the water rights
necessary for use in the project.

Plant Construction. Construction methods would be similar to those proposed
under the Ormat proposal and can be found under the pertinent section.

Plant Operation. Typical binary power plant operations are similar to those
identified in the description of the Ormat Carson Lake Binary Power Plant.

During operation, some of the circulating cooling water is lost to evaporation
and must be replaced. On a hot dry summer day, it is estimated that
approximately 2,500 gpm of the circulating cooling water would be lost to
evaporation from the cooling towers (based on a 30-MW [net] binary power
plant). During the nighttime hours of the summer and winter, it is expected that
the evaporation loss would be significantly less. Although the major equipment
is not yet selected, the average annual evaporation is expected to be
approximately 2,000 gpm for each 30-MW (net) power plant, or less than 3,300
acre-feet (ac-ft) per year. The potential consumptive use per year is 3,300 ac-ft
for each 30-MW (net) power plant. Additionally, a small amount of cooling
water would be blown down from the cooling tower basin to maintain suitable
water chemistry during commercial operation. This blow-down water would be
injected into the reservoir. Evaporation loss and blow-down represent the total
amount of replacement water that would be required. Vulcan proposes using
groundwater wells and/or geothermal fluid from the geothermal reservoir to
satisfy the replacement water demand.

With an estimate of 2,500 gpm for maximum evaporation loss per 30-MW
facility, each water well would have a minimum production rate of 500 gpm;
therefore, five wells would be required at a time of maximum evaporation loss
and minimum water well production per 30-MW facility. Each water well would
require a 50-foot radius of disturbance around each water well head (0.2 acre)
and one mile of 20-foot-wide corridor for road and pipe (2.5 acres) per well for
a total of 3 acres of disturbance per water well. For maximum buildout, four 30-
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MW power plants would require up to 20 wells and approximately 60 acres of
disturbance. Preferably, water wells would be within a one-mile radius of their
respective power plant site, and, to the extent feasible, the pipelines would be
included within the geothermal fluid pipeline corridors and/or the
interconnection line corridor. However, the known source, Well 58-9, could be
used for any of the power plant sites, and the pipeline would be included within
the geothermal fluid pipeline corridors and/or the interconnection line corridor,
thereby minimizing the ultimate disturbance. Vulcan would finalize the
POU/POD prior to construction of their power facilities. Appropriate
procedures and mitigation measures outlined in this EIS would be included in
the POU/POD.

The fire/service water storage tank would be arranged to provide dedicated
water to the fire protection system and sufficient storage for use as plant
service and non-potable domestic water (NFPA 2008). The tank capacity at each
site would be approximately 300,000 gallons and would be erected early in the
construction phase. The initial fill source of water and fire make-up water during
operations is anticipated to be the groundwater wells.

Communications. Communication facilities would consist of one of the following
two options:

e A dedicated land line telephone connection to the project site, with
DSL service if available. A fiber optic connection would be installed
via the optical ground wire between the power plant substation(s)
and the proposed Bunejug Switching Station where the line would
terminate for the supervisory control and data acquisition (SCADA)
system, control, protective relaying, and communications with
SPPC. Restricted-access SCADA data on system performance
would be streamed to the Project Control Center at one of the
proposed power plants for monitoring. The communication
channels and network setup for the project would be coordinated
with SPPC and would adhere to the cyber security requirements of
the North American Electric Reliability Company (NAERC).

e In order to handle communications (command, control, voice, and
internet) at 18 GHz Ethernet/T-I| speeds, Vulcan would arrange to
have installed an approximately 100-foot-tall microwave tower at
each of the power plant sites that would communicate with a tower
at a provider location.

Proposed Flash Power Plant. Vulcan proposes to utilize Power Plant Sites 3 and 5
(Figure 2-9) for a potential flash power plant facility where higher resource
temperatures are anticipated. Geothermal flash technology is generally more
cost effective and efficient than binary technology but typically requires
geothermal resources with temperatures that exceed 360 degrees
Fahrenheit (°F).
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Power Plant Construction. A 23.5-acre site would be large enough to
accommodate a construction laydown area and all the necessary facilities for the
flash power plant, including the turbine and control building, mechanical draft
cooling towers, a non-condensable gas removal system, a fire water storage
tank, a potable water storage tank (if needed), a rock muffler, a brine holding
pond, communication microwave tower, and an electrical substation (refer to
Appendix A, Typical Geothermal Resource Development and Transmission
Tools). Construction methods would be similar to those proposed under the
Ormat Proposed Action and can be found under the pertinent section.

Plant Operation. Vulcan proposes to utilize two 35-MW (gross) turbine-
generator sets at the flash power plant location. The turbine-generator sets
would be supplied with all the necessary auxiliaries for control, lube oil, and
cooling. The turbine building would also house the condenser, hot well pumps,
control room, and data acquisition and control system, as well as personal
hygiene facilities for employees. The motor control and switchgear would be
housed in individual self-contained, weatherproof modules, which would be just
outside the turbine-generator building. The layout of the power plant equipment
would allow for a future hydrogen sulfide abatement system if it should become
necessary, without extensive removal of piping, equipment, or supports.

Based on preliminary data from Salt Wells and data available from other Nevada
projects, Vulcan anticipates that the noncondensable gas content at Salt Wells
should be no greater than 500 parts per million of the brine flow. At the cooling
tower, the exiting air and vapor would disperse the noncondensable gas, which
would minimize collection of the gases within the power plant area, including
hydrogen sulfide, and thereby reduce human exposure.

Vulcan does not expect to need an hydrogen sulfide abatement system for the
power plants at Salt Wells. However, the facility would be designed so that a
system could be added should the noncondensable gas content or
environmental regulations change.

Water Requirements. The cooling water system would consist primarily of the
cooling tower, pumps, and condenser. For the flash power plant, approximately
2,250 gpm of condensate would be needed for each 30-MW (net) unit. On a
hot, dry summer day, approximately 2,000 gpm would be lost to evaporation.
During the night time hours of the summer and winter, the evaporation loss
would be significantly less. The average annual evaporation is expected to be
approximately 1,700 gpm for each 30-MW (net) power plant or less than 5,500
ac-ft per year for a 60-MWV flash power plant facility (Table 2-5).

Communications. Proposed communications would be the same as identified
under the Binary Power Plant description.
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Substations

Each of the geothermal power plants would include an electrical substation on a
footprint of approximately 300 by 200 feet. Surrounding the substation would
be an 8-foot-tall chain-link fence with vehicle and personnel access gates. The
surface of the substation would consist of crushed rock and would be bermed
for spill containment.

The substation equipment would be installed on concrete foundations. The
electrical generators would be connected to the substation via a 13.8-kV line.

Bunejug Switching Station

Vulcan proposes a switching station called the Bunejug Switching Station to
interconnect the proposed Vulcan geothermal power plant(s) to the SPPC 230-
kV transmission line proposed under the Fallon 230-kV Source Project. The
Bunejug Switching Station would involve the construction of a four-breaker
switching station on an approximate 500-foot by 500-foot parcel; the switching
station itself would be approximately 310 feet by 310 feet. The south and north
breakers, at the Bunejug Switching Station, would allow for the connection of
the proposed SPPC 230-kV transmission line. The west breaker would allow for
connection of the Vulcan 230-kV interconnection transmission line originating at
Vulcan’s Power Plant Sites 2, 3, and 5 to the west of the switching station and
the east breaker would allow for interconnection tie to the Vulcan power plants
(Sites | and 4) to the east side of the switching station. The 230-kV
interconnection transmission line between Vulcan’s power plants and the
Bunejug Switching Station is discussed in the next section.

Construction methods would be the same as identified under the proposed
SPPC Bass Flat Switching Station.

Interconnection Transmission Lines

To connect the Vulcan power plants to the Bunejug Switching Station, Vulcan
proposes a 230-kV interconnection transmission power line. The transmission
interconnection line and construction methods are similar to the 230-kV
transmission line proposed by SPPC. Vulcan’s interconnection line would run
from, and between, Vulcan’s power plants to the Bunejug Switching Station via a
single 230-kV circuit transmission line. In addition, Vulcan would construct a
transmission line from the Bunejug Switching station the SPPC 230-kV
transmission line, which would run adjacent to the Bunejug site. Each structure
would carry a single overhead ground wire/fiber optic cable for lightning
protection and fiber-optic communications. A steel dead-end structure
measuring 30 feet wide by 45 feet tall would provide a termination point for the
overhead Vulcan 230-kV interconnection line.

Proposed staging areas, which would be up to approximately five acres, and
other associated construction needs, would be identified and provided for in a
POD as previously discussed under the SPPC Proposed Action.
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Pipelines
Pipelines would be constructed as identified under the Ormat Proposed Action,
described previously.

Well Pads
Vulcan has obtained approval from BLM for exploratory drilling and well pad
construction at 20 well pad locations, |l of which have already been

constructed (EA-NV-030-07-05 and DOI-BLM-NV-C010-2009-0006-EA). Vulcan
proposes to construct 26 new well pads. The proposed well pads would be 400
feet by 450 feet (4.2 acres) and would be covered with compacted gravel and
sloped downward to a 200-foot by 60-foot reserve pit located within the
footprint of the well pad. The Il existing well pads may be used as laydown
areas while constructing the proposed well pads. The reserve pits would be
lined with local clay material to impede infiltration of drilling fluids to
groundwater. Each well pad would have a berm around its perimeter and
secondary containment would be provided around the fuel tank. During drilling
operations, ditches that drain to the reserve pit would be provided. The well
pads would be oriented so that excavation operations could be minimized.
Table 2-6, Proposed Well Pad Sites, describes each well pad site.

Wells

Binary Power Plant Support. All wells would be constructed using the same
methods as identified under the previously described Ormat Proposed Action.

Production Wells and Injection Wells. At a 360°F geothermal resource
temperature, each 30-MW (net) binary project would need approximately
18,000 gpm of geothermal resource water, which would require up to eight
production wells and four injection wells. The injection wells would be
strategically placed to support the reservoir pressure and to ensure that the
fluids are not directly reproduced. Injection wells may be located on a dedicated
injection pad or may be located on the same pad as the production wells but
drilled to a different depth.

Water Wells. To supply water during construction and operation, several
groundwater wells would be drilled (see Table 2-5). Estimated consumptive use
is detailed in the Power Plant Water Requirements section.

Flash Power Plant Support. Wells would be constructed similarly to wells used for
a binary power plant as identified under the Ormat proposal.

Production Wells and Injection Wells. At 360°F, the proposed flash configuration
would need an estimated 11,120,000 pounds per hour of fluid to generate 60
MW (net), requiring up to 14 production wells and 7 injection wells (21 wells
per 60-MW facility). Production wells for a flash project are typically deep wells,
and with directional drilling more flash production wells can be located on the

2-48

Draft Environmental Impact Statement January 2011
Salt Wells Energy Projects



2. Description of the Proposed Actions and Alternatives

Table 2-6
Proposed Well Pad Sites
Well Pad Kettlemen Lease Township/ Section
No. Number Number Range

21 72-10 N-79666 |7N30E 10
22 31-13 N-79665 |7N30E 13
23 65-13 N-79665 |7N30E 13
24 12-14 N-79665 |7N30E 14
25 87-9 N-79666 |7N30E 9

26 28-10 N-79666 |7N30E 10
27 23-15 N-79310 |7N30E I5
28 21-16 N-79665 |7N30E 6
29 51-16 N-79665 |7N30E 6
30 83-16 N-79665 |7N30E 6
31 67-20 N-79663 |7N30E 20
32 75-20 N-79663 |7N30E 20
33 81-20 N-79663 |7N30E 20
34 16-1 N-79668 |7N30E I

35 34-1 N-79668 |7N30E I

36 68-1 N-79668 |7N30E I

37 33-2 N-79668 |7N30E 2

38 61-11 N-79666 |7N30E I
39 55-12 N-79666 |7N30E 12
40 77-12 N-79666 |7N30E 12
41 86-29 N-79663 |7N30E 29
42 63-32 N-79664 |7N30E 32
43 71-32 N-79664 |7N30E 32
44 [1-33 N-79664 |7N30E 33
45 17-33 N-79664 |7N30E 33
46 23-33 N-79664 |7N30E 33

same pad. Vulcan anticipates drilling three to five wells on each 450-foot by 400-
foot pad. Thus, each 60-MWV flash power plant would require a minimum of five
pads for production and injection wells. The injection wells would be
strategically placed to support the reservoir pressure and to ensure that the
fluids are not directly reproduced. Injection wells may be located on a dedicated
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injection pad or may be located on the same pad as the production wells but
drilled to a different depth. When injection wells are on the same well pad as
production wells, the injection well depth would be significantly different.
Therefore, to maximize and protect the resource, eight or nine well pads may
be developed. Should the actual resource temperature be higher, the amount of
wells needed to generate 60 MW would be less.

A typical production wellhead assembly would consist of two shut-in valves, a
removable gooseneck section, and instrumentation. High temperature wells for
a flash power plant generally do not require pumping.

The injection wells are generally the same for a flash power plant as a binary
power plant. However, injection pumps would be required at the power plant in
order to transport the brine to the well field and supply the required pressure
for injection into the reservoir.

Water Wells. Water wells would be constructed and operated as identified
under the binary power plant proposal.

Access Roads

Vulcan would access the project area from the Macari and Salt Wells Road
turnoffs from Highway 50. New access roads would be developed off the
existing roads in the project area. Vulcan would maintain the access roads as
provided for in the POU.

Access roads would be constructed with methods similar to those identified
under the Ormat Proposed Action and can be found under the pertinent
section.

Material for Construction Fill and Base

During previous well pad construction, Vulcan found that suitable fill materials
exist on site and presumes that the need for additional rock would be unlikely;
this would be determined on a case-by-case basis.

If additional base rock or other earth materials are needed for road building or
power plant construction, they would be obtained locally from the sites
themselves; from the on-site borrow pit east of the Bunejug Mountains in
Section 14, Township |7 North, Range 30 East; from the on-site commercial
quarry (Glacier Construction) west of the Bunejug Mountains in Section 21,
Township 17 North, Range 30 East; or from other local commercial sources
such as Mackadon Cement or A&K Earthmovers. Vulcan has obtained BLM
Mineral Material Contract N-83072 to purchase up to 40,000 cubic yards of
borrow materials from the borrow pit east of the Bunejug Mountains.

Construction Water
Vulcan would need water for dust control and soil compaction during
construction of the power plant sites, well field facilities, and interconnection

2-50

Draft Environmental Impact Statement January 2011
Salt Wells Energy Projects



2. Description of the Proposed Actions and Alternatives

lines. Water for construction would be obtained from a combination of the
following three sources:

e On-site water well(s): As stated, Vulcan may apply to the Nevada
Division of Water Resources and the NDEP for approval to drill
one or more additional wells for dust control and compaction
during construction of the power plant sites and related facilities.

e  Water purchased from irrigation district: Vulcan has also purchased
water from the TCID. The TCID has been an important source of
water during drilling.

e Water purchased from private parties: Vulcan has identified
numerous private parties in Fallon who have potable and non-
potable water available for sale.

Vulcan would obtain concrete from an off-site batch plant with its own water
supply and would supply water for construction workers from off-site sources
as well. During the early phase of construction at the power plant sites, it is
anticipated that Vulcan would water the disturbed areas up to three times daily.

Workforce

Binary Power Plants. Vulcan may use two or three drilling crews at a time to
complete drilling of the proposed production and injection wells needed for the
120 MW of proposed development. Each drilling crew would have
approximately six workers, and drilling is expected to continue to the
completion of power plant construction. Well pads typically require a crew of
six workers for their construction.

Workforce estimates for the binary power plants include up to 122 workers
during the construction of each 30-MW (net) power plant and associated well
field and interconnection facilities. If two 30-MW (net) power plants are
constructed two months apart, up to 244 workers would be needed. Once both
30-MW power plants are installed, the power plants and well field operations
would have a combined estimated 33 employees. This staffing plan assumes six
power plant operators for the first 30-MW binary power plant and four for the
second 30-MW binary power plant.

Flash Plant. Vulcan estimates that it would need up to 130 workers during the
construction of the 60-MW (net) flash power plant and associated well field and
interconnection facilities. Once the 60-MW power plant is installed, the power
plant and well field operations would have an estimated 26 employees.

The 60-MW flash power plant construction is expected to take 12 to I5
months. Construction of the 60-MW (net) flash well field pipelines requires the
same estimated work force as identified under the binary power plant
development. The staffing plan assumes five power plant operators for the first
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23

power plant. Complete 24-hour coverage 7 days per week requires 168 hours,
divided into 40-hour shifts, resulting in 4.2 shifts per week. Factoring in sick time
and vacation, five power plant shift operators could handle power plant
operations.

Vulcan may use two or three drilling crews to complete drilling of the 24
production and injection wells needed for the first 60-MW phase of
development. Each drilling crew would have approximately six workers, and
drilling is expected to continue to the completion of power plant construction.
If additional well pads are needed, a crew of six workers would be needed to
construct each proposed well pad.

Vulcan Power Company - No Action

Under the No Action Alternative, the geothermal power plants and associated
facilities would not be constructed. The No Action Alternative would not
facilitate geothermal development or meet the stated purpose and need. The
No Action Alternative is carried forward, however, for detailed analysis in
accordance with CEQ guidance to provide a benchmark against which impacts
from the action Alternatives can be evaluated (40 CFR 1502.1 I [d]).

ALTERNATIVES

Sierra Pacific Power Company - Fallon 230-kV Source Project

Alternative |

From the Macari Switching Station, Alternative | would travel south of the
Proposed Action route, following the Carson Lake and Pasture Title Transfer
boundary from east to west, then running north of the Corkill Ranch on
Cushman Road (Figure 2-15, Sierra Pacific Power Company Alternative I).
This Alternative was proposed to minimize the impact on existing conservation
easements that are either bisected or bordered by the Proposed Action. Deeds
to the conservation easements include an 80-foot height restriction and restrict
uses to those that support agriculture.

e Length of Alternative | Transmission line: 22.4 miles (118,272 feet)

e Total Temporary Disturbance under Alternative |: 838 acres

e Total Permanent Disturbance under Alternative I: 362 acres
Alternative 2
The route would be the same as the Proposed Action except the initial portion
from the Macari Switching Station would continue west along Macari Lane for an

additional 2 miles before going south for one half mile along Schaeffer Lane and
connecting back into the Proposed Action route (Figure 2-16, Sierra Pacific
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Power Company Alternative 2). This Alternative was developed to address
concerns about bisecting land parcels south of Macari Lane.

e Length of Alternative 2 Transmission line: 21.7 miles (114,576 feet)
e Total Temporary Disturbance under Alternative 2: 813 acres

e Total Permanent Disturbance under Alternative 2: 352 acres

Macari Fiber Optic Alternative

Under this Alternative, SPPC would construct an additional fiber optic line to
connect communications from the Highway 50 (Figure 2-17, Sierra Pacific
Power Company Macari Fiber Optic Alternative). This Alternative from Macari
Lane would involve trenching about one mile along Macari Lane to Highway 50.
The fiber optic communications cable from the 230-kV transmission line would
be routed underground east along Macari Lane via two four-inch PVC conduits.
The conduits would pass beneath the Fallon Canal, or over the canal in
association with the Ormat-proposed geothermal pipeline crossing, and would
continue |.25 miles to Highway 50. A bore would be performed under Highway
50, and the conduits would then continue approximately 150 feet west and
intercept an existing company-owned communication conduit system. The
trench would be a maximum of |-foot wide and 42 inches deep and would use
native fill unless required otherwise. Two four-inch PVC conduits would be
placed in the trench with a minimum of 36 inches of native cover. Along with
the two four-inch conduits, four 2-foot by 4-foot by 3-foot deep pull boxes
would be constructed. Aboveground marker posts (approximately 3 to 4 feet
tall) would be placed at 400-foot intervals; these marker posts would display a
company logo depicting buried fiber optic cable.

The conduit path would have cable pulling vaults set at 600-foot intervals and on
either side of the canal and highway crossings. Additionally, an existing
communications vault 3,500 feet east along Highway 50 would be excavated for
splicing.

e Length of Macari Fiber Optic Line: 1.5 miles

e Temporary disturbance width of Macari Fiber Optic Line: 8 feet

e Permanent disturbance width of Macari Fiber Optic Line: 6 feet

e Total Temporary Disturbance under the Macari Fiber Optic
Alternative: 63,360 square feet (1.45 acres)

e Total Permanent Disturbance under Macari Fiber Optic Alternative:
47,520 square feet (1.09 acres)
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Ormat Technologies

Alternative
For the Ormat project, the BLM developed an Alternative to relocate Well Sites
U and V and that portion of the pipeline running from Well Site T to W (see
Figure 2-7) to protect riparian and surface waters within canals.
e Alternate Pipeline Length: 6.4 miles
e Temporary Alternate Pipeline Corridor width: 300 feet
e Permanent Alternate Pipeline Corridor width: 155 feet
e Total Area of Temporary Alternate Pipeline Disturbance: 233 acres
e Total Area of Permanent Alternate Pipeline Disturbance: 120 acres
e Total Estimated Temporary Disturbance: 318 acres

e Total Estimated Permanent Disturbance: 195 acres
Vulcan Power Company

Alternative

An Alternative for the Vulcan project, should SPPC elect not to build its project,
would be for Vulcan to propose to construct the Bass Flat Switching Station and
extend its proposed interconnection 230-kV transmission power line from the
Site 5 power plant to their Alternative Bass Flat Switching Station (see Figure
2-9). The Alternative Bass Flat Switching Station would be constructed as
previously described under the SPPC Proposed Action and would allow Vulcan
to tie into the existing Austin to Fort Churchill 230-kV transmission line (see
Figure 2-12). The transmission line from Power Plant Site 5 to the Bass Flat
Switching Station would be constructed adjacent to an existing road.

e Transmission line corridor from Power Plant Site 5 to Bass Flat: 4.6
miles (24,288 feet)

e Temporary corridor disturbance width: 300 feet

e Permanent corridor disturbance width: 125 feet

e Bass Flat Switching Station: 5.75 acres

e Alternative | Total Temporary Disturbance: 1,427 acres

e Alternative | Total Permanent Disturbance: 826 acres
2.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER ANALYSIS

Sierra Pacific Power Company - Fallon 230-kV Source Project
Alternative transmission line routes and substation locations were assessed in
the SPPC Saft Wells to Fallon 230-kV Project Environmental Constraint Identification,
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Substation Siting, and Routing Study (2008), which was submitted with the ROW
application to BLM. SPPC based its determined of the proposed route from this
study, which indicated it would result in the fewest or smallest scope of
environmental impacts. As part of the EIS process, the BLM, cooperating
agencies, and SPPC worked to develop Alternative transmission line routes to
address issues and concerns identified in scoping and in meetings with the
cooperating agencies. Those Alternatives that were carried forward are
discussed previously in Section 2.3. The following alternatives were considered
but eliminated from further consideration.

Allen Road to the Greenwave Substation

An Alternative was considered to extend either the Proposed Action or
Alternative | routes to Allen Road and then north along Allen Road to the
Greenwave Substation. This Alternative was eliminated for the following
reasons:

e Ditches and canals run along both sides of North Allen Road, which
would force the line to be pushed further from the road and would
be much more intrusive to the residents.

e The route would impact approximately 12 to |5 home fronts, as the
proposed route along North Allen Road would run close to these
homes.

e The existing distribution line along Allen Road is the only power
source to this area of Fallon. If the 230-kV transmission line was
routed along Allen Road, the existing distribution line would be
taken out of service for an undetermined time. This would result in
outages of power in the area during construction, requiring that
backup or Alternative power be supplied, significantly increasing the
construction costs.

Along Highway 50

An Alternative was considered to route the power line from Macari Lane along
Highway 50 and across Wildes Road to the existing Fallon Substation. This
Alternative was eliminated for the following reasons:

e The route does not meet planning requirement to be within one
mile of the existing Fallon 60-kV substation.

e It would result in a negative visual impact on the Grimes Point
Archeological Site.

e It would include a portion within the No Surface Occupancy Area.
e It would possibly conflict with Native American concerns.

e Wildes Road is very congested and would be very difficult to locate
the line.
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e It contained possible safety issues with regard to naval operations.
e It would not provide any future expansion towards Fernley.
¢ No suitable Greenwave site was identified.

e |t would be more expensive due to greater distance and potential
underbuild of distribution.

Macari Lane Alternative

An Alternative was considered that would continue the line along Macari Lane
and meet up with Proposed Action route at Pasture Road. This Alternative was
eliminated for the following reasons:

e The western portion of Macari Lane is congested with ditches,
canals, and existing distribution.

¢ It would affect multiple home fronts.

e It would have safety issues for NAS Fallon since it would be closer
to the runway.

e It would be more expensive due to potential underbuild of
distribution.

South of Carson Lake
An Alternative was considered to route the line south of Carson Lake. This
Alternative was eliminated for the following reasons:

e Potential impacts on the Pony Express National Historic Trail.
e A second 230-kV transmission line is hard to protect electrically.

e It would result in changes to cost responsibility between utility and
geothermal generators, which may jeopardize project feasibility.

e It would be more expensive due to distance and potential
underbuilding.

e It contained unknown impacts due to an entirely new (unstudied)
route.

CJ Drive to HWY 95 Alternative

The C] Drive to HWY 95 Alternative would have been the same as Alternative
I up until one mile east of Pasture Road, where the route would have turned
south to CJ Drive and then continue west to Pasture Road south and around to
Highway 95. At Highway 95 the route would go north to Depp Road and then
cut across at an angle to the Proposed Action route. This Alternative was
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proposed to avoid conflicts with the conservation easements and other uses,
however it was eliminated for the following reasons:

e It would have greater impacts on resources in the Project Area.

e |t would have greater impacts on private landowners.

CJ Drive-West Alternative

This alternative would have followed the same route as the CJ Drive-HWY 95
Alternative except instead of going north on Highway 95 to Depp Road, this
route would only extend one and one half miles north on Highway 95 then go
west and north to meet up with the Proposed Action route to the Greenwave
Substation. This Alternative was proposed to avoid conflicts with the
conservation easements and other uses while considering the engineering
constraints for routing the transmission line along Highway 95. This alternative
was eliminated from further analysis because of the following:

e |t would pose engineering challenges for the construction of the
transmission line along Highway 95.

e It would have greater impacts on resources in the Project Area.

e It would have greater impacts on private landowners.

e The propose route ran closer to Carson Lake for a longer stretch.

Ormat Technologies — Carson Lake Geothermal Project

Constructing and operating a binary power plant with exclusive air-cooled
technology was considered as an Alternative. This Alternative was eliminated
due to the fact that using exclusive air-cooled technology would be inefficient
and uses more energy and costs more money than would be created from the
power plant.

Vulcan Power Company - Salt Wells Geothermal Development Project

Cocoon Switching Station

An Alternative was considered to construct the Cocoon Switching Station
approximately 2.25 miles southwest of the existing ENEL Geothermal Power
Plant and tie into the station via a 230-kV transmission line from power plant
Site 5 by continuing the transmission line south approximately 2.5 miles and
then heading west approximately one mile to connect to the Cocoon Switching
Station. This Alternative was eliminated due to engineering challenges.
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CHAPTER 3

AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter identifies and describes the current condition and trend of
elements or resources in the human environment which may be affected by the
Proposed Action or Alternatives.

Scoping and Issues Identification

Setting

In accordance with NEPA, this document has been prepared with input from
interested agencies, organizations, tribes, and individuals. Details of the scoping
and public involvement process are discussed in detail in Section 1.4, Public
Involvement, and Chapter 7, Consultation, Coordination and Preparation. In
addition to the public scoping, the BLM’s Interdisciplinary Team and the
cooperating agencies were consulted to determine specific resource concerns.
The issues and concerns identified during scoping, which were outlined in Table
I-2, have been considered in the preparation of this EIS. The general topic
issues include the following:

e Energy supply to the Fallon area;

¢ Increased risk for earthquakes;

e Visual/aesthetic impacts;

e Water rights;

e Water supply;

e Water quality;

e Geothermal resource drainage; and

e Effects on operations at NAS Fallon.

The Salt Wells Energy Projects Area is located south of Fallon, in Churchill
County, Nevada. This area lies between approximately 3,900 and 4,600 feet
above mean sea level (amsl) with distinct topographic changes between the flat
playas, agricultural areas, and steep terrain of the Bunejug Mountains. Climate is
arid with an average annual precipitation of five to seven inches. Vegetation in
the area is typical of lowland and foothill areas of the Great Basin, with sparse
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3.2

vegetation and saline soils. Agricultural uses are prevalent in the western
portion of the Project Area.

Supplemental Authorities

Appendix | of BLM’s NEPA Handbook H-1790-1 (BLM 2008) identifies
Supplemental Authorities that are subject to requirements specified by statute
or executive order and must be considered in all BLM environmental
documents. Table 3-1, Supplemental Authorities, lists the Supplemental
Authorities and their status in the Salt Wells Energy Projects Area. In addition,
the rationale that was used to determine that a Supplemental Authority present
in the Projects Area would not be affected as a result of the implementation of
the Proposed Actions or Alternative is included in Table 3-1. Supplemental
Authorities that may be affected by the Proposed Actions or Alternative are
further described in this EIS. There are no Wilderness, Wilderness Study Areas
(WSA:s), Areas of Critical Environmental Concern (ACECs), or other special
designation areas near the Salt Wells Energy Projects Area. The closest WSA is
the Job Peak WSA, which is located approximately 18 miles northeast of the
Projects Area. The Pah Rah Petroglyph ACEC is the closest ACEC, located
approximately 53 miles northwest of the Salt Wells Energy Projects Area. The
Black Rock Desert Wilderness is approximately 103 miles north of the Projects
Area. These areas would not be affected by the Proposed Actions or
Alternatives and are not discussed further in this EIS.

Resources or Uses Other Than Supplemental Authorities

The following resources or uses which are not Supplemental Authorities as
defined by BLM Handbook H-1790-1 are present in the Projects Area or were
identified during scoping. The potential impact of the Proposed Action and
Alternative on these resources has been documented in Table 3-2, Resources
or Uses Other Than Supplemental Authorities. Resources or uses that may be
affected by the Proposed Actions or Alternative are further described in
this EIS.

LAND USE AUTHORIZATIONS, AIRSPACE, AND ACCESS

This section discusses the current land ownership and use, air space
requirements, and access within the Survey Area for the Salt Wells Energy
Projects Proposed Actions and Alternative.

Regional Overview

Land Use

The Salt Wells Energy Projects are located in Churchill County, Nevada,
covering an area just southwest of the City of Fallon to approximately 20 miles
southeast of Fallon. The three proposals cover an area of approximately 23,764
acres. The primary uses within the area include agriculture, the Newlands
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Table 3-1
Supplemental Authorities

Present/ Present/

Supplemental Authority Pr':::n ¢ Not May Be Rationale
Affected Affected

Air Quality X See Section 3.3

Areas of Critical Environmental )

Concern X Element is not present.

Cultural Resources X See Section 3.14

Environmental Justice X See Section 3.26

Farm Lands (Prime or Unique) X See Section 3.6

Element is not present, as
Fish Habitat X there are no waterways in
the Projects Area

Floodplains X See Section 3.8
Invasive, Nonnative Species X See Section 3.10
Migratory Birds X See Section 3.12
Native American Religious Concerns X See Section 3.15
Consulting with the US
Fish and Wildlife Service
(USFWS), the BLM wildlife
biologist, and the USFWS
Threatened or Endangered Species X website for Nevada
determined that there are
no federally listed
threatened or endangered
species within the Projects
Area
Wastes, Hazardous or Solid X See Section 3.24
Water Quality (Surface/Ground) X See Section 3.7
Wetlands/Riparian Zones X See Section 3.8
Wild and Scenic Rivers X Element is not present.
Wilderness X Element is not present.

Project, recreation, wildlife conservation, naval/air operations, and ROWs for
natural gas pipelines, transmission lines, and communication facilities. In addition,
the ENEL Geothermal Power Plant overlaps the Project Area.
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Table 3-2
Resources or Uses Other Than Supplemental Authorities

Not Present/Not Present/May

Present Affected Be Affected Rationale

Resource or Use

Land Use

Authorizations, Air X See Section 3.2
Space, and Access
Livestock/Grazing X See Section 3.18
Minerals/Geology X See Section 3.4
N.atlon.al Sce.nlc and X See Section 3.20
Historic Trails
Noise X See Section 3.21
Paleontology X See Section 3.16
Public Health and See Sections 3.22
Safety and Fire
and 3.23
Management
Recreation X See Section 3.19
Social and Economic X See Section 3.25
Values
Soils X See Section 3.5
Special Designations
and Lands with Element is not
Wilderness present.
Characteristics
Vegetation X See Section 3.9
Visual Resources X See Section 3.17
No Herd
Wild horse and Management Areas
burros are present within
the Projects Area
Wildlife X See Section 3.1 1

Churchill County encompasses approximately 5,000 square miles, of which
approximately 91 percent is publicly owned. As shown on Figure |-I, the Salt
Wells Energy Projects Area consists of private, state, and federally administered
lands. The Department of Defense (DOD), US Fish and Wildlife Service
(USFWS), BLM, Reclamation, and Bureau of Indian Affairs administer lands
within and adjacent to the Salt Wells Energy Projects Area. Land management
and ownership percentages are shown in Table 3-3, Land Ownership and
Management in Churchill County.

34

Draft Environmental Impact Statement January 201 |
Salt Wells Energy Projects



3. Affected Environment

Table 3-3
Land Ownership and Management in Churchill County

Percentage of

Land Owner/Administrator Ownership/Management

Bureau of Land Management 71

Bureau of Reclamation 13

Department of Defense 4

US Fish and Wildlife Service )

State of Nevada and Churchill I
County

Bureau of Indian Affairs (Includes 1.5
Fallon Reservation)

Southern Pacific Railroad 8

Private (Includes City of Fallon) 1.5

The Churchill County Master Plan identifies the following zoning within the Salt
Wells Energy Projects Area (Churchill County 2005):

e A-5 Agricultural District — One house per 5-acre parcel with septic
and well; No Planned Unit Developments (PUDs).

e A-10 Agricultural District — One house per |0-acre parcel with
septic and well; No PUDs.

e | Industrial District — One-acre minimum parcel size; no new
residential use unless within a PUD or under certain circumstances
a special use permit; PUDs allowed.

e RR-20 Rural Resource District — One house per 20-acre parcel with
septic and well; No PUD:s.

e R-| Single Family Residential — One house per 7,000-square foot
parcel; PUDs allowed.

As discussed in Section 1.3.2, Relationship to BLM and Non-BLM Policies,
Plans, and Programs, the 2005 Churchill County Master Plan directs the County

to support development and use of renewable energy sources, such as
geothermal (Churchill County 2005).

The plan classifies geothermal as one of the four main industry sectors within
the County and calls for the County to, “Retain existing geothermal and mining
areas and promote and encourage the expansion of these operations and areas.”

The Churchill County Master Plan also outlines five policies related to energy
development on federal lands. These policies are outlined in Section 1.3.2. The
Churchill County Plan also addresses energy transmission and the development
of corridors with consideration for other uses on public lands.
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The federally administered lands in the vicinity of the Salt Wells Energy Projects
Area include Carson Lake and Pasture, Stillwater National Wildlife Refuge,
Grimes Point Archaeological Site, the Fallon Indian Reservation, and NAS Fallon.
Conservation easements deeded to Churchill County or the Nevada Lands
Conservancy and the Navy are also adjacent to the Projects Area (Figure 3-1,
Land Use Authorizations, Airspace, and Access). The BLM-administered lands
are managed for multiple-use, with the exception of the area designated for no
surface occupancy for the protection of sensitive resources. The Pony Express
National Historic Trail crosses the Vulcan Project Area in the southern portion
where a transmission line is proposed. A search of the LR2000 database shows
that other land uses in the area include oil and gas leases; geothermal leases;
minerals/materials leases; ROWs for roads, highways, telephone lines, and
power lines; and other unspecified federal ROWs. A list of the current land use
authorizations in the Projects Area is included in Appendix F, Land Use
Authorizations in the Salt Wells Energy Project Area. BLM-designated off-
highway vehicle (OHV) race routes traverse the Projects Area. Recreational
uses are discussed in detail in Section 3.19, Recreation. No additional land use
authorizations, issues, or constraints were identified.

The BLM and Navy RMP for Certain Federal Lands in Churchill County, Nevada
(September 2001), outlines how resources on the Navy lands in the project
vicinity are to be managed by the DOD. The Navy has lands that overlap the
Ormat Project Area adjacent to NAS Fallon in Sections 19 and 30 of TI8N
R30E. Development of structures in excess of 50 feet above ground level on
these lands is prohibited.

Reclamation-managed lands in the area are all part of the Newlands Project, one
of the first projects built by Reclamation. The Newlands Project is operated by
the TCID through a contract with Reclamation. The Lahontan Basin Area Office
of Reclamation administers the operation of the Newlands Project in
consultation with TCID, Pyramid Lake Paiute Tribe, the USFWS, the Fallon
Paiute-Shoshone Tribe, and the Federal Water Master. As stated previously, the
Reclamation use authorizations are at 43 CFR 429. The Memorandum of
Understanding for the Salt Wells Energy Projects between BLM and
Reclamation is included in Appendix C, Interagency Agreement Between the
Bureau of Reclamation and the Bureau of Land Management. Carson Lake and
Pasture is a 30,000-acre wetland within Reclamation’s Newlands Project. The
wetland is a component of the Western Hemisphere Shorebird Reserve
Network and is one of the most important wetlands in northern Nevada. The
Carson Lake and Pasture area immediately west of the Ormat and Vulcan
Project Areas was approved for conveyance to the State of Nevada in the
Settlement Act, Pub. L. 101-618, for use as a wildlife management area.
However, the property has not been transferred to the state, and the area
remains under Reclamation jurisdiction and managed according to Reclamation
procedures.
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The conservation easements shown in Figure 3-1 have two deeds. First, the
easements were purchased by the County, or the Nevada Land Conservancy in
the case of the Corkill property, then the County or Nevada Land Conservancy
entered into a restrictive use easement with the Navy. The purpose of the
conservation easements held by Churchill County and the Navy are as follows:

“to preserve, protect, and monitor in perpetuity the
Conservation Values (to include agricultural use and benefit of
agriculture) of the Property (‘Conservation Purpose’), and to
prohibit additional residential and any commercial development
(except for commercial agriculture activities) and industrial
development and/or use of the Property that would otherwise
be incompatible with the mission of NAS Fallon, or might
interfere, whether directly or indirectly, with current or future
military training, testing or operations on or adjacent to NAS
Fallon...”

The prohibited uses in the deed state that “Any activity or use of the Property
inconsistent with the Conservation Purpose of this Conservation Easement is
prohibited.” Specific prohibitions that may be relevant to the proposed
transmission line include the following:

e No structure, building, antenna tower or other obstruction would
exceed 80 feet above ground level;

* No lighting would be permitted that may be dangerous, distracting
or misleading to aircraft operating at NAS Fallon; and

¢ No operations of any type would be permitted that produce glare
or other visual hazards, or encourage concentrations of birds that
may be dangerous to aircraft operating from NAS Fallon. (Dirickson
2010)

The USFWS administers dispersed parcels within the Salt Wells Energy Projects
Area in Sections 33 through 36 of Township 18N, Range 29E (Figure 3-I).
According to Mr. Carl Lunderstand of the USFWS, these parcels are not part of
the main Stillwater Wildlife Refuge and are not necessarily managed under the
Final EIS for the Stillwater National Wildlife Refuge Complex Comprehensive
Conservation Plan prepared May 2002 (Lunderstand 2010). The individual
parcels are subject to the same constraints as the wildlife refuge but they are
not managed the same because these parcels are purchased to meet the
objectives of the USFWS Water Rights Acquisition Program. The lands and
associated water rights are purchased, and then the water rights are diverted to
the main Stillwater Wildlife Refuge. These lands are managed by the USFWS
until they are sold to other parties.
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Airspace

NAS Fallon is the Navy’s primary air-to-air and air-to-ground training facility.
The Proposed Action would occur near and adjacent to the NAS Fallon main
station, which contains a 14,000-foot runway in a northwest-southeast
configuration (see Figure 3-1). Land uses off the ends of the runway are
primarily agriculture and open space to ensure compatibility with flight take-off
and landing operations.

Through the Air Installations Compatibility Use Zones Program, the Navy has
modeled noise contours and Accident Potential Zones (APZs) at its air facilities.
Noise contours and APZs give land use planners a tool to promote
development compatible with airfield operations. There are three APZ
classifications:

I) Clear Zones, which have the greatest accident potential and are areas
where no structures except navigational aids and airfield lighting are
allowed;

2) APZI, which is the area beyond the clear zone that still possesses a
measurable potential for accidents relative to the clear zone. Ultilities
are generally compatible in APZI areas except for major transmission
lines; and

3) APZ2, which has a measurable but lower potential for aircraft accidents
relative to Clear Zones and APZI. Utilities and transmission lines may
be compatible uses in APZ2 (US Navy 2008).

Noise contours and APZs for NAS Fallon are shown on Figure 3-1.

Churchill County Code 16.08.240 contains provisions for land uses in the NAS
Fallon notification area, which includes lands around the NAS Fallon main
station. Section 16.08.240(]) requires notification for actions on County lands of
any proposal for a structure greater than 200 feet in height between one and
nine miles from the NAS Fallon boundary. The planning department must also
notify the NAS Fallon Commanding Office of any special use permit or variance
involving any structure greater than 95 feet in height within one mile of the
boundary of NAS Fallon (Churchill County 2010a).

Height restrictions on NAS Fallon withdrawn lands and on conservation
easement lands were described previously under land use.

Access

The Salt Wells Energy Projects Area can be accessed via Highway 50 and
Highway 95, utilizing Allen Road, Pasture Road, Corkill Lane, Shaffer Lane, or
Macari Lane to access various portions of the Projects Area. The Lincoln
Highway or the old Highway 50 is considered a historical roadway, and
segments of the roadway are subject to certain use regulations, including the
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maintenance and restoration of the roadway if it is damaged during construction
and operation of any development project. Two sections of the highway exist in
the Projects Area, connecting Highway 50 to Berney Road. The southern
section has been structurally altered and does not require restoration and
maintenance if used. Local arterials in the Projects Area include Berney Road,
Macari Lane, and Shaffer Lane. Roads proposed for use for the Salt Wells Energy
Projects could be listed as designated routes of travel when the travel
management plan for Churchill County is completed.

SPPC Project Area

Land Use

The SPPC Project Area covers approximately I,194 acres. The primary land use
adjacent to the proposed and alternative transmission line routes is agriculture,
including the Newlands Project canals and roads. The proposed and alternative
corridors would also be adjacent to Carson Lake and Pasture, NAS Fallon, and
several conservation easements. Deed restrictions for the conservation
easements limit the use of these lands for agricultural purposes and include a
height restriction of 80 feet for any new construction on these parcels. As
discussed previously, the proposed routes and some of the Alternative cross
parcels managed by the USFWS. The parcel in Section 35 is part of the current
land sale being conducted by the USFWS. The USFWS issued SPPC a special use
permit to conduct studies on these lands. The ENEL Geothermal Power Plant
overlaps with the SPPC Project Area where the proposed transmission line
corridor connects to the Pony Express Switching Station (Figure 2-1). The SPPC
Project Area includes lands zoned A-5, A-10, Industrial, RR-20 and R-I
(Churchill County 2005). The proposed ROW distances for the Proposed
Action and Alternative are outlined in Table 3-4, ROW Distance on Private
Land and Federally Administered Land, and have been broken out by the length
of ROW on private and federally administered land.

Table 3-4
ROW Distance on Private Land and Federally Administered Land

Length of ROW on

Total Length of Length of ROW on Federally

Route (I:?:Zt) Pr(lr:tFeeI;:)nd Administered Land
(In Feet)
Proposed Action 114,576 69,168 45,408
Alternative | 118,272 57,552 60,720
Alternative 2 14,576 69,168 45,408
Airspace

The proposed and alternate transmission line corridors run approximately three
miles west and 0.25 mile south of the NAS Fallon boundary at their closest
points. The routes south of NAS Fallon are in the NAS Fallon notification area
in which the county must notify NAS Fallon of structures greater than 95 feet.
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Portions of the proposed route in Sections 35 and 36 of TI8N R29E and in
Section 31of TI8N R30E are within APZ2.

Crop dusting is conducted in the agricultural areas adjacent to the Proposed
Action and alternative transmission line routes. The aerial spraying company
that conducts the majority of crop dusting in the SPPC Project Area was
contacted during preparation of this EIS. According to the owner of the
company, transmission lines are not an issue for pilots conducting crop dusting
because the pilots are used to maneuvering around them. In addition, if the
transmission lines are higher than 20 feet, the pilots can fly under them (Frey
2010).

Access

The SPPC Project Area would be accessed via Highway 50 and Highway 95,
utilizing Allen Road, Pasture Road, Corkill Lane, Shaffer Lane, or Macari Lane to
access various portions of the Project Area. As discussed in Section 2.2, SPPC
would utilize existing roads whenever feasible. Addition access would be via
temporary access roads, spur roads, and centerline roads constructed for use
during construction of the transmission line.

Ormat Project Area

Land Use

The Ormat Project Area is approximately five miles southeast of Fallon, Nevada.
The project encompasses approximately 6,948 acres of land. Lands within and
adjacent to the Project Area are private, or are administered by Reclamation,
BLM, or DOD (NAS Fallon). The private land in the project vicinity is zoned by
Churchill County for agricultural uses. Lands within the Project Area
administered by Reclamation were leased for geothermal development to
Ormat in 2006. The effects of leasing were analyzed in an EA prepared by the
BLM (BLM 2008). The private lands in the Ormat Project Area are zoned RR-20
by Churchill County (Churchill County 2005).

The Pony Express National Historic Trail is within the vicinity of the Project
Area but does not cross it. The Grimes Point Archaeological Site and the Fallon
Indian Reservation are also in the vicinity of the Project Area. The Stillwater
National Wildlife Refuge is adjacent to and north of the Project Area. The BLM
has designated the eastern portion of the Project Area as a no surface
occupancy area to protect cultural and natural resources. One well pad is
approved in this area.

Airspace

The Ormat Project Area lies adjacent to the eastern boundary of the NAS
Fallon main station. As described previously, the Navy lands overlap the Ormat
Project Area adjacent to NAS Fallon in Sections 19 and 30 of TISN R30E.
Development of structures in excess of 50 feet on these lands is prohibited.
Portions of the Project Area adjacent to the southeast boundary of the NAS
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Fallon main station lie within APZ| and APZ2. These lands are within Sections
30 and 31 of TISN R30E.

Access

The Ormat Project Area is accessed via Highway 50 (Figures 2-7 and 3-1).
Various unimproved graded roads also provide access within the proposed
Project Area. Temporary access and pipeline roads would be constructed as
outlined in Section 2.

Vulcan Project Area

3.3 AIRQUALITY

Land Use

The Vulcan Project Area is located approximately ten miles southeast of Fallon,
Nevada. The project encompasses an area of approximately 15,622 acres. Lands
within and adjacent to the Project Area are private or are administered by
Reclamation or BLM. The private land in the project vicinity is zoned by
Churchill County for agricultural uses. The Grimes Point Archaeological Site
and the Fallon Indian Reservation are also in the vicinity of the Project Area.
The Pony Express National Historic Trail crosses the Project Area and the
transmission line corridor proposed under Alternative | (Figure 2-8). The ENEL
Geothermal Power Plant, which includes wells, a power plant, and a mineral
material site are within and adjacent to the Vulcan Project Area. The Vulcan
Project Area also overlaps with navy and SPPC ROWs. The private lands in the
Vulcan Project Area are zoned RR-20 by Churchill County (Churchill County
2005).

Airspace
The Vulcan Project Area lies over two miles southeast of the southeast corner
of NAS Fallon. These lands are not within an APZ.

Access

The Vulcan Project Area is accessed via Highway 50 (Figure 2-8 and 3-1).
Various unimproved graded roads also provide access within the proposed
Project Area. Temporary access roads and pipeline roads would be constructed
as outlined in Section 2.

Ambient air quality is affected by the type and amount of air pollutants emitted
into the atmosphere, prevailing meteorological conditions, and the conversion
of air pollutants and other compounds by a complex series of chemical and
photochemical reactions in the atmosphere.

Regional Overview

The Salt Wells Energy Projects Area is dominated by recurring high and low
pressure systems. Winters are moderately cold, with recordable amounts of
snowfall. Summers are moderate, with occasional high temperatures of 90 to
I00°F. The average annual maximum temperature for the Projects Area is
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67.6°F. The average annual minimum temperature is 34.9°F. The warmest
month is July, with an average maximum temperature above 90°F and average
minimum of 54°F. The coldest month is January, when the average maximum
temperature is close to 44°F and the average minimum temperature is |8°F.
Average annual rainfall is nearly 5 inches, and average annual snowfall is 5.7
inches (Western Regional Climate Center 2010a).

Winds generally come from the south from November through March, as
measured at NAS Fallon. Winds are predominantly from the north or west in
the other months (Western Regional Climate Center 2010b). The average
annual wind speed is 6.9 miles per hour, with the highest average wind speed
occurring in April and the lowest occurring in November (Western Regional
Climate Center 2010c).

Air Quality

Ambient Air Quality Standards

The Clean Air Act (CAA) established the principal framework for national,
state, and local efforts to protect air quality in the United States (42 USC §§
7401-7642). Under the CAA the US Environmental Protection Agency (EPA)
has set time-averaged standards known as National Ambient Air Quality
Standards (NAAQYS) for six air pollutants considered to be key indicators of air
quality: carbon monoxide (CO), nitrogen dioxide (NO,), ozone (O3), sulfur
dioxide (SO,), lead (Pb), and two categories of particulate matter (particulate
matter with an aerodynamic diameter of 10 microns or less [PMjo] and
particulate matter with an aerodynamic diameter of 2.5 microns or less [PM3s]).
The standards are two-tiered and may include primary and secondary standards.
Primary standards set limits to protect public health, including the health of
sensitive populations, such as asthmatics, children, and the elderly. Secondary
standards set limits to protect public welfare, including protection against
decreased visibility and damage to animals, crops, vegetation, and buildings.
Averaging periods vary by pollutant, based on potential health and welfare
effects of each pollutant. States may set their own ambient air quality standards,
but these standards must be at least as stringent as the national standards. The
State of Nevada has adopted most of the national ambient air quality standards
to regulate air pollution in the state. The state has adopted a more stringent
CO standard for areas above 5,000 feet amsl, a more stringent SO, standard,
and a standard for hydrogen sulfide, for which there is no national standard
(Nevada Administrative Code 445B.22097).

Regional Air Quality Conditions

Based on measured ambient criteria for air pollutant concentrations, the EPA
classifies areas of the US according to whether they meet the NAAQS. Areas
that violate air quality standards are designated as nonattainment areas for the
relevant criteria air pollutants. Areas that comply with air quality standards are
designated as attainment areas for the relevant criteria air pollutants. Areas that

314

Draft Environmental Impact Statement January 201 |
Salt Wells Energy Projects



3. Affected Environment

have been redesignated from nonattainment to attainment are considered
maintenance areas. Areas of uncertain status are generally designated as
unclassifiable but are treated as attainment areas for regulatory purposes.
Churchill County is designated unclassifiable or in attainment for all NAAQS.

Regulatory Considerations

Section 176(c) of the CAA requires federal agencies to ensure that their
Proposed Actions are consistent with the CAA. The EPA has promulgated rules
establishing conformity analysis procedures for transportation-related actions
and for other general federal agency actions. The EPA general conformity rule
requires preparation of a formal conformity determination document for federal
agency actions undertaken, approved, or funded in federal nonattainment or
maintenance areas where the total net change in direct and indirect emissions of
nonattainment pollutants or their precursors exceed specified thresholds.
Because the Projects Area is not in a designated nonattainment area, CAA
conformity guidelines do not apply.

Greenhouse Gases and Climate Change

Greenhouse gases are gases that allow short-wave solar radiation to enter the
Earth’s atmosphere, but absorb long-wave infrared radiation re-emitted from
the Earth’s surface. Over time the amount of energy sent from the sun to the
Earth’s surface should be approximately the same as the amount of energy
radiated back into space, leaving the temperature of the Earth’s surface roughly
constant. Most studies, however, indicate that the Earth’s climate has warmed
over the past century and that human activities producing greenhouse gases are
likely an important contributing factor.

Gases exhibiting greenhouse properties come from both natural and human
sources. Water vapor, carbon dioxide (CO,), methane (CHy), and nitrous oxide
(N2O) are examples of greenhouse gases that have both natural and manmade
sources, while other greenhouse gases, such as chlorofluorocarbons, are
exclusively manmade. In the US, greenhouse gas emissions come mostly from
energy use. Such emissions result from combustion of fossil fuels used for
electricity generation, transportation, industry, heating, and other needs.
Energy-related CO, emissions represent 82 percent of total manmade
greenhouse gas emissions in the US (US Energy Information Administration
2009).

The Final Mandatory Reporting of Greenhouse Gases Rule issued by the EPA on
September 22, 2009, requires suppliers of fossil fuels or industrial greenhouse
gases, manufacturers of vehicles and engines, and facilities that emit 25,000
metric tons or more per year of greenhouse gas emissions to submit annual
reports to the EPA. In 2007, the Nevada Legislature passed a requirement that
electrical generating power plants in the state with a maximum design output of
5 megawatts or greater must report their greenhouse gas emissions; however,
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3.4

units that use renewable energy sources are specifically exempted from the
reporting requirement (NDEP, Bureau of Air Quality Planning 2010).

SPPC Project Area
Climate and air quality conditions along the SPPC Project Area would be the
same as described in the regional overview. The transmission line would cross
private and federal lands.

Ormat Project Area
Climate and air quality conditions at the Ormat Project Area would be the same
as described in the regional overview. The Project Area is primarily on federal
lands, though the proposed injection site and a small portion of the pipeline
corridors from the injection site are on private lands owned by Ormat.

Vulcan Project Area
Climate and air quality conditions at the Vulcan Project Area would be the same
as described in the regional overview. The Project Area is on federal lands.

MINERALS/GEOLOGY

This section presents an overview of the regional and local geology and mineral
resources that occur within the Salt Wells Energy Projects Area. The purpose
of this analysis is to identify any locatable, leasable, and saleable mineral deposits
that may be impacted by the Project. The Salt Wells Energy Projects Area is
located in the western portion of the Basin and Range physiographic province,
southwest of NAS Fallon, including the northwestern portion of the Salt Wells
Basin, Churchill County, Nevada. The Projects are located on the Fallon, Carson
Lake, and Grimes Point US Geological Survey (USGS) 7.5-minute quadrangle
topographic maps.

Regional Overview

The Salt Wells Energy Projects Area is located within the Lahontan Valley,
Carson Desert, and northwestern portion of the Salt Wells Basin in west-
central Nevada, in the western part of the Basin and Range physiographic
province (Fenneman 1931). The Basin and Range physiographic province is
characterized by north-south trending mountain ranges separated by alluvium-
filled, nearly flat to gently sloping valleys. Mountain ranges surrounding the Salt
Wells Energy Projects Area consist of Tertiary volcanic rocks, including basalt,
rhyolite, silicic tuffs, and other related rocks. Also present in the mountain
ranges are Tertiary and Mesozoic intrusive rocks, such as granite and dioritic
rocks (Figure 3-2, Geologic Resources and Authorized Leases). These rocks
may also include Tertiary silicic, intermediate, and mafic porphyritic or aphanitic
intrusive rocks. Valleys contain Quaternary alluvial deposits that may include
parent materials of Tertiary age (Stewart 1980).

The Basin and Range Province formed through regional, crustal extension of the
western part of the North American continental plate, with fault blocks sliding
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downward, forming basins separated by mountain ranges (Eaton 1982). The
eastern side of the Projects Area is bounded by the Lahontan, Cocoon, and
Bunejug Mountain Ranges. The Dead Camel Mountains and Virginia Range lie
southwest and west of the Projects Area, respectively. The Hot Springs
Mountains are located north and east of the proposed Projects Area.

The Lahontan Valley is a portion of Pleistocene Lake Lahontan, which existed in
northwestern Nevada between 20,000 and 9,000 years before present (BP). At
its peak approximately 12,700 years BP, Lake Lahontan had a surface area of
over 8,500 square miles, with its largest component centered at the location of
the Lahontan Valley and Carson Sink. The Carson Lake Wetland area,
immediately west of the Vulcan Project Area, encompasses a portion of the
Lahontan Valley wetland at the terminus of the Carson River. This wetland is
one of the remaining natural features of Lake Lahontan.

The Carson River originates in the Sierra Nevada Mountains of California and
flows northeast into Nevada, emptying into the enclosed Carson Sink, just west
of the proposed Projects Area. The Carson River is impounded by the Lahontan
Dam, approximately 30 miles west of Carson Lake. Downstream from the dam
the river flows east past Fallon, then northeast into the Carson Sink. Elevation in
the Projects Area ranges from 3,900 feet amsl at the floor of Salt Wells Basin to
over 4,600 feet amsl at the top of Sehoo Mountain.

SPPC Project Area

The SPPC Project Area would be located primarily on Quaternary alluvial and
playa deposits, which are common geological units within the Carson Desert
and Lahontan Valley. At the western edge of the southeastern portion of the
corridor, a Tertiary upper volcanic deposit with geological units (1) Alluvial and
Playa Deposits (Qya and Qs); and (2) Upper Volcanic Rocks (Tyb) mapped by
Stewart and Carlson (1977). The Qya and Qs are part of the Carson Desert on
the west side of the Project Area and the Salt Wells Basin on the southeast side
of the Project Area (Stewart and Carlson 1977). These deposits consist of deep
deposits of silt, sand, gravel, and cobbles. These deposits are Holocene to
Recent in age (10,000 years old to present) and consist of Tertiary age parent
material from the surrounding volcanic mountain ranges.

Tyb, located on the west side of the southeastern portion of the SPPC Project
Area, consist of a northwest/southeast trending outcrop of basalt, andesite,
rhyolite, silicic tuff, and related rocks (Stewart and Carlson 1977). These rocks
form the Bunejug and Cocoon Mountain ranges.

Mineral Resources

Active mining claims and mineral-materials areas within the SPCC transmission
line corridor are documented by the GeoCommunicator online mapping system
maintained by BLM and USFS. Circulation of heated, mineral-laden groundwater
(hydrothermal fluids) through fractured rock has resulted in precipitation and
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concentration of minerals, including gold, silver, copper, zinc, mercury, in the
region. Most of the survey area is underlain by basin fill deposits with and no
identified metallic ore deposits (BLM and USFS 2010).

Locatable Mineral Resources

Two active claims are located in the Project Area (BLM and USFS 2010). The
locations of these claims are listed in Table 3-5, Locatable Mineral Resources in
the SPPC Project Area.

Table 3-5
Locatable Mineral Resources in the SPPC Project Area
Claim No. Section Township Range Commodity Claim Type
NMC80228 16 (north '2) 16 North 31 East None Listed Placer
NMC987959 31 and 32 18 North 30 East None Listed Lode

(Neva-Rite 13)

Leasable Mineral Resources

There is one active lease for oil and gas (NVN-82134) in the Project Area. No
active coal leases are located within the Project Area. Active geothermal leases
exist for Ormat, and Vulcan in those areas where the SPPC Project Area
intersects with the Project Areas of those two companies. There is also an
active geothermal lease for ENEL intersected by the SPPC Project Area.

Salable Mineral Resources
No existing mineral-material contracts for salable mineral resources are
recorded within the SPPC Project Area (BLM and USFS 2010).

Ormat Project Area

The Ormat Project Area consists primarily of deep deposits of silt, sand, gravel,
and cobbles (Qya and Qs), which is common across the Carson Desert and
Lahontan Valley. These deposits are Holocene to Recent in age (10,000 years
old to present) and generally consist of Tertiary age alluvium from the
surrounding volcanic mountain ranges. The east side of the Ormat Project Area
consists of an east/west trending outcrop of basalt, andesite, rhyolite, silicic tuff,
and related rocks (Tyb) (Stewart and Carlson 1977). These rocks are part of
Grimes Point and Sehoo Mountain.

Mineral Resources

Active mining claims and mineral-materials areas within the Ormat Project Area
are also documented online at the GeoCommunicator online mapping system.
Most of the Ormat Project Area is underlain by basin fill deposits with no
identified metallic ore deposits (BLM and USFS 2010).

Locatable Mineral Resources
Table 3-6, Locatable Mineral Resources in the Ormat Project Area, lists one
active mining claim in the Ormat Project Area (BLM and USFS 2010).
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Table 3-6
Locatable Mineral Resources in the Ormat Project Area
Claim No. Section Township Range Commodity Claim Type
NMC987959 31 and 32 18 North 30 East None Listed Lode

(Neva-Rite 13)

Leasable Mineral Resources

No active leases for oil, gas, or coal are recorded within the Project Area.
Ormat has three active geothermal leases NVN-097104, NVN-079105, and
NVN-079106 within the Geothermal Unit NVN-85819X that cover the Project
Area and which serves as the basis for Ormat’s Proposed Action in this EIS
(BLM and USFS 2010).

Salable Mineral Resources
No current mineral-material contracts for salable mineral resources are
recorded within the Project Area (BLM and USFS 2010).

Vulcan Project Area

The majority of the Vulcan Project Area consists of deep deposits of silt, sand,
gravel, and cobbles. The deep deposits mentioned previously are part of Carson
Lake on the west side of the Project Area and the Salt Wells Basin to the
northeast of the Project Area, and as described earlier, are Holocene to Recent
in age (10,000 years old to present) and generally consist of Tertiary-age parent
material from the surrounding volcanic mountain ranges. The central portion of
the Vulcan Project Area, consisting of basalt, andesite, rhyolite, silicic tuff, and
related rocks, form the Bunejug and Cocoon Mountain ranges. These mountain
ranges separate the northern portion of the Vulcan Project Area from the
southern portion of the Project Area.

The Vulcan Project Area consists of Qya and Qs, separated in the central
portion of the Project Area by Tyb. The Qya and Qs are part of Carson Lake
on the west side of the Project Area and the Salt Wells Basin to the northeast
of the Project Area (Stewart and Carlson 1977). These deep deposits consist of
silt, sand, gravel, and cobbles. The Qya and Qs deposits are Holocene to Recent
in age (10,000 years old to present) and generally consist of Tertiary-age parent
material from the surrounding volcanic mountain ranges.

The central portion of the Vulcan Project Area consists of Tyb. These rocks are
part of a northwest/southeast trending outcrop of basalt, andesite, rhyolite,
silicic tuff, and related rocks (Stewart and Carlson 1977) which form the
Bunejug and Cocoon Mountain ranges. These mountain ranges separate the
northern portion of the Vulcan Project Area from the southern portion of the
Project Area.
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Mineral Resources

Active mining claims and mineral-materials areas within the Vulcan Project Area
are documented by the GeoCommunicator online mapping system. Most of the
Survey Area is underlain by basin fill deposits with no identified metallic ore
deposits (BLM and USFS 2010).

Locatable Mineral Resources
Active claims in the Project Area are shown in Table 3-7, Locatable Mineral
Resources in the Vulcan Project Area (BLM and USFS 2010).

Table 3-7
Locatable Mineral Resources in the Vulcan Project Area
Claim No.
(Claim Section Township Range Commodity Claim Type
Name)
NMCI1016569 3 (NW QTR) 17 North 29 East None Listed Placer
(ION 7109)
NMCI1016568 3 (NW QTR) 17 North 29 East None Listed Placer
(ION 7108)
NMCI1012455 2 (SE QTR) 17 North 30 East None Listed Placer
(ION 6115)
NMCI1012447 Il (NE QTR) 7 North 30 East None Listed Placer
(ION 5115)
NMC1012446 Il (NE QTR) I7 North 30 East None Listed Placer
(ION 5114)
NMCI1012454 2 (SE QTR) 17 North 30 East None Listed Placer
(ION 6114)
NMCI1012441 Il (SE QTR) 17 North 30 East None Listed Placer
(ION 4115)
NMC1012440 Il (SEQTR) I7 North 30 East None Listed Placer
(ION 4114)
Leasable Mineral Resources
No active leases for oil, gas, or coal are recorded within the Project Area.
Vulcan has active geothermal leases covering much of the Project Area (BLM
and USFS 2010). The leases within the Project Area include the following: NVN-
079666; NVN-079310; NVN-079665; NVN-079667, NVN-079668; NVN-
079663, NVN-079662; and NVN-079664.
Salable Mineral Resources
No mineral-material contracts for salable mineral resources are recorded within
the Project Area (BLM and USFS 2010).
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3.5 SoILS

This section includes a discussion of soil and other surface materials present in
the Salt Wells Energy Projects Area (Figure I|-1), including a discussion of the
susceptibility of soil to erosion, and the quantity of growth medium available for
reclamation.

Regional Overview

The Soil Survey of Churchill County Area published by the Natural Resources
Conservation Service (NRCS) (NRCS 2001) provides an introduction to the soil
parent materials in the Salt Wells Energy Projects Area, and these parent
materials are summarized for each project area. The soils of the Salt Wells
Energy Projects Area, similar to much of Churchill County, have formed in areas
that were once ancient Lake Lahontan. Lake terraces are common, particularly
in the area directly south of the city of Fallon. Stream terraces and floodplains
have since formed in the originally lacustrine landscape, and more recent
alluvium frequently overlies these erosional surfaces. Mountains and hills in the
Salt Wells Energy Projects Area, such as the Bunejug Mountains, generally have
thin residual soil overlying shallow rock.

SPPC Project Area

Soil types in the SPPC Project Area are described in the NRCS online database
(NRCS 2010). Soil patterns across the landscape are different in the southern,
central, and northern portions of the Project Area.

Sail in the southern portion of the Project Area is primarily saline-sodic sandy
loam on the footslopes to the northeast of the Bunejug Mountains in NRCS map
unit 7017. The southern portion of the proposed transmission line also crosses
areas with shallow bedrock beneath gravelly surface materials higher up the
slopes of the Bunejug Mountains (NRCS map units 7099 and 7201). Near the
northern tip of the Bunejug Mountains, the proposed route crosses areas of
dune sand (NRCS map unit 7026) and seasonally water-inundated playas (NRCS
map unit 192).

The central portion of the SPPC Project Area runs from the Newlands Project
canal west to Highway 95 and Allen Road. Soil formed in lacustrine parent
materials is present near the Newlands Project canal (NRCS map units 119, 120
and 121), with sandy mixed alluvium to the west (NRCS map unit 186).
Approximately 2 miles west of the Newlands Project canal, the floodplain
alluvium becomes fine-grained with surface texture ranging from clay to clay
loam (NRCS map units 129, 215, and 216). This clayey floodplain material
extends westward approximately 3.5 miles before loamy stream terraces
(NRCS map units 132 and 133) are interspersed among the clayey floodplain.
The area with interspersed loamy stream terraces extends to Highway 95, and
then northward paralleling Highway 95.

The northern portion of the Project Area parallels the Shurz Highway south of
the city of Fallon. Loamy stream terraces formed in mixed alluvium (NRCS map
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units 132, 133, 140, and 149), with smaller areas of sandy stream terraces
(NRCS map unit 154) occur in this portion of the Project Area, which includes
the proposed transmission line route. Soil map units in this area are similar in
size to map units in the complex floodplain of the central portion of the
corridor toward the Newlands Project canal, but the area along Highway 95 has
more consistency of parent material and surface soil texture. Soil on the east-
west route towards the Newland Project canal is saline or saline-sodic with little
vegetation. Soil in the northern portion of the corridor parallel to the Highway
95 consists of loamy stream terraces formed in mixed alluvium which allows
growth of a wider variety of vegetation than in salt-affected areas.

Soil features relevant to reclamation and erosion are listed in Appendix G,
Soils, Table G-I, Soil Map Units in Proposed Areas of Disturbance — SPPC
Project Area. Features are listed for each of the soil map units encountered
along the proposed transmission line corridor. Surface texture (clay to sand),
salinity or sodicity, and depth to groundwater are listed, along with Whole Soil
Erodibility Factor (Kw) and Wind Erodibility Group (WEG) for each map unit.
All values were obtained from the NRCS database (NRCS 2010). Listed values
for Kw and WEG are general values assigned by NRCS to each soil map unit. As
shown in Table G-I, almost all soil in the transmission corridor is salt-affected
and is described by NRCS as being saline or sodic. Depth to groundwater is 60
inches or less for most of the map units, including two areas with frequent
ponding or groundwater close to the ground surface (NRCS map units 186 and
192). Areas with ponding intersect the proposed transmission line corridor
briefly in the southern and central portions of the Project Area.

The relative potential for water erosion is indicated by the Kw of each soil map
unit. The Kw for each soil map unit encountered along the proposed
transmission line corridor indicates either low or medium relative susceptibility
to erosion. Actual erosion would depend upon weather and soil management
practices.

In contrast to water erosion, multiple areas within the Project Area exhibit
susceptibility to wind erosion. Soil map units with high wind erosion
susceptibility (WEG of ) are listed in Table G-l and shown in Figures 3-3
through 3-5, Soil Wind Erodibility Group, SPPC Northern, Central, and
Southern. These areas contain sandy soil (NRCS map units 102, 154, 186, and
7026) and generally have formed sand dunes with no vegetation due to wind
erosion and lack of fine-grained material or organic matter.

The depth of the surface horizon along the proposed transmission line route
ranges from 3 to 14 inches, with most areas having surface horizon thicknesses
from 5 to 10 inches. Although in many areas this material is not considered
topsoil, the surface horizon represents the available growth medium present in
the Project Area. Most of the surface horizon material in the Project Area is a
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Soil Wind Erodibility Group,
SPPC Northern

Greenwave .
Substation Churchill County, Nevada
Rating, Properties, Index
I 1, Sand, 310 to 134
2, Loamy very fine sand, etc., 134
3, Sandy loam, etc., 86
4, Clay, clay loam, etc., 86
4L, Calcareous loam, etc., 86
5, Noncalcareous loam that has less than
20 percent clay, etc., 56
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have greater than or equal to 20 percent
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8, Soils not susceptible to wind erosion
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Soil Wind Erodibility Group,
SPPC Central

Churchill County, Nevada

Rating, Properties, Index
I |, Sand, 310 to 134

2, Loamy very fine sand, etc., | 34
3, Sandy loam, etc., 86
4, Clay, clay loam, etc., 86

4L, Calcareous loam, etc., 86
5, Noncalcareous loam that has less than
20 percent clay, etc., 56

6, Noncalcareous loam and silt loam that
have greater than or equal to 20 percent
clay, etc., 48
8, Soils not susceptible to wind erosion
due to rock and pararock fragments at
the surface and/or wetness, etc., 0

SPPC Project Area
Proposed 230 kV Transmission
Line Corridor

Alternative | 230 kV Transmission
Line Corridor

Alternative 2 230 kV Transmission
Line Corridor

= = = Alternative Macari Fiber Optic Line

Other Features
No Surface Occupancy

Source:AMEC 2010, BLM, Ormat, SPPC,Vulcan 2010,
USDA 2010, W.M. Keck Earth Sciences and Mining
Research Information Center 2010
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Salt Wells Rd

SPPC Proposed
Pony Express
Switching Station

Bass Flats not shown on full map extent, Bass Flats is
located to the south of Pony Express Switching
Station, see Figure 3-8 for location.

SPPC Proposed or Vulcan Alternative

Bass Flats Switching Station :

Soil Wind Erodibility Group,
SPPC Southern

Churchill County, Nevada

Rating, Properties, Index
I 1,5and, 310 to 134

2, Loamy very fine sand, etc., 134
3, Sandy loam, etc., 86
4, Clay, clay loam, etc., 86

4L, Calcareous loam, etc., 86
5, Noncalcareous loam that has less than
20 percent clay, etc., 56

6, Noncalcareous loam and silt loam that
have greater than or equal to 20 percent
clay, etc., 48

8, Soils not susceptible to wind erosion

due to rock and pararock fragments at

the surface and/or wetness, etc., 0
SPPC Project Area

Proposed 230 kV Transmission

Line Corridor

Other Features
- Proposed Switching Station

Source:AMEC 2010, BLM, Ormat, SPPC,Vulcan 2010,
USDA 2010,W.M. Keck Earth Sciences and Mining
Research Information Center 2010
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poor growth medium for most plants, and supports sparse vegetation.
Approximately six inches, or 655,480 cubic yards, (see Appendix G, Table
G-2, Volume of Growth Medium - SPPC Project Area - Proposed Action) of
surface horizon material could be salvaged and used in reclamation of disturbed
areas.

Alternative |

Alternative | crosses a similar landscape in close proximity to the Proposed
Action and encounters similar soil types. The volume of growth medium for
Alternative | is shown in Appendix G, Table G-3, Volume of Growth
Medium - SPPC Project Area — Alternatives.

Alternative 2

Two and one half miles of the proposed transmission line route are different
between Alternative 2 and the Proposed Action. Alternative 2 crosses a similar
landscape in close proximity to the Proposed Action, and encounters similar soil
types as the Proposed Action. The volume of growth medium for Alternative 2
is shown in Table G-3.

Ormat Project Area

Soil and other surface materials in the Project Area include Badlands and silty,
saline-sodic soil on the toeslopes northeast of the Bunejug Mountains (NRCS
map units 240 and 7220). North of the Badlands areas, surface material of the
proposed north-south production pipeline route consists of two general
categories: |) dune sand formed in lacustrine deposits (NRCS map units 163 and
7026); and 2) saline, clayey soil with shallow groundwater in floodplain alluvium
(NRCS map units 129, 144, 145, and 208). The dune sand areas lie east of the
clayey floodplain areas. The floodplain alluvium extends north and northwest
through the proposed power plant site and along the route of the proposed
injection pipeline.

Clayey, saline soil occurs east of the clayey floodplain areas, east of the
Newlands Project canal. These soil types are similar to other soil in the
floodplain areas, but are formed in lacustrine deposits (NRCS map unit 121).
These lacustrine deposits extend through the loop in the proposed production
pipeline northeast of the proposed power plant.

The proposed pipeline route briefly crosses sandy, very saline soil along the
Newlands Project canal (NRCS map unit | 19) northeast of the proposed power
plant, near the northern end of the proposed injection pipeline.

Soil features relevant to reclamation and erosion are listed in Appendix G,
Table G-4, Soil Map Units in Proposed Areas of Disturbance — Ormat Project
Area. Features are listed for each of the soil map units encountered in areas of
disturbance within the Ormat Survey Area. The Kw and WEG are listed for
each map unit, along with average surface horizon thickness in the map unit. The
listed values for Kw and WEG are general values assigned by NRCS to the
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complete soil map unit. Major map unit components are also described in Table
G-4, including characteristics of surface horizon thickness, texture, salinity or
sodicity, and depth to shallow groundwater or shallow bedrock, if present. All
values were obtained from the NRCS database (NRCS 2010). Nearly all soil
types in the Project Area are salt-affected and described by NRCS as saline or
sodic. Depth to groundwater is 60 inches or less for the majority of the map
units.

The relative potential for water erosion is indicated by the Kw of each soil map
unit (see Table G-4). The Kw values for soil map units in the Project Area
indicate either low or medium relative susceptibility to erosion. Actual erosion
would depend upon climate and soil management practices.

Soil map units with high wind erosion susceptibility (WEG of 1) are listed in
Table G-4 and are shown on Figure 3-6, Soil Wind Erodibility Group, Ormat.
These areas contain sandy soil (NRCS map units 147, 163 and 7026) and
generally include dune land with no vegetation due to wind erosion and lack of
fine-grained material or organic matter.

The depth of the surface horizon in the Ormat Survey Area ranges from 2 to 18
inches, with most areas having surface horizon thicknesses from 5 to 10 inches.
Although in many areas this material is not considered topsoil, the surface
horizon represents the growth medium present. Most of the surface horizon
material in the Ormat Survey Area is a poor growth medium for plants, and
supports sparse vegetation. Saline and/or sodic conditions exist in much of the
area. Approximately six inches, or 258,908 cubic yards, (see Appendix G,
Table G-5, Volume of Growth Medium - Ormat Project Area - Proposed
Action) of surface horizon material could be salvaged and used in reclamation of
disturbed areas. Road surfaces, well pads, pipelines, and a power plant, would
occupy most disturbed areas following construction, and therefore would not
be reclaimed. Staging areas and construction roads would be reclaimed using
surface material stockpiled adjacent to the area of disturbance, or by eliminating
traffic from areas where the surface soil was left in-place during construction.

Alternative |

Alternative | crosses a similar landscape in close proximity to the Proposed
Action and with similar soil types. The volume of growth medium for
Alternative | is shown in Appendix G, Table G-6, Volume of Growth
Medium - Ormat Project Area — Alternatives.

Vulcan Project Area

The soil and other surface materials in the Project Area are within map units
that have at least 50 percent Biddleman and Mazuma components. These soil
types are saline-sodic sandy loams on the footslopes west and north of the
Bunejug Mountains (NRCS map units 7017 and 7023).
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Ormat
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Soil types in most of the proposed disturbance area in the vicinity of Salt Wells
are fine-grained, saline or saline-sodic, and have shallow groundwater or
ponding. Major map units in the area south of Salt Wells are the Tarupah-Parran
association (NRCS map unit 7024) and Playas (NRCS map unit 192).

The remaining Vulcan Survey Area falls into two general soil categories. The
first category consists of sandy material on the northern and southern ends of
the Project Area. These sandy areas contain associations of dune sand with
either sand sheets or finer-grained, saline-sodic components. The sandy areas
include the Isolde-Parran-Appian association (NRCS map unit 7026), which is
present at both the northern and southern ends of the Project Area, and the
Hawsley-Isolde association (NRCS map unit 7022) present at the southeastern
terminus of the area to be disturbed. The second category is the toeslope east
of the Bunejug Mountains, which consists of Badlands and silty saline-sodic sail
(NRCS map units 240 and 7220).

Soil features relevant to reclamation and erosion are listed in Appendix G,
Table G-7, Soil Map Units in Proposed Areas of Disturbance — Vulcan Project
Area. Features are listed for each of the soil map units encountered in the
Project Area. The Kw and WEG are listed for each map unit, along with average
surface horizon thickness in the map unit. The listed values for Kw and WEG
are general values assigned by NRCS to the complete soil map unit. The major
map unit components are also described in Table G-7, including characteristics
of surface horizon thickness, texture, salinity or sodicity, and depth to
groundwater or bedrock, if present. All values were obtained from the NRCS
database (NRCS 2010). Nearly all soil of the Vulcan Survey Area is salt-affected,
and described by NRCS as saline or sodic. Depth to groundwater is 60 inches
or less for the many areas, including frequent ponding in playas. Shallow bedrock
is present in three individual map unit components.

The relative potential for water erosion is indicated by the Kw of each soil map
unit encountered along the proposed disturbance area. Either low or medium
Kw values are present in the Project Area, indicating low or moderate relative
susceptibility to erosion. Actual erosion would depend on climate and soil
management practices.

Soil map units with high wind erosion susceptibility (WEG of 1) are listed in
Table G-7 and are shown on Figure 3-7, Soil Wind Erodibility Group, Vulcan.
These areas contain sandy soil (NRCS map units 7022 and 7026), and generally
include some dune land with no vegetation due to wind erosion and lack of fine-
grained material or organic matter.

The depth of the surface horizon in the Project Area ranges from 0 to 20
inches, with most areas having surface horizon thicknesses from 3 to 8 inches.
Although in many areas this material is not considered topsoil, the surface
horizon represents the growth medium present. Most of the surface horizon
material in the Project Area is a poor growth medium for plants, and supports
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sparse vegetation. Saline and/or sodic conditions exist in much of the area.
Approximately five inches, or 842,799 cubic yards, (see Appendix G, Table
G-8, Volume of Growth Medium - Vulcan Project Area - Proposed Action) of
surface horizon material would be available for salvage and use in reclamation of
disturbed areas. Road surfaces, well pads, pipelines, and a power plant, would
occupy most disturbed areas following construction, and therefore would not
be reclaimed. Staging areas and construction roads would be reclaimed using
surface material stockpiled adjacent to the area of disturbance, or by eliminating
traffic from areas where the surface soil was left in-place during construction.

Alternative |

Alternative | would extend into additional acreage to the south of the Proposed
Action. This additional acreage is highly susceptible to wind erosion (see Figure
3-7). The volume of growth medium for Alternative | is shown in Appendix G,
Table G-9, Volume of Growth Medium - Vulcan Project Area — Alternatives.

3.6 FARM LANDS (PRIME OR UNIQUE)
The following data and information is presented to assist agency compliance
with the Farmlands Protection Policy Act (FPPA). The locations and acreages of
Prime and Unique Farmlands in the Salt Wells Energy Projects Area are
identified based on information in the NRCS online soils database (NRCS 2010).

Regional Overview

No land is classified as Unique Farmland in the Salt Wells Energy Projects Area.
All potential Prime Farmland in the Projects Area requires irrigation, abatement
of salts, or depends upon climatic and wind erosion variables to qualify as Prime
or Unique Farmland. The majority of potential Prime Farmland is located south
of the city of Fallon and north of Carson Lake and Pasture, where the land is
currently supporting agricultural fields (Figure 3-8, Farmlands). The majority of
the potential Prime Farmland in the vicinity of the Projects Area is located on
private land, with the exception of potential Prime Farmland on Reclamation
land immediately north and northwest of Carson Lake and Pasture. Minor areas
of potential Prime Farmland are located immediately northeast of Carson Lake
and Pasture. No potential Prime Farmland is present eastward into the badlands,
playas, rocky areas, and salt flats of the Bunejug Mountains and surrounding
areas (Figure 3-9, Prime Farmlands).

The entire Salt Wells Energy Projects Area is located on non-urban land. Land
use to the south of Fallon and north of Carson Lake and Pasture is generally
agricultural, and the remaining portions of the Projects Area are non-agricultural
rural land, such as salt flats, mountainous areas, or areas of dune sand.

SPPC Project Area
The SPPC Survey Area includes agricultural land directly south of Fallon and
non-agricultural land in the vicinity of the Bunejug Mountains. The quantity of
potential Prime Farmland in the SPPC Survey Area is shown for the Proposed
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Action and Alternatives in Table 3-8, Acres of Potential Prime Farmland —
SPPC Survey Area. Within the potential Prime Farmland in the SPPC Survey
Area, 370.1 acres are proposed for temporary disturbance and 151.8 acres are
proposed for permanent disturbance. The majority of this land would require
reclamation of salts and/or sodium to qualify as Prime Farmland, as indicated in
Table 3-8. Where the proposed transmission line corridor would encounter
potential Prime Farmland, the line would be located generally at the margins of
existing property boundaries; adjacent to roadways or canals.

Table 3-8

Acres of Potential Prime Farmland — SPPC Survey Area

Prime Farmland Prime F?rmland Climate Total Potential
. If Reclaimed of Dependent .
If Irrigated . Prime Farmland
(acres) Salts and/or Prime Farmland (acres)
Sodium (acres) (acres)
Temporary Disturbance Area
Proposed 96.3 263.3 10.5 370.1
Action
Alternative | 68.2 3174 22,6 408.1
Alternative 2 95.3 261.1 10.5 366.9
Permanent Disturbance Area
Proposed 38.3 109.2 4.3 151.8
Action
Alternative | 26.6 134.3 9.8 170.7
Alternative 2 377 108.4 43 150.4

Ormat Project Area

Potential Prime Farmland in the Ormat Survey Area are located mostly in the
northern portion of the Survey Area, as shown in Figure 3-9. One of the
proposed well pads in the southern portion of the Ormat Survey Area would be
located in potential Prime Farmland. As shown in Table 3-9, Acres of Potential
Prime Farmland — Ormat Survey Area, there are 198.6 acres of potential Prime
Farmland in the Ormat Survey Area, 193 acres of which would require
abatement of salts and/or sodium to qualify as Prime Farmland. None of the
potential Prime Farmland in the Ormat Survey Area is currently supporting
agriculture.

Vulcan Project Area

No Prime or Unique Farmlands are located in the Vulcan Project Area.
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Table 3-9

Acres of Potential Prime Farmland — Ormat Proposed Action

Prime Farmland

Prime Farmland If If Reclaimed of De eﬁ::;::latt;rime T?tal Potential
Irrigated (acres) Salts and/or Fafmlan d (acres) Prime Farmland
Sodium (acres) (acres)

Temporary Disturbance Area

193.0 0.0 198.6

Source: AMEC 2010

3.7

WATER QUALITY AND QUANTITY

This section describes water resources in the Salt Wells Energy Projects Area.
Information for this section was obtained from available documents and data;
however, proprietary subsurface geologic and hydrogeologic information from
Ormat and Vulcan for their leases was not available for review.

Regional Overview

The Salt Wells Energy Projects Area is located in the Basin and Range
physiographic province of west-central Nevada which is characterized by small
north- and northeast-trending mountain ranges separating alluvium-filled valleys
that contain terminal lakes or playas (BLM 2005). The proposed geothermal
developments lie southeast of Fallon, Nevada, in the western portion of the
Basin and Range where topography is characterized by endorheic, or internally
drained, closed basins. The Salt Wells Basin is located on the southeast margin
of the Carson Desert, a large terminal lake basin that contains the Carson Sink
(Figure 3-10, Springs, Seeps, and Surface Water Features). The Bunejug and
Lahontan mountain ranges rise to elevations above 4,500 feet near the Salt
Wells Energy Projects Area. Harrill et al. (1988) delineated two scales of
hydrologic systems located in the Projects Area: Carson River (major
hydrologic flow system) and Lahontan Valley (hydrographic area).

Surface Water
Major surface water features in or near the Salt Wells Energy Projects Area

(Figure 3-10) include:
e Carson River;
e Irrigation canals, laterals, and drains;
e Carson Lake and surrounding wetland complex;
e  Other perennial and seasonal wetlands;
¢ Hot and warm springs and seeps;
e Non-geothermal springs; and

e Salt Wells playa
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Surface Water Quantity

The Carson River lies northwest of the Salt Wells Energy Projects Area and is a
major source of recharge in the Carson Desert (Lico and Seiler 1993). After
exiting Lahontan Reservoir, the river flows from southwest to northeast toward
the Carson Sink. A portion of the flow is diverted for irrigation downstream of
the reservoir, and the river also supports wetlands within the Lahontan Valley.
The ultimate discharge point for the river is the Carson Sink. Mean annual
discharge of the Carson River below Lahontan Reservoir was 375,000 ac-ft (ac-
ft) based on the period 1967 to 1992 (Seiler and Allander 1993). Of that
volume, approximately 50,000 ac-ft per year discharge to Carson Sink (Maurer
et al. 1996). The Carson River is hydraulically connected to local basin-fill
aquifers.

Irrigation water is delivered to large areas of agricultural land in the Fallon,
Nevada area by a complex array of irrigation works including canals, laterals,
and drains (Figure 3-10). This irrigation system is part of the Newlands Project,
one of the first irrigation projects built by Reclamation in Nevada. The
Newlands Project is operated by the TCID and has approximately 60,000
irrigated acres and two diversions: Truckee Diversion with water diverted at
Derby Dam from the Truckee River into the Truckee Canal and then to the
Lahontan Reservoir; and Carson Diversion with water released from the
Carson River near the Lahontan Reservoir (Reclamation 2010). The Carson
Diversion Dam is located 5 miles below the Lahontan Dam and diverts water
into two main canals (“V” and “T” canals) to irrigate project land areas.

According to Seiler and Allander (1993), the Carson Diversion irrigation system
in the Fallon area consists of 69 miles of canals, 312 miles of laterals, and 345
miles of return drains. Total diversion capacity of this system is 2,000 cubic feet
per second (Reclamation 2010).Maurer et al. (1996) estimated that, between
1975 and 1992, an average of 170,000 ac-ft of water diverted from the Carson
River below Lahontan Reservoir reached farm head gates. Approximately
200,000 ac-ft of annual flow diverted from the river is lost to leakage, as most of
the irrigation canal system is unlined, and evaporation occurs within the
irrigation distribution system (Maurer et al. 1996).

Carson Lake is located west of the Ormat, Vulcan, and SPPC Project Areas. The
lake and surrounding wetland complex are approximately 39 square miles in
area. In the early 19th century, the Carson River discharged to Carson Lake
(Seiler and Allander 1993). Prior to that time, discharge of the river likely
alternated between Carson Sink and Carson Lake in response to channel
alterations caused by flooding. The acreage of Carson Lake was reduced when
irrigation of crops began in the early 1900’s (Maurer et al. 1996; Seiler and
Allander 1993). Maurer et al. (1996) estimated surface water flow to Carson
Lake from the irrigation system at approximately 60,000 ac-ft per year. Water
evaporates from the lake area, and, during periods of low water, there is not a
single contiguous water body within the footprint of the historic lake boundary.
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Within the basin, perennial wetlands are found in topographically low areas
where groundwater discharges to the surface (Huffman and Carpenter 2009a).
Larger seasonal wetland areas adjacent to perennial wetlands may be supported
by precipitation, although the average annual precipitation in the Salt Wells
Basin is less than 5 inches per year (Maurer et al. 2009). Some wetlands appear
to be recharged by near-surface groundwater, while others are associated with
structural controls (i.e., fault systems). Although the amount of water
discharging to or evaporating from these wetlands is unknown, volumes are
expected to be low in relation to the overall water budget for the basin. Refer
to Section 3.8, Floodplains, Wetlands, and Riparian Zones, for more
information about wetlands in the Salt Wells Energy Projects Area.

Salt Wells Basin

The USGS and others have mapped several geothermal springs in the Salt Wells
Energy Projects Area (Seiler and Allander 1993; Coolbaugh et al. 2006). Most of
the springs and seeps are located in or near the Salt Wells Basin along the west
side of Eightmile Flat (Figure 3-10). Temperatures measured at || of the
springs/seeps show that about half are in the range of 21 to 28°C, and the other
half are from 54 to 82°C (Coolbaugh et al. 2006). Flow rates are generally low
(less than | gallon per minute). According to Coolbaugh et al. (2006), springs
and seeps at Salt Wells are ephemeral and are only present during cool and wet
periods in the winter. During the summer, these springs typically disappear
when the water table drops in response to increased evapotranspiration. The
hot springs are indicators of subsurface geothermal activity, and often are
coincident with active hydrothermal conduits such as faults (Kratt et al. 2004;
Coolbaugh et al. 2006). Figure 3-11, Groundwater Flow in Basin Fill Aquifer
shows several faults mapped along the west side of Eightmile Flat in the Salt
Wells Basin.

For the non-thermal springs, recharge is derived from precipitation and runoff in
the watersheds in the adjacent ranges (BLM 2005). Therefore, flow path lengths
for these springs are likely short, and water temperatures are assumed to
reflect non-geothermal conditions. For the hot and warm springs, at least some
of the source water is from deeper groundwater zones that is likely moving up
along fault zones.

Shallow groundwater flow on the east side of the Salt Wells Energy Projects
Area discharges to the playa within the Salt Wells Basin (Figure 3-11). Although
topographic maps indicate several ephemeral channels draining into the
Fourmile and Eightmile Flat areas, surface water discharge occurs only during
intense rain events and snow melt. Shallow groundwater discharges to the playa
or is just below ground surface (bgs), where it evaporates. According to
Coolbaugh et al. (2006), some playas are also fed by geothermal groundwater
associated with upwelling zones.
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Surface Water Quality and Temperature

Lico and Seiler (1993) include geochemical data for surface water samples
collected from the Carson River between 1978 and 1989. Table 3-10,
Summary of Water Quality Data for the Carson River, summarizes data for one
sample collected in March 1988. Low values of temperature, silica (SiO2),
sodium (Na), potassium (K), sulfate (SO4), and chloride (Cl) suggest that
geothermal groundwater is not a major source of surface water flow in the
Carson River.

Table 3-10
Summary of Water Quality Data for the Carson River
TDS pH Cl SO, K Na Mg Ca HCO; SiO;
256 8.9 21 50 43 55 7.1 25 122 21

Note: Concentrations are in milligrams per liter (mg/L) except for pH (standard units) and specific conductance
(SC)(microSiemens per centimeter). TDS = total dissolved solids; Cl = chloride; SO, = sulfate; K = potassium; Na
= sodium; Mg = magnesium; Ca = calcium; HCO; = bicarbonate; SiO, = silica.

Source: Lico and Seiler 1993

Several irrigation ditches and drains are present near Carson Lake. Samples
collected by the USGS (2010) from the Rice Ditch on the north side of Carson
Lake from 1987-1996 show the following general water quality characteristics:
total dissolved solids (TDS) = less than 500 milligrams per liter (mg/L); pH = 7.3
— 8.5; chloride = 20 to 60 mg/L; sulfate = 60 to 160 mg/L; potassium =5 to ||
mg/L; sodium = 50 to 170 mg/L; bicarbonate = 100 to 370 mg/L; and silica = 5
to 30 mg/L. Sources of water in the drains include shallow groundwater
recharge and irrigation return flows. Quality of water in the drains is generally
poor near Carson Lake with TDS concentrations up to 3,000 mg/L (Maurer et
al. 1996). TDS concentrations vary seasonally in relation to irrigation practices.

Coolbaugh et al. (2006) provides water chemistry data and geothermometer
estimates of reservoir temperatures obtained from springs and seeps in the Salt
Wells area (Figure 3-10 and Tables 3-11, Thermal Seep and Spring Water
Quality Data, and 3-12, Attributes and Locations of Springs and Seeps). Water
temperatures range from 21°C to 82°C. Samples collected from four of the hot
springs (54 to 82°C) show elevated concentrations of chloride (1,090 to 1,400
mg/L), sulfate (243 to 286 mg/L), sodium (841 to 1,030 mg/L), potassium (68 to
86 mg/L), and silica (165 to 236 mg/L) (Table 3-11). These temperatures and
concentrations of geothermal springs are higher than those of the Carson River
and shallow basin-fill aquifers (less than 20°C). Water quality data and
geothermometer estimates obtained from springs and seeps are similar to those
of samples collected from nearby geothermal wells (Coolbaugh et al. 2006),
indicating that high-temperature springs in the Salt Wells Energy Projects Area
are likely surface expressions, at least in part, of subsurface conduits that
connect to geothermal reservoirs at depth.
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Table 3-11
Thermal Seep and Spring Water Quality Data
Sample ID SW-I SW-2 SW-3 SW-5
Description seep seep spring Borax Spring
UTM-NAD?27-East 364,134 364,220 364,489 363,738
UTM-NAD27-North 4,357,128 4,357,548 4,353,068 4,355,906
Temperature ("C) 54.2 66.4 54.4 8l1.6
Bicarbonate (mg/L) 222 201 204 178
Boron (mg/L) 9.8 104 13.5 9.0
Fluoride (mg/L) 6.0 53 5.9 5.9
Chloride (mg/L) 1210 1090 1400 1170
Sulfate (mg/L) 249 243 286 243
Calcium (mg/L) 47.3 413 347 33.6
Iron (mg/L) 0.2 0.107 0.204 0.117
Potassium (mg/L) 75 68.7 85.3 78.9
Lithium (mg/L) 1.79 1.8 2.0 1.84
Magnesium (mg/L) 39 23 2.6 1.3
Manganese (mg/L) 0.081 0.157 0.147 0.098
Sodium (mg/L) 914 841 1030 866
Silica (mg/L) 165 236 209 201
Note: See Figure 3-10 for locations of springs/seeps. “C = degrees Celsius; mg/L = milligrams per liter.
Source: Coolbaugh et al. 2006
Table 3-12
Attributes and Locations of Springs and Seeps
Description Date Tem?ocz')ature UTM-East UTM-North
Small 0.3-meter diameter pool in 2/25/05 27.6 364,302.4 4,357,595.1
rass
gReeds on side of mound 2/16/04 66.4 364,220.1 4,357,547.5
Seep near grass 2/19/05 54.2 364,133.9 4,357,127.9
Spring in grass 2/24/05 55.3 364,148.9 4,357,022.0
Spring in grass 2/19/05 57.3 364,102.7 4,356,999.1
Spring in reeds 2/19/05 21.0 364,096.0 4,356,978.7
Massive grey opolized mud 2/12/05 81.6 363,738.2 4,355,905.8
(Borax Hot Springs)
Seep in middle of reeds 2/22/05 27.9 363,804.5 4,355,894.5
Spring in reeds 2/12/05 21.1 364,300.2 4,355,893.3
Spring in grass 2/12/05 26.8 363,788.3 4,355,870.9
Spring in reeds 2/12/05 225 364,270.1 4,355,842.9
Note: See Figure 3-10 for locations of springs/seeps. ‘C = degrees Celsius.
Source: Coolbaugh et al. 2006
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Groundwater

Groundwater Quantity

In the Fallon area, several key aquifers have been identified, including three
unconsolidated basin-fill aquifers: shallow aquifer (up to 50 feet bgs);
intermediate aquifer (from 50 feet to 1000 feet bgs); and deep aquifer (from
1,000 to several thousand feet bgs) (Maurer et al. 1996). The shallow aquifer is
recharged by the Carson River, irrigation canals, and irrigation return flows
(Seiler and Allander 1993). This aquifer discharges to irrigation drains and
additional water is consumed by evapotranspiration. According to Harrill et al.
(1988), some groundwater enters the Lahontan Valley from the west, but the
general direction of regional groundwater flow in valley-fill sediments is to the
northeast. Beneath and surrounding the unconsolidated basin-fill deposits are
bedrock units, including volcanic, igneous, metamorphic, and sedimentary rocks.
A Pleistocene-age basalt aquifer is the sole-source of domestic and industrial
supply for the City of Fallon, the Fallon Naval Air Station, and the Paiute-
Shoshone Tribe. The basalt aquifer, which underlies Fallon and areas to the
north-northeast of the city, is largely surrounded by the sedimentary aquifers
(Maurer and Welch 2001). The bedrock units are recharged by and discharge to
the basin-fill aquifers.

Maurer et al. (1996) estimated recharge to, discharge from, and flows within the
shallow and intermediate basin-fill aquifers and the basalt aquifer. For the
shallow aquifer, discharge slightly exceeds recharge (129,000 vs. 126,000 ac-ft
per year). The annual volume of lateral flow within the shallow aquifer was
estimated to be 2,800 ac-ft. Recharge to the intermediate aquifer exceeds
discharge (33,000 vs. 25,000 ac-ft), and the annual lateral flow estimate is 27,000
ac-ft. Recharge to and discharge from the basalt aquifer is 4,000 ac-ft per year,
and flow within the aquifer is 180 ac-ft per year. Approximately 3,000 ac-ft of
groundwater was pumped from the basalt aquifer in 1992.

Historic Data for Salt Wells Basin

In the Fallon and Salt Wells areas, some shallow groundwater discharges via
evapotranspiration (Harrill et al. 1988). Several areas of phreatophytic
vegetation are present in or near the Salt Wells Energy Projects Area.
Evapotranspiration accounts for much of the shallow groundwater discharge in
the Fallon area (Herrera et al. 2000). Direct evaporation of groundwater occurs
at the Salt Wells Basin playa in the Eightmile and Fourmile Flat areas.

According to Seiler and Allander (1993), the direction of shallow groundwater
flow in the Salt Wells Energy Projects Area is from east in the Bunejug
Mountains to the west toward Carson Lake (Figure 3-11). To the north and east
of the Bunejug Mountains, groundwater flow is likely toward the Salt Wells
playa. The elevation of shallow groundwater in the local basin fill system is
approximately 3900 feet amsl. Depth to groundwater is less than 50 feet bgs in
areas surrounding the Bunejug Mountains (Lopes et al. 2004).
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Geothermal Flow System. The unconsolidated basin-fill aquifers overlie a basalt-
rich volcanic/plutonic zone (Figure 3-12, Conceptual Hydrologic Block Model
Diagram). The geothermal source aquifer is an ash-flow tuff unit which underlies
the basin-fill aquifers. The tuff is underlain by granitic and metamorphic
basement rocks. Both the basalt and the tuff units are targets for geothermal
exploration. The degree of hydraulic connection between the volcanic/plutonic

aquifer and the Fallon sole-source basalt aquifer is unknown. Further
information about the geology within the region of influence (ROI) is provided
in Section 3.4, Minerals/Geology.

Geothermal water rises from depths of greater than 8,000 feet bgs along fault
planes that lie 1,000 to 1,500 feet below the surface where basin-fill deposits
overlie bedrock in the Salt Wells Energy Projects Area (Maurer et al. 1996).
Geothermal exploration wells in the Carson Lake area have been completed
from 8,000 to 10,000 feet bgs (US Navy and BLM 2008). The deep geothermal
systems have strong upward gradients due to groundwater heat absorption and
buoyancy (Lico and Seiler 1993; Maurer et al. 1996). Geothermal water
discharges locally along fault zones as evidenced by geothermal springs and
seeps at the ground surface. For example, high temperature-high TDS
groundwater has been documented at several springs within the Vulcan Project
Area (see Figure 3-10) (Coolbaugh et al. 2006).

According to a 2005 Environmental Assessment within the Salt Wells Basin
(BLM 2005), geothermal injection wells were to be completed in fractured
basalts at approximately 2,000 feet bgs. For the proposed Salt Wells Energy
Projects, geothermal production wells would be constructed to depths of 1,500
to 10,000 feet, and injection wells would be completed to depths of 1,500 to
9,500 feet. Hydraulic testing of the production zone would be used to
determine if the proposed rates of extraction could be sustained for the
projects, and that good hydraulic communication existed over large distances
within the target basalt aquifer.

Groundwater volumes and flow rates within the geothermal aquifer system have
not been estimated for the Salt Wells area. Total flow of geothermal water
upwelling within the Carson Desert basin could be as much as 4,000 ac-ft per
year (Maurer et al. 1996). A flow test was conducted in a well drilled
approximately 2 miles east of the current Vulcan Project Area (Anadarko
Petroleum Corporation 1995b). During this test, a packer was set at 401 feet
bgs and the borehole made between 35 and 62 gpm. Other data suggest that
geothermal boreholes have produced flow rates as high as 100 gpm. Several
thermal gradient borings installed by Anadarko Production Company (1984)
were flowing at the ground surface at rates of up to | gpm.

Hydrogeologic Cross Sections. In addition to the general information presented
previously about groundwater in the Salt Wells Energy Projects Area, specific
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SOURCE: USGS SIR 20045-246

LEGEND: Conceptual Hydrogeologic Block Model Diagram
Figure 3-12
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wells have been identified in the Projects Area from which data have been
obtained. These wells are shown on Figure 3-13, Cross Section and Well
Locations. Well depths range from 24 to 1,400 feet bgs with completions in
unconsolidated deposits (clay, sand, gravel) or bedrock (basalt, volcanics, tuff,
and sandstone). Depth to groundwater is less than 50 feet in shallow wells, and
in the range of about 280 to 550 feet in deeper wells. Figures 3-14,
Hydrogeologic Cross Section A-A’, and 3-15, Hydrogeologic Cross Section B-
B’, are hydrogeologic cross sections through the Salt Wells Energy Projects

Area using information from some of the wells shown on Figure 3-13. The cross
sections represent the hydrostratigraphy discussed previously and indicate that
unconsolidated deposits (basin-fill aquifers) overlie basalt-rich rocks within the
ROI. Due to a lack of lithologic and completion logs for deep wells that are well
distributed geographically, the cross sections do not indicate the contact
between the basalts and the tuff-rich geothermal source aquifer (see Figure
3-12).

Groundwater Quality and Temperature

The following sections summarize geochemical characteristics of each of the
aquifer systems described previously. Groundwater quality data are presented in
Tables 3-13 through 3-16.

Basin-Fill and Basalt Aquifers. Maurer et al. (2004) provide geochemical and
temperature data for a shallow well (USGS Well 64) west of the Salt Wells
Energy Projects Area and north of Carson Lake (Figure 3-13). Selected data are
presented in Table 3-13, Groundwater Quality Data for Shallow Basin-Fill
Aquifer. Water quality at this depth (13 feet bgs) is likely influenced by irrigation
practices in the Fallon area. Specific conductance values were moderate [1,360
to 1,880 microSiemens/centimeter (uS/cm)] relative to surface water and
geothermal values. Values of pH were slightly alkaline, similar to Carson River
water. The dominant ions dissolved in groundwater of the basin-fill aquifer at
this location are sodium and chloride. Groundwater from the shallow aquifer in
the groundwater discharge area surrounding Carson Lake is saline, and TDS
concentrations greater than 40,000 mg/L have been measured (Maurer et al.
1996). Calcium concentrations in shallow groundwater (up to 3.4 mg/L) were
lower than in the Carson River (25 mg/L), possibly indicating that ion exchange
reactions have removed dissolved calcium which was then replaced with
sodium. Sulfate and silica concentrations were elevated relative to the Carson
River, but were lower than in the geothermal reservoirs (Maurer et al. 2004).

Groundwater temperatures in water from USGS Well 64 ranged from 14 to
20°C. Water temperature measured in nine shallow piezometers in the vicinity
of some wetlands along the western side of Eightmile Flat range from 8 to 50°C
(Table 3-14, Groundwater Quality Data for Shallow Piezometers Near
Wetland Areas). The temperature data shown in both tables indicate that water
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Source: AMEC 2010
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Table 3-13

Groundwater Quality Data for Shallow Basin-Fill Aquifer

Location USGS Well 64

Latitude / Longitude 39.390752/-118.7159817

Sample Date 12/10/98 8/7/00 3/1/01 6/17/02 9/17/03
Temperature ("C) 14 18.5 13.5 15.6 19.5
SC (pS/em) 1,360 1,540 1,570 1,880 1,780
pH (std. units) 8.1 7.8 7.8 7.8 77
Fluoride (mg/L) 1.5 1.2 1.3 1.1 0.6
Chloride (mg/L) 191 171 159 237 251
Sulfate (mg/L) 99.5 733 60.4 114 70.1
Calcium (mg/L) 1.6 2.1 25 34 29
Iron (mg/L) 0.054 NR NR 0.031 0.025
Potassium (mg/L) 7.7 NR NR 10.3 1.8
Magnesium (mg/L) 24 35 3.6 4.7 4.6
Manganese (mg/L) 0.023 NR NR 0.042 0.028
Sodium (mg/L) 291 NR NR 398 391
Silica (mg/L) 26.6 NR NR 24.9 294

Note: See Figure 3-13 for location of USGS Well 64. °C = degrees Celsius; SC = specific conductance; pS/ecm =
microSiemens per centimeter; mg/L = milligrams per liter; NR = not reported. Well depth is |3 feet below ground
surface (bgs); screen extends from || to |3 feet bgs.

Source: Maurer et al. 2004

temperature often varies seasonally, with warmer temperatures in the
summer/fall, and cooler temperatures in the winter/spring. This shows that
warm or hot shallow groundwater is influenced by precipitation and shallow
non-thermal groundwater-.

The shallow basin-fill aquifer generally stores hard water (greater than 70 mg/L
as CaCQO:3), while hardness of the intermediate aquifer is generally less than 25
mg/L (Maurer et al. 1996). In the vicinity of Carson Lake, the TDS concentration
in the intermediate aquifer is approximately 1,000 mg/L, and the groundwater is
generally of better quality than the shallow aquifer (Maurer et al. 1996).
Groundwater stored in the deep part of the basin fill aquifer is typically saline,
although its quality is not well documented.

Groundwater quality in the basalt aquifer is distinct from the basin-fill aquifers.
The water is a sodium bicarbonate chloride type, with TDS concentrations
ranging from 300 to 700 mg/L (Maurer et al. 1996). Water hardness ranges from
3to Il mg/L.

Geothermal Aquifers. Water quality data (Tables 3-15, Groundwater Quality
Data for Geothermal Sources, and 3-16, Groundwater Quality Data for
Selected Wells Within and Near the Salt Wells Energy Projects Area) indicate
that the geothermal reservoirs are typically of the sodium-bicarbonate type.
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Table 3-14
Groundwater Quality Data for Shallow Piezometers Near Wetland Areas
Piezometer Total  Water Temp. SC pH Silica  Chloride
Number Date Depth Level C) (uS/cm) (std. (mgll) (mglL)
(ft) (ft bgs) units)
6/10/09 >4.5 NR NR NR NR NR
MW-I 9/23/09 4.5 1.23 36.7 2550 7.39 170 1200
2/11/10 0.46 234 4610 7.5 130 1100
6/10/09 1.71 35.5 4630 7.42 NR NR
MW-2 9/23/09 1.6 >2.1 NR NR NR NR NR
2/11/10 1.21 14.2 6570 7.75 120 1800
6/10/09 0.92 49.6 4570 7.16 NR NR
MW-3 9/23/09 4.6 1.49 48.2 4390 7.06 210 1100
2/11/10 0.13 48.2 4890 7.26 200 1100
6/10/09 0.73 335 4980 7.56 NR NR
MW-4 9/23/09 4.5 1.9 37.3 4430 7.19 200 1100
2/11/10 0.15 253 7270 7.43 120 2100
6/10/09 1.54 25.5 6310 742 NR NR
MW-5 9/23/09 47 2.11 337 4490 7.26 230 1200
2/11/10 0.63 19.4 7130 731 120 2100
6/10/09 -0.14 21.8 5060 742 NR NR
MW-6 9/23/09 3.5 0.08 24.1 4650 7.54 160 1100
2/11/10 -0.15 15.3 8700 7.64 94 3400
6/10/09 0.8l 20.1 7420 7.28 NR NR
MW-7 9/23/09 4.9 2.25 26.0 5640 7.42 140 1500
2/11/10 -0.05 12.5 10,870 7.57 80 3100
6/10/09 -0.29 15.6 5100 6.84 NR NR
MW-8 9/23/09 4.4 0.01 18.7 5980 7.39 120 1500
2/11/10 -0.27 7.8 4470 7.67 94 1200
6/10/09 -0.1 17.5 5530 6.98 NR NR
MW-9 9/23/09 4.7 0 19.4 7520 6.94 10 2000
2/11/10 -0.03 1.0 5000 7.6 89 1200

Note: See Figure 3-13 for location of piezometers. ft = feet; bgs = below ground surface; Temp. = temperature; °C
= degrees Celsius; SC = specific conductance; pS/cm = microSiemens per centimeter; mg/L = milligrams per liter;
NR = not reported. Negative water levels indicate height above ground surface.

Source: 7Q10 2010

Although these ions are also predominant in the shallow basin-fill aquifer,
concentrations are higher in the geothermal reservoirs. For example, while the
sodium concentration in USGS Well 64 ranged from about 290 to 400 mg/L,
concentrations in geothermal groundwater ranged from 930 to 1,080 mg/L.
Sodium, potassium, chloride, sulfate, and silica concentrations in the geothermal
reservoirs are also high relative to surface water (e.g, Carson River and
irrigation ditch water) and groundwater within the shallow basin-fill aquifer.
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Table 3-15

Groundwater Quality Data for Geothermal Sources
Sample ID SW-4 SW-6 Well 14-25
Description shallow groundwater playa groundwater geothermal well
UTM-NAD27-East 363,891 363,667 364,448
UTM-NAD27-North 4,354,070 4,357,234 4,351,951
Hole Depth (feet) 1.3 5 700
Temperature ("C) 46 75.6 50-131
Bicarbonate (mg/L) 221 183 205
Boron (mg/L) 14.2 13.2 8.1
Fluoride (mg/L) 6.0 5.8 85
Chloride (mg/L) 1,460 1,250 1,300
Nitrate (mg/L) NR NR 0.2
Sulfate (mg/L) 329 250 300
Calcium (mg/L) 46.9 36.8 18.0
Iron (mg/L) 0.026 0.003 0.8
Potassium (mg/L) 102 83 67
Lithium (mg/L) 229 2.0 2.0
Magnesium (mg/L) 2.7 1.7 2.1
Manganese (mg/L) 0.529 0.127 <0.1
Sodium (mg/L) 1,080 931 1,000
Silica (mg/L) 200 293 260

Note: See Figure 3-10 for locations of groundwater sources. “C = degrees Celsius; mg/L = milligrams per liter; NR
= not reported.
Source: Coolbaugh et al. 2006

Geochemical data provided by GeothermEx (1977) are summarized in Table 3-
16, Groundwater Quality Data for Selected Wells Within and Near the Salt
Wells Energy Projects Area, for several temperature gradient, exploration, and
test holes in the Salt Wells Energy Projects Area (Figure 3-13). With the
exception of one well at 71°C, water temperatures range from 12 to 20°C.
Groundwater at these locations is characterized by relatively high
concentrations of sodium, potassium, chloride, fluoride, bicarbonate, and sulfate,
which is consistent with geothermal groundwater. Sodium and chloride were
the dominant ions. Specific conductance and TDS were also elevated. Because
information about drill-hole depths and well completions was not available for
most of the wells, it is difficult to determine the specific hydrostratigraphic units
that were intersected at these locations.

A report by 7QI10 (2010) provides detailed information about near-surface
groundwater geochemical and temperature conditions in a portion of the Salt
Wells Energy Projects Study Area. Nine piezometers (MW-1 through MW-9)
were installed near springs and seeps within the Vulcan Project Area in the
northwest side of Salt Wells Basin and Eightmile Flat (Figure 3-13 and Table 3-
I4). The springs and seeps are located within areas of seasonal and perennial
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wetlands identified within the Vulcan Project Area (Huffman and Carpenter
2009a). Total piezometer depths ranged from 1.6 to 4.9 feet bgs. Water level,
temperature, pH, specific conductance, chloride, and silica concentrations were
reported for June 2009, September 2009 (dry season) and February 2010 (wet
season) (Table 3-14). Shallow groundwater temperatures ranged from 8 to
50°C, and pH values were near-neutral to slightly alkaline (6.8 to 7.8). Specific
conductance values ranged from 2,550 to 10,870 uS/cm, and were lower in the
dry season for some locations. Elevated chloride concentrations (1,100 to 3,400
mg/L) indicate that groundwater discharging to some of the springs, seeps, and
perennial wetlands may originate at depth. Silica concentrations ranged from 80
to 230 mg/L, consistent with long groundwater flow paths and high groundwater
temperatures. These data indicate zones of groundwater discharge that are
influenced by water from a deep geothermal source.

Within the Salt Wells geothermal field, approximately half of the tested wells at
depths of less than 330 feet yielded groundwater temperatures greater than
100°C (BLM 2005). Some of the highest groundwater temperatures occur
within 500 feet of ground surface.

In the early 1980s, Anadarko Petroleum Corporation drilled a test well located
approximately 2 miles east of the existing Vulcan Project Area (Westec 1987).
Total depth of the well is 7,948 feet bgs. Chloride concentrations in
groundwater from depths below 5,000 feet ranged from 2,400 to 4,000 mg/L,
and sodium and silica concentrations were also elevated. Temperature of one
deep groundwater sample was 122°C.

Two thermal gradient observation boreholes were completed approximately 2
miles east of the current Vulcan Project Area (Anadarko Petroleum
Corporation 1995a). One of the boreholes was drilled to a depth of 1,165 feet
bgs, and the maximum recorded groundwater temperature was | 18°C at 660
feet bgs. A second borehole was drilled to 1,080 feet bgs. Maximum
temperature reported was 104°C at 660 feet bgs. A third observation borehole
located in the same general area was described by Anadarko Petroleum
Corporation (1995b). Total depth of the hole was 530 feet bgs, and lithologies
encountered included silt and sand, sandstone, red clay, siliceous sinter, and
basalt. The borehole intersected fractures in basalt several times below a depth
of 370 feet. Maximum groundwater temperature was 132°C from 200 to 350
feet bgs.

Additional information on geothermal resources at Salt Wells, including well
drilling and logging histories for || temperature gradient holes, was provided by
Anadarko Production Company (1984). All of the borings, having the ID number
“84-#”, were drilled within or near the current Vulcan Project Area (Figure 3-
13). Temperature-depth data are graphed in Figure 3-16, Geothermal
Gradients for Selected Boreholes. The data indicate that temperatures and
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Table 3-16

Groundwater Quality Data for Selected Wells Within and Near the Salt Wells Energy Projects Area
Well Location Temp. Flow (Ztl:lj SC Ca Mg Na K Cl NH; B F TDS HCO:; CO; SOy SiO;
Name O (L/min) units.) (uS/em)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Stock Well 16-30-9cad NR NR 85 NR 5 5 2,622 70 2,365 NR NR NR 5,660 1,002 9.0l 587 NR
(26397)
TCID Well 17-30-7ba 71 20 6.9 6,900 68 12 1,210 41 2,034 4 9.2 2 3,898 182 NR 106 54/110
Rock Spr. 17-31-31abb 20 4 8.1 NR 9.8 3.6 1,130 100 1,347 NR NR NR 3,098 358 10.2 244 NR
Stock Well
Rock Spr-. 17-31-31abb 15 5 82 5,700 14 1.3 1,050 85 1,289 4.2 4.7 5.2 3,180 395 NR 259 60/81
Stock Well
Flippen 18-29-22¢ NR NR 8.0 NR 3 7 340 16 50 NR NR NR 934 1,002 I5 18.3 NR
Well
Well 18-29-36adc 15.5 3 8.1 6,800 6 3 1,350 42 1,562 14 9.8 2.6 3,863 1,379 NR 10 49/48
(39581)
Stock Well 18-30-12aca 15.5 NR 8.5 17,500 6.8 0.5 4,180 154 5,420 NR 36 5.2 11,200 784 47 876 35
Well 18-30-31bc 16.5 3 79 8,800 8 9 1,840 70 2,254 20 1.9 23 5,230 1,507 NR 10 52
(68307)
Test Hole 18-30-32aaa NR NR 8.6 NR 9 16 2,147 29 3,168 NR NR NR 5,468 386 1.2 9l NR
A.E.C.
Well, Salt 18-30-35cdd NR NR NR NR 39.7 13.6 1,198 112 1,617 NR NR NR NR 334 27.7 366 NR
Wells
Well, Salt 18-30-35cdd 12 NR 7.6 5,500 32 7 990 93 1,271 <l 4.7 7.5 3,205 371 NR 269 82
Wells
Stock Well 18-31-3Iccc 15.5 NR 8.8 NR 2.6 1.6 1,737 120 2,078 NR NR NR 4,371 457 414 430 NR
Stock Well 18-31-31Iccc 15 NR 8.7 9,800 3 0 1,660 110 1,917 <l 6.8 48 4,745 532 NR 542 42
Note: See Figure 3-13 for locations of wells. °C = degrees Celsius; L/min = liters per minute; SC = specific conductance; uS/cm = microSiemens per centimeter; Ca = calcium; mg/L = milligrams per liter; Mg = magnesium; Na = sodium; K = potassium; Cl =
chloride; NH; = ammonia; B = boron; F = fluoride; TDS = total dissolved solids; HCO; = bicarbonate; CO,; = carbonate; SO, = sulfate; SiO, = silica; NR = not reported.
Source: GeothermEx 1977.
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Source: AMEC 2010

Notes: Geothermal Gradients for Selected Boreholes

-> Open symbols represent boreholes outside
the existing Vulcan lease area.
-> Symbols represent general lithologies:
- squares (clay, sandstone, and siliceous sinter)
- triangles (basalt)
- circles (fill overlying fractured/weathered basalt) .
Figure 3-16
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geothermal gradients were generally higher in basalt (up to 130°C) than in
unconsolidated sediments (up to 90°C). In borehole 84-17, the temperature and
flow rate increased dramatically when fractured basalt was encountered at 333
feet bgs (70°C increasing to 125°C). In borehole 84-9, the temperature gradient
was unchanged (approximately 115°C) after basalt was encountered at
approximately 100 feet bgs.

Water Rights

A listing of water rights was obtained from the Nevada Division of Water
Resources (NDWR) (NDWR 2010) for an area that includes the Ormat and
Vulcan Project Areas and a 5-mile buffer. In general, numerous groundwater
rights are held for commercial, stock, and irrigation purposes. Most of the
commercial rights are for ENEL Salt Wells LLC and Bar Bell Farms. One
commercial water right is held by Churchill County. The TCID holds three of
the irrigation rights for surface water. Other groundwater rights in the study
area are for industrial, recreation, environmental, storage, and mining/milling
purposes. The industrial water right is held by Anadarko Petroleum
Corporation, and the recreational water right is held by the USFWS.

For the Carson Desert hydrographic area (no. 101) and Carson River
hydrographic region (no. 08), the NDWR (2010) reports that total groundwater
use is about 19,700 ac-ft per year. Of this amount, geothermal use is about
1,566 ac-ft per year. Perennial yield for the Carson River Basin is 2,500 ac-ft per
year (NDWR 2010).

Hydrogeologic Conceptual Model
AMEC reviewed regional and site-specific subsurface data to develop a
conceptualization of the hydrogeologic system (Figure 3-12). Components of
the model are documented in the following sections:

¢ Potentially affected water resources;

e  Surface water flow;

¢ Groundwater flow;

¢ Hydrostratigraphy;

e Aaquifer hydraulic properties;

e Hydrologic boundary conditions;

¢ Hydrologic interactions;

e Recharge and discharge relationships; and

e Structural controls on geothermal reservoirs
Surface Water Flow

Principal surface water features in or near the Salt Wells Energy Projects Area
include the Carson River, irrigation systems, Carson Lake and associated
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wetlands, other perennial and seasonal wetlands, springs, and Salt Wells playa.
The Carson River is located to the northwest of the Projects Area and is not
expected to substantially influence the hydrology of the Projects Area, except
for water that is diverted to irrigation canals located closer to the Projects
Area. Surface-subsurface hydraulic interconnections among the irrigation
system, Carson Lake, and the Carson Lake wetlands are likely restricted to the
shallow basin-fill aquifer. Surface water flows at wetlands, springs, and the playa
are likely limited components of the water budget in the Projects Area;
however, water quality and temperature data indicate that the warm and hot
springs present in the area are likely hydraulically connected to the deep
geothermal reservoir.

Groundwater Flow

Within and near the site of the proposed geothermal developments,
groundwater in the shallow unconsolidated aquifer flows to the west (Figure 3-
I'l). Water level contours west of the Bunejug Mountains and Turupah Flat are
from Seiler and Allander (1993). A water table map of the Salt Wells Basin and
Turupah Flat areas has not been identified, and limited groundwater elevation
data for that area exist. Water level contours for the shallow unconsolidated
aquifer in the Salt Wells Basin/Turupah Flat region (Figure 3-11) were developed
based on topography. Groundwater in the western portion of the Salt Wells
Basin likely flows toward the middle of Eightmile Flat. Groundwater movement
in the deep system is along fault planes that lie 1,000 to 1,500 feet bgs. Upward
vertical hydraulic gradients are characteristic of the tuff-rich geothermal source
aquifer. Water quality and temperature data presented previously indicate that
the deep geothermal aquifer is likely hydraulically connected to some areas of
shallow groundwater and springs present within a portion of the Salt Wells
Energy Projects Area (Figure 3-10).

Hydrostratigraphic Units

Hydrostratigraphy of the Salt Wells Energy Projects Area was delineated based
on a review of |) information presented previously; 2) lithologic logs and
borehole and well completion reports obtained from NDWR; and 3) geologic,
geochemical, and temperature data collected during previous geothermal
exploration in and near the Projects Area. The compilation was used to develop
a conceptual model of the hydrologic system (Figure 3-12), create hydrogeologic
cross sections (Figures 3-14 and 3-15), and define Hydrostratigraphic Units
(HSUs).

As described previously, Maurer et al. (1996) identified three sedimentary
valley-fill aquifers (shallow, intermediate, and deep). In this section,
unconsolidated deposits overlying basalts are considered to be one HSU. The
Pleistocene-age basalt aquifer in the Fallon area is largely surrounded by the
sedimentary aquifers and extends to approximately 3,500 feet bgs (Maurer and
Welch 2001). The basalt lies in close proximity to the proposed development
area and is a sole-source aquifer for the City of Fallon, Naval Air Station, and
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Paiute-Shoshone Tribe; consequently, the basalt aquifer is considered to be a
HSU. The deep ash-flow tuff sequence is the likely reservoir for geothermal
groundwater, and this unit is the deepest principle HSU in the Salt Wells area.
Mesozoic-age granitic and metamorphic basement rocks are present at depths
greater than 5,000 feet bgs. Because they are not likely permeable enough to
store or transmit significant quantities of groundwater, these rocks are not
considered a primary HSU for the purpose of this section. Water quality
characteristics previously discussed are consistent with division of the local
geologic units into the HSUs.

Aquifer Hydraulic Properties

Limited site-specific hydrogeologic data were available for aquifers within the
ROI. Transmissivity and hydraulic conductivity of the bedrock units (tuff and
volcanic/plutonic aquifers) is likely low in regions lacking substantial fracturing
and faulting. Fractures and faults in these lithologic units likely increased the
permeability of the aquifers in discrete zones and it is along these fractures that
high-temperature groundwater is thought to discharge from the tuff-rich aquifer
to the volcanic/plutonic zone and to some areas of shallow groundwater,
including hot and warm springs and seeps. Storativity values for these deeper
systems are likely consistent with confined conditions.

Glancy (1986) estimated that the transmissivity of the alluvial aquifers is
generally less than 2,000 square feet per day, although the permeability may be
higher in isolated locations. Storativity and specific yield values of these aquifers
are probably variable depending on the degree of confinement.

Hydrologic Boundary Conditions
The following lithologic contact likely form vertical barriers to groundwater
flow:

¢  Granitic/metamorphic basement rocks and deep geothermal source
aquifer (tuff);

¢ Geothermal source aquifer and shallower basalt zone; and

e Basalt and valley fill sediments; this is an irregular boundary and is
not always vertical.

Horizontal barriers to groundwater flow include:

e Edge of the Lahontan Valley hydrographic area (groundwater

divide); and

e Topographic highs represented by the Bunejug Mountains, Turupah
Flat, and Lahontan Mountains; these are local surface water and
shallow groundwater divides.
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Hydrologic Interactions / Recharge and Discharge Relationships

Interactions between the HSUs identified previously and between groundwater
and surface water resources are illustrated within the conceptual block model
of the Salt Wells hydrogeologic system (Figure 3-12).

Hydrostratigraphic Units

The degree of hydrologic interconnection between the Mesozoic-age basement
rocks and the tuff aquifer is poorly understood. The tuff aquifer, which is the
likely reservoir for geothermal groundwater, exhibits strong upward hydraulic
gradients due to groundwater heating and buoyancy (Lico and Seiler 1993;
Maurer et al. 1996). Heated groundwater within the tuff is interconnected with
the shallower basaltic aquifer. Because of the upward vertical gradients,
shallower aquifers likely do not recharge the tuff stratigraphic unit. Recharge to
the tuff may occur in the mountain regions where precipitation infiltrates to the
deeper bedrock zones.

The basalt aquifer is both recharged by, and a source of recharge for, the
unconsolidated valley-fill aquifer. The basalt aquifer present in the Salt Wells
Energy Projects Area may be hydrologically connected to the well-defined basalt
aquifer that serves Fallon and surrounding areas. If there is a connection, it is
likely at depth, because the Fallon aquifer is surrounded by unconsolidated
deposits to a depth greater than 1,000 feet (Maurer and Welch 2001).

Groundwater - Surface Water Relationships

The Carson River recharges the shallowest basin-fill aquifer and supports
wetlands within the Lahontan Valley. Flow diverted from the Carson River is
lost via seepage to the shallow aquifer from within the irrigation distribution
system (Maurer et al. 1996). The shallow aquifer also receives water from
irrigation return flows and direct precipitation and infiltration. Discharge from
the shallow aquifer flows into irrigation drains, and additional water is consumed
by evaporation and transpiration from phreatophytic vegetation. A component
of surface water from the irrigation system recharges Carson Lake.

Shallow groundwater flow on the west side of the Salt Wells Energy Projects
Area flows toward and recharges Carson Lake. On the east side of the Projects
Area, shallow groundwater discharges to the playa within the Salt Wells Basin.
Although topographic maps indicate several ephemeral channels draining into
the Fourmile and Eightmile Flat areas, surface water discharge likely occurs only
during snow melt and major rain events. According to Coolbaugh et al. (2006),
the playas are also influenced by geothermal groundwater associated with
upwelling zones.

Several springs are present along the western margin of Eightmile Flat. Recharge
to the non-thermal springs is derived from precipitation and runoff in the
watersheds in the adjacent ranges (BLM 2005). Additional recharge may occur
from shallow aquifers. Flow paths for these springs are likely short, and water
temperatures and chemistry are expected to reflect non-geothermal conditions.
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Within the basin, perennial wetlands are found in zones of groundwater
upwelling. Larger seasonal wetland areas adjacent to perennial wetlands may be
supported by precipitation inputs and/or shallow aquifers. Some wetlands
appear to be recharged by near-surface groundwater, while others are
associated with structural controls (i.e., fault systems).

Geothermal water discharges locally in association with structural zones as
evidenced by hot and warm springs/seeps. Temperature and chemistry data
collected at these surface water features are consistent with a deep geothermal
source (Coolbaugh et al. 2006; 7Q10 2010) ; however, season changes in water
temperature and quality indicate that these features are also affected by non-
thermal shallow groundwater.

Structural Controls on Geothermal Reservoirs

North- to northeast-striking normal faults are the dominant structural features
in the Salt Wells area (Figure 3-12). Conduits for hydrothermal fluids are
typically associated with near-vertical systems of highly fractured bedrock
associated with such fault zones. Multiple intersecting faults create increased
fracture densities that likely result in higher bedrock permeability. The Salt
Wells geothermal field appears to be controlled by these faults, some of which
have been mapped near the Salt Wells Energy Projects Area (Figure 3-12). Fault
zones may provide local pathways for geothermal discharge to shallow
groundwater and at the ground surface (e.g., hot springs and seeps).

SPPC Project Area

The proposed SPPC Project Area would be located primarily on basin-fill
deposits extending from the east side of the Bunejug Mountains to the north
side of the Carson Lake area and into the Lahontan Valley. A portion of the
proposed transmission line would cross a wetland area north of Carson Lake
(Figure 3-10). In addition, the facilities would cross several irrigation drains and
canals. Specific hydrologic conditions for this area are included in Section
3.7.1, Regional Overview.

Ormat Project Area

The proposed Ormat facilities, including wells and pads, pipelines, roads, and
power station would be located between Carson Lake and Pasture, and the
Lahontan Mountains, near the west side of Alkali Flat. The Ormat Project Area
is located on basin fill deposits northeast of Carson Lake and Pasture. Along the
southeast side of the Project Area is a bedrock ridge that extends north from
the Bunejug Mountains. Surface runoff and shallow groundwater in this area flow
from east and northeast to the south and southwest, away from the Bunejug
and Lahontan Mountains and toward Carson Lake (Figures 3-10 and 3-11).

In the northern portion of the Project Area, the direction of shallow
groundwater flow is variable. A portion of the groundwater in the northern
Project Area likely flows to the south toward Carson Lake. A second
groundwater component is directed to the northeast, toward the Stillwater
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National Wildlife Refuge (Seiler and Allander 1993). Specific hydrologic
conditions for this area are included in Section 3.7.1, Regional Overview.

Vulcan Project Area

The proposed Vulcan facilities, including wells and pads, pipelines, roads, and
power stations would be located in the following general areas: between Carson
Lake and Pasture, and the Bunejug Mountains; the north side of Bunejug
Mountains; and between the Bunejug and Lahontan mountains (in Star Flat and
Eightmile Flat). The Vulcan Project Area is located on the foothills of the
Bunejug Mountains and basin fill deposits. The Wildcat Fault Scarp extends
through a portion of the Project Area between Carson Lake and Pasture, and
the Bunejug Mountains. The flow of runoff and shallow groundwater varies
within the Project Area. In the northeast portion of the Project Area, flow is to
the southeast along the Salt Wells Basin (Figures 3-10 and 3-11).

Turupah Flat is located in the northwestern portion of the Project Area, and is
an endorheic basin. Any runoff and shallow groundwater that flows toward the
center of this basin is likely discharged by evapotranspiration. The south-central
and southwest portions of the Project Area drain to the west, toward Carson
Lake and Pasture. Shallow groundwater also flows toward the lake (Figure 3-11)
(Seiler and Allander 1993). Surface runoff in the southeastern portion of the
Project Area likely flows to the west, away from the Cocoon Mountains and
toward Bass Flat. Groundwater flow direction in this area is unknown, but may
mimic topography. Specific hydrologic conditions for this area are included in
Section 3.7.1, Regional Overview.

3.8 FLOODPLAINS, WETLANDS AND RIPARIAN ZONES
Regulatory Background

Clean Water Act

CWA established the basic structure for regulating discharges of pollutants into
Waters of the US, which are also defined by the Act. Also included are
requirements to set water quality standards for all contaminants in surface
waters. Under Section 401, the CWA made it unlawful for any person to
discharge any pollutant from a point source into navigable Waters of the US
unless a water quality certification permit was obtained from the NPDES.
Permits under Section 401 are generally issued by the state in which the activity
is proposed. For discharge of dredged or fill material into navigable waters,
including wetlands, a Section 404 permit from the US Army Corps of Engineers
(USACE) is required.

Regional Overview
The main hydrologic features in the Salt Wells Energy Projects Area include
Carson Lake, canals associated with the Newlands Reclamation Project, and
washes, springs, and wetlands within Eightmile Flat. Carson Lake is an
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intermittent desert lake and is located approximately five miles south of the
Ormat Project Area, and just to the west of the Vulcan Project Area.

One of the first Reclamation projects, the Newlands Project was constructed in
the early 1900s to provide irrigation water from the Truckee and Carson Rivers
to lands in the Lahontan Valley and near Fernley. The portion of the Newlands
Project in the Salt Wells Energy Projects Area is part of the Lahontan Area
Office Division of Reclamation and consists of several canals. These canals
originate at the Carson Diversion Dam, approximately 3 miles south of the
Lahontan Dam.

Wetlands

Wetlands are rare in the arid west region; however, several do exist associated
with the Newlands canals, Eightmile Flat, and Carson Lake. Emergent wetlands
occur along the banks of the Newlands canals and around springs and the lower
depressions of Eightmile Flat. The USACE has indicated that they would exert
jurisdiction over wetlands associated with the Newlands canals. Within
Eightmile Flat, perennial wetlands are associated with springs that flow year
round, and seasonal wetlands are associated with a combination of this spring
water flow and surface runoff that pools from precipitation events. The Carson
Lake and Pasture area is a 30,000-acre wetland that is a component of the
Western Hemisphere Shorebird Reserve Network.

Riparian Zones

Within the Salt Wells Energy Projects Area, riparian zones are limited to the
banks of Newlands canals, within Eightmile Flat in association with springs, and
in other areas of high water table surrounding the Carson Lake.

Floodplains

Floodplains in the region are primarily associated with Carson Lake and the
east-west aligned portion of the New River Drain in Fallon. Flooding in the
region is rare but can occur during wet winters.

SPPC Project Area

Perennial wetlands (wet meadows) located west of the Newlands canal (L-12
canal) are within parts of the east-west aligned section of the SPPC Project
Area. The USACE may exert jurisdiction over these wet meadows. Perennial
wetlands are also located northeast of the Carson Lake and Pasture, south of
Macari Lane. There are no riparian areas or wetland zones within any other
area being considered for development by SPPC. As described in Section 3.9,
Vegetation, |12 acres of perennial wetlands (emergent marsh and wet meadow)
are present within the SPPC Survey Area (Figure 3-17, Wetlands and Water
Bodies).
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The 100-year floodplains just north of Carson Lake are present within the east-
west aligned portion of the Survey Area. There are no other 100-year
floodplains within other sections of the transmission line or substation Survey
Area (Federal Emergency Management Agency [FEMA] 2010).

Ormat Project Area

Riparian and wetland communities associated with the Newlands Project canals
and perennial wet meadows were observed within the Ormat Project Area.
Seasonal playa wetlands are also present (Figure 3-17). The Pierson Slough
Extension Canal runs through the southwest quartersections of section 3| and
the northwest and southwest quartersections of section 6. The L-12 Canal runs
north-south through the length of the western portion of the Project Area,
from the northwest corner of the Project Area in Section 19 to the center of
the southern edge of the Project Area on the border of sections 7 and 8.

The waterways lack distinguishing attributes; however, the banks of the canals
do provide a small strip (25 feet on either side) of vegetation that resembles
emergent wetland communities. The wet meadow located on the west side of
the L-12 Canal extends from where Macari Lane crosses the canal, south to the
Carson Lake (Great Basin Ecology, Inc. 2008). Moving south from Macari Lane
along the L-12 canal, from the point where it turns to a north-south alignment,
the wet meadow on the east side of the canal extends out increasingly farther
to the east to a maximum distance from the canal of approximately 1,000 feet.
This extended portion of the wet meadow extends out from the southeast
quarter of Section 6 into the southwest quarter of Section 5 (EMPSi and Google
Earth 2010). A small amount of riparian vegetation also occurs in this area. Two
playa areas in Lease Blocks NVN-079104 and NVN-079106 were also identified
in a field survey (Great Basin Ecology, Inc. 2008).

Per a BLM briefing (BLM 2010a), a standard stipulation and a condition of
approval for leases limit development within 650 feet of wetlands, riparian areas,
and floodplains. Site visits conducted by biologists in 2008 and 2010 delineated
these 650-foot buffers around the L-12 canal, as there is wetland and riparian
vegetation along the length of the canal. The final boundary for wetland
vegetation was delineated during the June 23, 2010 site visit, and this avoidance
area was compared with proposed Ormat facilities. During the June 23, 2010,
site visit, it was determined that the pipeline crossing along Macari Lane would
not be subject to the 650-foot avoidance area due to existing disturbance
associated with Macari Lane, the bridge, dirt access roads on either side of the
canal, and livestock grazing operations. The pipeline would cross this canal and
would protect the canal embankment by avoiding the toe on each side of the
canal and incorporating sufficient vertical clearance for Reclamation operations
and maintenance. Per Reclamation comment, wetland vegetation near proposed
production wells R and S is likely a result of breaches or leaks in the canal that
are unlikely to be repaired (Wilson 2010). These wells are located outside of
the avoidance buffer areas. Proposed production wells U and V, as well as the
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pipeline connecting them, are located within the avoidance area, and the USACE
has indicated that they would exert jurisdiction over these wetlands. As a result
of the site visit, alternate locations for these two wells and pipeline have been
developed and will be considered in the EIS Alternative analysis.

As described in Section 3.9, Vegetation, 61 acres of perennial wetlands, and 84
acres of seasonal wetlands are present within the Ormat Project Area.

The western and southwestern regions of the Ormat Project Area are within
the 100-year flood zone associated with Carson Lake. These areas are within
FEMA Flood Insurance Rate Maps (FIRMs) Nos. 32001C2100F and
32001 CI775F. The 100-year floodplain extends from Macari Road where it
meets the L-12 Canal, southward toward Carson Lake. The eastern extent of
the 100-year floodplain is the L-12 Canal for the majority of the western area
and the East Ditch Canal for the southwestern region. There are no other |100-
year flood zones areas within the remainder of the Ormat Project Area (FEMA
2010).

Vulcan Project Area

Perennial wetlands, seasonal wetlands, including areas dominated by salt grass
(Distichlis spicata) as well as playa wetlands, and ephemeral washes were
observed within the Eightmile Flat and Turupah Flat portions of the Vulcan
Project Area. Twenty-five acres of perennial wetlands, 18 acres of seasonal salt
grass wetlands, and 28| acres of playa occur within the Vulcan Project Area
(Figure 3-17). No riparian areas, 100-year floodplains, or any other forms of
wetlands have been identified anywhere else in the Project Area.

Perennial wetland vegetation occurs in the Eightmile Flat portion of the Project
Area where springs are located. Seasonal wetlands occur adjacent to the
perennial wetlands and are distinguished by less dense wetland vegetation.
These seasonal wetland areas appear to be supported by surface water and are
characterized by a shorter growing season.

Playas are a type of seasonal wetlands, characterized by a defined basin, hard,
cracked, clayey soils, and salt on the soil surface. Approximately 281 acres of
seasonal wetlands were identified within the Vulcan Project Area (Southwest
Regional GAP Analysis Project [SWReGAP] 2010). While the USACE may take
jurisdiction over playas and wetlands as “special aquatic sites,” the USACE is not
expected to take jurisdiction over these sites since they do not abut and have
no surface connection to Waters of the US. However, seasonal wetlands are
considered Waters of the State, and are thus subject to requirements under
Section 401 of the CWA. The edges of playas are usually marked by a distinct
break in vegetation from extremely low-lying species within the playas to more
shrubby plant types outside of the playas, as well as a distinct topographical
change from very flat inside the playas to more varied terrain outside of the
playas.
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3.9 VEGETATION

Methods

Similar to seasonal wetlands as described previously, ephemeral washes are not
expected to be protected as Waters of the US, but are subject to requirements
under Section 401 of the CWA. Several features may indicate the presence of
ephemeral washes, including a defined bed and bank, sorted gravel and sand
deposits, scour lines, and matted vegetation on the upstream sides of
vegetation. A number of ephemeral washes were found in the Vulcan Project
Area.

The Vulcan Project Area is outside the 100-year flood zone associated with
Carson Lake and Pasture and is subject to minimal flooding (FEMA 2010).

Information regarding vegetation resources within the Salt Wells Energy
Projects Area is based on the results of biological studies conducted in support
of the projects between 2005 and 2009, as well as targeted and baseline field
studies conducted in April, May, June, and July 2010.

Biological resource surveys were conducted within the defined project footprint
of each project facility, which include a minimum 300-foot buffer, in some cases,
expanded to 500 feet if a facility was not well defined. Additional blanket
environmental surveys of the Vulcan Project Area began in late July, outside of
the prime period for plant identification. Meandering transects were utilized for
maximum coverage, and unvegetated playas were not intensively surveyed
(Pondera 2010).

Existing information reviewed prior to field studies includes documents that
discuss biological resources in the region, including:

SPPC Project Area: ENEL Salt Wells Geothermal Plant Development Final
Environmental Assessment (BLM 2005a) and Salt Wells to Fallon 230-kV Project
Constraint ldentification, Substation Siting and Routing Study (Natural Resource
Group 2008).

Vulcan Project Area: Salt Wells Geothermal Plant Development Environmental
Assessment FONSI Nevada Geothermal Specialists, LLC (EA-NV-030-05-08)
(BLM 2005b); Salt Wells Geothermal Drilling Environmental Assessment (BLM
2007a) and subsequent Carson Lake Basin Project Geothermal Drilling Permits
FONSI (BLM 2007b); Vegetation Survey, Vulcan Power Geothermal Site, Salt
Wells, NV (Western Botanical Services 2008); Salt Wells Geothermal
Exploratory Drilling Environmental Assessment (BLM 2009a) and subsequent
Carson Lake Basin Project LLC Salt Wells Geothermal Exploratory Drilling
Program FONSI (BLM 2009b); and Baseline Hydrologic Data Collection
Program Salt Wells, Nevada: Wetland Vegetation Mapping (Huffman and
Carpenter 2009b).
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Ormat Project Area: Carson Lake Geothermal Exploration Project
Environmental Assessment (BLM 2008) and Fallon Geothermal Project Wetland
Survey (Great Basin Ecology 2008).

In addition to the 2010 surveys conducted for the proposed project, the
USFWS, Nevada Natural Heritage Program (NNHP), and NDOW provided
comments to the proposed project components. These are provided in
Appendix H, Supplemental Biological Resources.

Regional Overview

Vegetation communities were broadly classified using the SWReGAP and field
documentation (Figures 3-18 through 3-20, Habitat Types, Overall, Northern,
and Southern Views). SWReGAP was developed by using geospatial data and is
used to create the land cover map and to model vertebrate habitat. This section
describes the SWReGAP vegetation communities within the Salt Wells Energy
Projects Area and their respective species assemblages (Pondera 2010).

The Salt Wells Energy Projects Area is located within the Great Basin ecoregion
in the Lahontan Valley. Average elevation is 3,930 feet (1,198 meters) amsl. The
majority of the project lies within two plant communities: greasewood flat and
mixed salt desert scrub. However, these two communities do not contain the
same composition or proportion of species across the landscape. The dominant
plant is Bailey’s greasewood (Sarcobatus vermiculatus var. baileyi), which occurs
on dry, upland slopes, while the less dominant big greasewood (S. vermiculatus)
occupies the lower slopes and bottomland portions of the landscape where
seasonal flooding or groundwater occurs. Bailey’s greasewood is generally found
within the mixed salt desert scrub community (Pondera 2010).

Nearly all native vegetation communities in the Salt Wells Energy Projects Area
support some type of biotic crusts and other non-vascular plants—indicators of
little soil disturbance. Alternatively, invasive species do occur, as described in
Section 3.10, Invasive, Nonnative Species.

Greasewood Flat

As described previously, the greasewood flat community primarily occupies
lower slopes of fans and basin bottoms adjacent to playas where water is
available for big greasewood, which is a phreatophyte (a plant whose roots
extend into the water table). A mixture of shadscale (Atriplex confertifolia), four-
winged saltbush (Atriplex canescens), rubber rabbitbrush (Chrysothamnus
nauseosis), annual lamb’s quarters (Chenopodium album), low goosefoot
(Chenopodium chenopodioides), and inland saltgrass (Distichilis spicata) are
common. Soils within this community are generally quite alkaline (Pondera
2010).
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Mixed Salt Desert Scrub

Within this community, both shadscale and Bailey’s greasewood are co-
dominants. Associated species within this community vary by aspect and soils.
Observed species include budsage (Artemisia spinescens), Nevada dalea
(Psorothamnus  poydenius), horsebrush (Tetradymia spp.), and spiny hopsage
(Grayia spinosa). The forb component of this community varies with soils and
aspect as well; noted species include globemallow (Sphaeralcea ambigua), Nevada
gilia (Gilia brecciarum), winged four o’clock (Mirabilis alipes), and yellow
peppergrass (Lepidium flavum var. flavum). Grass species occur with very low
frequency; species such as invasive cheatgrass (Bromus tectorum) occur, and, in
sandier soils, Indian ricegrass (Achnatherum hymenoides) can be found. Disturbed
soils within this community are dominated by ruderal species including
cheatgrass, Russian thistle (Salsola tragus), flixweed (Descurainia sophia), and
fiddleneck (Amsinckia spp.), with well pads generally being colonized by these
species and halogeton (Halogeton glomeratus) (Pondera 2010).

Playa

Playas are collection points of water which evaporate during the warmer
months. Evaporates left behind are clay minerals, carbonates, salines, analcite,
and silicates, but the chemistry and structure vary from one playa to another.
Because of the highly concentrated minerals, salts, and soil physiology, playas
commonly have unvegetated expanses of salt flats. However, playa systems can
support both perennial and seasonal wetlands. Seasonal wetlands are wetlands
supported by ephemeral water sources, such as precipitation. These areas are
dominated by halophytes (salt-tolerant plants) such as inland saltgrass with co-
dominants of alkali weed (Cressa truxillensis), boraxweed (Nitrophila occidentalis),
clustered goldenweed (Pyrrocoma racemosa var. paniculata), red swampfire
(Salicornia rubra), low goosefoot, and fiddleleaf hawksbeard (Crepis runcinata var.
runcinata) (Pondera 2010). Description of perennial wetlands, such as emergent
marsh and wet meadow, follows.

Emergent Marsh and Wet Meadow

Within the Salt Wells Energy Projects Area, these community types are
primarily comprised of obligate wetland species such as hardstem bullrush
(Scirpus acutus) and Baltic rush (Juncus balticus), which were found at springs or
areas with obvious shallow groundwater, such as Eightmile Flat, and surface
water saturated soils, such as those within the Carson Lake and Pasture area.
Eightmile Flat has pockets of nonnative common reedgrass (Phragmites australis),
which are associated with springs within the flat (Pondera 2010).

Riparian

This community was not mapped within the SWReGAP, and is not shown on
Figures 3-18 through 3-20; however, it occurs along drainage and irrigation
ditches as well as edges of flood-irrigated agricultural fields near Fallon.
Dominant species include Fremont’s cottonwood (Populus fremontii), coyote
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willow (Salix exigua), and nonnative invasive tamarisk or salt cedar (Tamarix
ramosissima) (Pondera 2010).

Active and Stabilized Dune

This community type was also not mapped within the SWReGAP and is not
shown on Figures 3-18 through 3-20. It occurs within the Salt Wells Energy
Projects Area in eolian bands towards the southern end of the Projects Area.
The Blow Sand Mountains are the likely sand source. Dominant plants within
this vegetation community include those found within the mixed salt desert
scrub community as well as species commonly found in sandy soils, such as
birdcage evening primrose (Oenothera deltoides), verbena species (Abronia spp.),
and Indian ricegrass (Pondera 2010).

Agriculture and Developed

This community varies by proximity to the City of Fallon, but the majority of
the agriculture includes hay meadows, alfalfa, corn fields, grazing pastures, dairy
operations, and fallow fields bisected by drainage ditches and irrigation canals
(Pondera 2010).

Invasive
Areas classified as Invasive are dominated by annual, perennial, and biennial
invasive, nonnative grasses, forbs, and shrubs.

Seasonal Wetland

Seasonal wetlands were found associated with perennial springs and seeps in the
Vulcan Project Area. These areas exhibited low species diversity and were
dominated by an herb layer of salt grass (Huffman and Carpenter 2009a).

SPPC Project Area

The majority of the alternative corridors for the SPPC transmission line are
within agricultural and developed areas (Table 3-17, Vegetation Communities
in the SPPC Survey Area). These include hay meadows, alfalfa, and corn fields as
well as drainage and irrigation ditches with desert riparian elements and
residential and industrial buildings. The final segment of the transmission line
south of the Fallon area (the segment all of the Alternatives have in common) is
primarily within the mixed salt desert scrub community, though it crosses over
some greasewood flats. This portion of the transmission line (east side of
Bunejug Mountains, above Eightmile Flat) had one species of cactus, grizzly bear
prickly pear (Opuntia polycantha var. erinacea), but no other (live) cactus were
noted within the rest of this community (Pondera 2010).

Ormat Project Area

The Ormat Project Area is adjacent to the Carson Lake and Pasture but
primarily crosses the greasewood flat community. Table 3-18, Vegetation
Communities in the Ormat Project Area, presents the acres of each vegetation
community within the Ormat Project Area. A portion of Ormat’s alternative
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Table 3-17
Vegetation Communities in the SPPC Survey Area

Vegetation Community! Acreage?
Greasewood flat 226
Mixed salt desert scrub 225
Playa 6
Emergent marsh and wet meadow 112
Agriculture and developed 622
Invasive 5

' Note that riparian and active and stabilized dune habitat types were not
mapped within the SWReGAP.

2 Assumes 300 foot buffer around proposed and alternate project features.
Sources: SWReGAP 2010, BLM 2010b

Table 3-18
Vegetation Communities in the Ormat Project Area

Vegetation Community! Acreage?
Greasewood flat 327
Mixed salt desert scrub 24
Playa 84
Emergent marsh and wet meadow 64
Invasive 6

' Note that riparian and active and stabilized dune habitat types were not
mapped within the SWReGAP.

2 Assumes 300 foot buffer around proposed and alternate project features.
Sources: SWReGAP 2010, BLM 2010c

production well and pipeline encroaches upon a wet meadow dominated by
Baltic rush and bird’s-foot trefoil (Lotus tenuis). The wet meadow community is a
result of unauthorized breaches in the banks of the Extension Canal, which
conveys water to the Carson Lake and Pasture (Pondera 2010).

Vulcan Project Area
The Vulcan Project Area covers more diverse vegetation communities than the
other project components (Table 3-19, Vegetation Communities in the Vulcan
Project Area). The majority of the Vulcan Project Area occupies greasewood or
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Table 3-19
Vegetation Communities in the Vulcan Project Area

Vegetation Community! Acreage?
Greasewood flat 577
Mixed salt desert scrub 1,094
Intermountain basins playa 28|
Emergent marsh and wet meadow 0
Seasonal wetland 18

' Note that desert riparian and active and stabilized dune habitat types were
not mapped within the SWReGAP.

2 Assumes 300 foot buffer around proposed and alternate project features.
Sources: SWReGAP 2010, Huffman and Carpenter 2009

mixed salt desert scrub; however, five wells associated with Power Plant Site 4
are located within the playa of Eightmile Flat. The flat does not classify as a
wetland under Section 404 of the CWA, but any activities would have to
comply with Section 401 of the CWA (Huffman and Carpenter 2009a).

Emergent Marsh and Perennial Wetlands

Several perennial wetland areas within the Vulcan Project Area are dominated
by hardstem bullrush, which are only found at springs or areas with obvious
shallow groundwater such as low-lying areas within Eightmile Flat. While inland
saltgrass and Baltic rush are the dominant vegetation within the low-lying areas,
obligate wetland species arrowgrass (Triglochin spp.) and red swampfire are
abundant (Huffman and Carpenter 2009a).

Seasonal Wetlands

Seasonal wetlands within the Vulcan Project Area are wetlands dominated by
the facultative species inland saltgrass. The following species, all rated as
facultative to facultative wetland in the National List of Plant Species that Occur in
Wetlands (Reed 1988), often appear as co-dominants within seasonal wetland
areas: Baltic rush, alkali weed, boraxweed, and clustered goldenweed. Other
species, such as red swampfire, common reedgrass, low goosefoot, Mexican
fireweed (Kochia scoparia), and fiddleleaf hawksbeard, were also present in the
seasonal wetland areas (Huffman and Carpenter 2009a).

Vulcan’s alternative transmission line crosses stabilized dune hummocks along
with greasewood flat and mixed salt desert scrub communities. Eolian features
of the stabilized dunes have similar species as those found within a greasewood
community, but floristically have a greater diversity of species. These habitats
are also unique in that they generally proceed the bloom period of the other
community types, primarily blooming in late June to July (Pondera 2010).
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3.10 INVASIVE, NONNATIVE SPECIES

Regulatory Background

Methods

Federal Noxious Weed Act of 1974

This law provides for the control and management of nonindigenous weeds that
injure or have the potential to injure the interests of agriculture and commerce,
wildlife resources, or the public health. The Federal Noxious Weed Act
prohibits importing or moving any noxious weeds identified by the regulation,
and allows for inspection and quarantine to prevent the spread of noxious
weeds.

Executive Order 13112, Invasive Species

Signed in 1999, this Executive Order directs federal agencies to prevent the
introduction of invasive species and provide for their control and to minimize
the economic, ecological, and human health impacts that invasive species cause.
To do this, the Executive Order established the National Invasive Species
Council; currently there are |3 Departments and Agencies on the Council.

Nevada Revised Statutes 555, Control of Insects, Pests, and Noxious Weeds

This law advises that the control of noxious weeds is the responsibility of every
landowner or occupant. The statute includes the laws by which noxious weeds
and other pests are designated and regulated by the Nevada Department of
Agriculture. It gives the current noxious weed list for the State of Nevada and
creates weed control districts to help control and eradicate noxious weeds.

Information regarding invasive and nonnative species within the Salt Wells
Energy Projects Area is based on the results of biological studies conducted in
support of the projects between 2005 and 2009 as well as targeted and baseline
field studies conducted in April, May, June, and July 2010 (Pondera 2010).

Biological resource surveys were conducted, and existing information was
reviewed, as described in Section 3.9, Vegetation. During surveys, invasive
nonnative species were documented and noted on survey forms, although a
thorough survey for invasive, nonnative species was not conducted

Regional Overview

As described in Section 3.9, Vegetation, the project components cross
agricultural areas with a suburban feel as well as stretches of greasewood, mixed
salt desert scrub, low elevation sinks or playas, low hills, rocky outcrops,
stabilized sand hummocks, and wetlands associated with the Carson Lake and
Pasture and springs of Eightmile Flat.

Nearly all native vegetation communities supported some type of biotic crusts
and other non-vascular plants, indicators of little soil disturbance. Despite this,
invasive, nonnative species do occur and are primarily located near areas of
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3.11

previous disturbance, such as roadways, ditch banks, and well pads. Tamarisk
was within riparian areas, Russian knapweed (Acroptilon repens) was noted
adjacent to fallow fields; and cheatgrass and halogeton were common
throughout (Pondera 2010). Russian knapweed is a Nevada Category B weed,
which is a weed established in scattered populations in some counties of the
state, and where control is required where populations are not well established
or previously known to occur. Tamarisk is a Nevada Category C weed, which is
a weed currently established and generally widespread; control is required at
the discretion of the state quarantine officer. No federal noxious weeds occur
in the Salt Wells Energy Projects Area.

SPPC Project Area

The SPPC Project Area would cross a large expanse of agricultural areas where
invasive, nonnative species and noxious weeds could grow. Examples of likely
species include Russian knapweed, perennial pepperweed (Lepidium latifolium),
and tamarisk. Other weeds common to agricultural areas are likely to occur
along the transmission line (Pondera 2010). Perennial pepperweed is a Nevada
Category C weed.

Ormat Project Area

The Ormat Project Area has the most known invasive, nonnative, and noxious
weeds including Russian knapweed, halogeton, tamarisk, Russian olive (Elaeagnus
angustifolia), and perennial pepperweed. Most of the tamarisk was along the
ditches and perennial wetlands of the Carson Pasture area. In the Ormat Project
Area, tamarisk provided nesting habitat for a Swainson’s hawk (Buteo swainsoni)
during 2010 surveys (See Section 3.12, Migratory Birds) (Pondera 2010).

Vulcan Project Area

WILDLIFE

Methods

Weeds within the Vulcan Project Area are similar to those described for the
Ormat Project Area. There are fewer species of weeds in the Vulcan Project
Area, as this area is generally less disturbed—it has less agricultural habitat and
more unvegetated playa habitat. Most of the tamarisk was along the ditches and
perennial wetlands of the Carson Lake and Pasture area, though there was one
large tamarisk in Eightmile Flat (Pondera 2010).

Biological resource surveys were conducted for wildlife, and existing
information was reviewed, as described in Section 3.9, Vegetation.

Regional Overview

As described in Section 3.9, Vegetation, the project habitat setting was
mapped using the SWReGAP. Presented in Table 3-20, Habitat Types in the
Project Area, are the habitat types mapped using the SWReGAP along with the
common species associated with them within the Salt Wells Energy Projects
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Table 3-20

Habitat Types in the Project Area

Habitat Type/Ecological Systems

Associated Species in Project Area

Greasewood Flat

Mixed Salt Desert Scrub

Playa

Emergent Marsh and Wet Meadow

Riparian

Active and Stabilized Dune

Agriculture/Developed

Black-tailed jack rabbit (Lepus californicus), white-tailed
antelope squirrel (Ammospermophilus leucurus), black-throated
sparrow (Amphispiza bilineata), horned lark (Eremophila
alpestris), western whiptail (Aspidoscelis tigris), zebra-tailed
lizard (Callisaurus draconoides)

Pronghorn antelope (Antilocapra americana), coyote (Canis
latrans), pocket mouse (Perognathus sp.), loggerhead shrike
(Lanius ludovicianus), sage sparrow (Amphispiza belli), Great
Basin rattlesnake (Crotalus oreganus lutosus), side-blotched
lizard (Uta stansburiana), long-nosed leopard lizard (Gambelia
wislizenii).

Pocket gopher (Thomomys sp.), voles (Microtus sp.), American
avocet (Recurvirostra americana), snowy plover (Charadrius
alexandrinus), killdeer (Charadrius vociferus), black-necked stilt
(Himantopus mexicanus), spadefoot toad (Spea intermontana)

Yellow-headed blackbird (Xanthocephalus xanthocephalus),
marsh wren (Cistothorus palustris), spotted sandpiper (Actitis
macularius), cinnamon teal (Anas cyanoptera), long-billed curlew
(Numenius americanus), bullfrog (Rana catesbeiana)

Swainson’s hawk, snowy egret (Egretta thula), great blue heron
(Ardea herodias), bat species, voles and shrews (Sorex sp.), cliff
swallow (Petrochelidon pyrrhonota), garter snake (Thamnophis
sirtalis)

Kit fox (Vulpes macrotis), kangaroo rats (Dipodomys sp.), pallid
kangaroo mouse (Microdipodops pallidus), desert horned lizard
(Phrynosoma platyrhinos)

Swainson’s hawk, great-horned owl (Bubo virginianus), red-
tailed hawk (Buteo jamaicensis), coyote, pocket mice, pocket
gophers, voles, barn swallow (Hirundo rustica), western fence
lizard (Sceloporus occidentalis), gopher snake (Pituophis catenifer)

Sources: SWReGAP 2010 and Pondera 2010

Area. Species documented during surveys were typical for the habitat types
found within the Projects Area. Surveys coincided with migration of some avian
species that were passing through the Lahontan Valley.

Game Species

Habitat for game species is managed by BLM. Game species observed within the
Salt Wells Energy Projects Area include pronghorn antelope, mule deer,
mourning dove, and waterfowl. Both mule deer and pronghorn were noted
within mixed salt desert scrub on the Carson Lake and Pasture side of the

January 201 |

Draft Environmental Impact Statement 3-93

Salt Wells Energy Projects



3. Affected Environment

Bunejug Mountains. Pronghorn or their sign were also seen on the Eightmile Flat
side of the Bunejug Mountains. Pronghorn are more abundant within sagebrush
communities but occur in lower, drier elevation habitat, such as that of mixed
salt desert scrub. Pronghorn browse on a variety of vegetation found in the
Projects Area, such as saltbush, rabbitbrush, cheatgrass, Indian ricegrass, lamb’s
quarters, shadscale, globemallow, and penstemon. Pronghorn seemed to move
through the Bunejug Mountains via drainages and valleys (e.g., the valley behind
Vulcan’s Power Plant Site 5 to Power Plant Site 2) (Pondera 2010).

Mule deer sign was also noted in the agricultural fields and Carson Lake and
Pasture where mourning doves also occurred. Mule deer utilization of the
Projects Area is likely low, but stable. The Projects Area habitats are mapped by
NDOWY as a “Mule Deer Distribution” area (Pondera 2010).

Migratory Birds
A description of migratory birds within the Salt Wells Energy Projects Area is
presented in Section 3.12, Migratory Birds.

SPPC Project Area
Habitats traversed by the Alternatives for the SPPC transmission line include
developed and agricultural, riparian, emergent marsh (associated with canals),
mixed salt desert scrub, and greasewood flat. Common species listed in Table 3-
20 for these habitats are likely to occur.

Ormat Project Area
The Ormat Project Area covers greasewood flat, perennial wetlands (wet
meadow associated with Carson Pasture and canal), and a limited amount of
mixed salt desert scrub. Common species listed in Table 3-20 for these habitats
are likely to occur.

Vulcan Project Area
The Vulcan Project Area covers all habitat types except for developed and
agricultural. Additionally, various rock outcrops and other formations (e.g., tufa)
were within or adjacent to their sites. The bulk of the species noted within
Table 3-20 were within the Vulcan Project Area.

3.12 MIGRATORY BIRDS
Regulatory Background

Migratory Bird Treaty Act of 1918
The Migratory Bird Treaty Act implements a series of international treaties that
provide for migratory bird protection. The Act authorizes the Secretary of the
Interior to regulate the taking of migratory birds; the act provides that it shall be
unlawful, except as permitted by regulations, “to pursue, take, or kill any
migratory bird, or any part, nest or egg of any such bird” (16 USC 703) but
does not regulate habitat. The list of species protected by the Act was revised in

3-94 Draft Environmental Impact Statement January 201 |

Salt Wells Energy Projects



3. Affected Environment

March 2010, and includes almost all bird species (1,007 species) that are native
to the US.

Executive Order 13186, Responsibilities of Federal Agencies to Protect
Migratory Birds

Signed on January |1, 2001, this Executive Order directs each federal agency
taking actions that are likely to have a measureable effect on migratory bird
populations to develop and implement a Memorandum of Understanding with
the USFWS that promotes the conservation of migratory bird populations.

Bald and Golden Eagle Protection Act

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 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.”

An important eagle-use area is defined in the 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 NEPA analysis of golden eagles and their habitat
for all renewable energy projects (BLM IM No. 2010-156). The BLM Instruction
Memorandum (IM) on Golden Eagles provides direction for complying with the
Act, including its implementing regulations (i.e., Eagle Rule, 50 CFR parts |3 and
22) for golden eagles, and to identify steps that may be necessary within the
habitat of golden eagles to ensure environmentally responsible authorization and
development of renewable energy resources(BLM 2010d). The IM primarily
addresses golden eagles, because a process to acquire take permits for bald
eagles already exists. The IM is applicable until the USFWVS establishes criteria
for programmatic golden eagle permits.

Instruction Memorandum 2008-050, Migratory Bird Treaty Act—Interim
Management Guidance

This IM establishes a consistent approach for addressing migratory bird
populations and habitats when adopting, revising, or amending land use plans
and when making project level implementation decisions until a national
Memorandum of Understanding with the USFWS is established. It provides
guidance for conservation planning, land use planning, and management of
habitat for USFWS Bird Species of Conservation Concern and Game Birds
Below Desired Condition.
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Methods

Biological resource surveys were conducted for migratory birds, and existing
information was reviewed, as described in Section 3.9, Vegetation. For
migratory birds, surveys were conducted April through June using modified
point counts. Golden eagle and other raptors were surveyed specifically for the
presence of nests. For raptor nests outside of the Fallon agricultural area
(Ormat and Vulcan Project Areas) all rocky outcrops were surveyed for
suitability (e.g., enough vertical exposure), and for whitewash and stick nests.
Outcrops within direct sight of project facilities were examined with binoculars
and spotting scope, following the USFWS protocols for golden eagle inventory
and monitoring (Pagel et al. 2010). Potential nesting outcrops beyond sight of
the facilities were found using satellite imagery (e.g., Google Earth) and were
assessed for suitability (Pondera 2010).

Regional Overview

Lahontan Valley

The Lahontan Valley was historically covered by a large Pleistocene lake, Lake
Lahontan. As evidence of this, the valley is distinguished by terminus lakes and
wetlands associated with the formerly free-flowing Carson River and waters
diverted from the Truckee River via the Newlands Project. In an area of the
Great Basin that receives just over 5 inches of precipitation annually, the diverse
and extensive wetlands of the Lahontan Valley are a crucial stop along the
Pacific Flyway for hundreds of thousands of migrating shorebirds and waterfowl.
Estimates of annual shorebird use range between 250,000 and 500,000
individuals, including long-billed dowitcher (Limnodromus scolopaceus), western
and least sandpipers (Calidris mauri and C. minutilla), American avocet, and long-
billed curlew (PWNet 2010, Audubon 2010). The Lahontan Valley is also
regionally important for dozens of bird species that rely on the diverse wetlands
for reproduction. It has been designated as an Important Bird Area (IBA) by the
Audubon Society, is designated as an area of Hemispheric Importance by
Western Hemisphere Shorebird Reserve Network (Mclvor 2005), and is listed
as a Global IBA by the American Bird Conservancy (Wildlife Action Plan Team
2006). Eleven species of shorebirds breed, and another 23 migrate regularly
within the Intermountain West region of the Pacific Flyway (PWNet 2010). Up
to 90 percent of the world’s Wilson’s phalaropes (Phalaropus tricolor) molt or
stage in Intermountain West hypersaline lakes (PWNet 2010), and Stillwater
National Wildlife Refuge is the home of the largest colony of white-faced ibis
(Plegadis chihi), comprised of approximately 10,000 birds (Audubon 2010).

Salt Wells Energy Projects Area

Numerous migratory birds have the potential to use the Salt Wells Energy
Projects Area, as 56 species of birds were recorded during the 2010 field effort.
Species such as black-throated sparrow, horned lark, northern mocking bird
(Mimus polyglottos), and rock wren (Salpinctes obsoletus) are species associated
with intermountain basins mixed salt desert scrub, and were noted during the
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2010 surveys. Within marsh and playa habitats white-faced ibis, killdeer, yellow-
headed blackbirds, and great blue heron were commonly seen during the
surveys (Pondera 2010). Table 3-21, BLM-Designated Sensitive Bird Species,
USFWS Bird Species of Conservation Concern and Game Birds Below Desired
Condition (as per IM 2008-050) Potentially Occurring in the Projects Area,
presents BLM-Designated Sensitive Bird Species, USFWS Bird Species of
Conservation Concern, and Game Birds Below Desired Condition (as per IM
2008-050) that could potentially occur in the Projects Area. BLM-designated
sensitive bird species are also addressed in this section.

Raptors were seen throughout the Projects Area primarily within the developed
and agricultural habitats. Red-tailed hawks were seen nesting in many of the
trees of the agricultural areas and were seen foraging within most habitats,
including greasewood flats. Great-horned owls were seen nesting in similar
habitats as those of red-tailed hawks. A pair of American kestrels (Falco
sparverius) was seen in April, and again with a fledged young near outcrops along
the Carson Lake and Pasture area. Since they are cavity nesters, it is unclear
where they may nest, but the riparian habitats within the agricultural areas are
the likely setting. Only one northern harrier was noted during the surveys;
these ground nesters likely nest along many of the agricultural and pasture
habitats as well as the playa habitats with wetlands (Pondera 2010).

Table 3-21

BLM-Designated Sensitive Bird Species, USFWS Bird Species of Conservation Concern and
Game Birds Below Desired Condition (per IM 2008-050) Potentially Occurring in the

Projects Area

Status!
Species (BLM/ Habitat Potential for Occurrence 2
USFWS)
Black tern S/-- Nests colonially within Unlikely to occur; known to occur
Chlidonias niger freshwater marshes with in the freshwater marshes with
emergent vegetation. emergent vegetation of Carson Lake
and Pasture. This habitat is not
present in the Projects Area.
Burrowing owl S/-- Burrow sites in open, dry Could occurs; all sites provide
Athene cunicularia annual or perennial limited burrow opportunities. Most
grasslands, deserts, and suitable habitat occurs within the
scrublands with low-growing SPPC alignment along pastures.
vegetation and burrowing Known to occur near Fallon
mammal populations. (NDOW) and Carson Lake and

Pasture (Floyd et al. 2007).
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Table 3-21

BLM-Designated Sensitive Bird Species, USFWS Bird Species of Conservation Concern and
Game Birds Below Desired Condition (per IM 2008-050) Potentially Occurring in the

Projects Area

Status!
Species (BLM/ Habitat Potential for Occurrence 2
USFWS)
Ferruginous hawk S/BSCC Associated with a variety of Unlikely to occur; suitable nesting
Buteo regalis open habitats with single habitat does not occur in Projects
juniper or pine trees for Area. NDOW designates a
perch or nest. distribution line along the southern
edge of the Projects Area.
Golden eagle S/BSCC Nests on rocky scarps with  Known to occur; observed during
Aquila chrysaetos large expanses of hunting 2010 surveys, nests were located
territory. less than one kilometer from Vulcan
well locations.
Loggerhead shrike S/BSCC Uses a wide range of open  Known to occur; Suitable habitat
Lanius ludovicianus habitats including present. Observed during the 2010
shrublands, pinyon juniper,  surveys and have been documented
pastures, and agricultural within Lahontan Valley (Floyd et al.
fields. 2007).
Long-billed curlew S/BSCC Nests in naturally short Known to occur; nesting curlew
Numenius americanus grasslands and agricultural ~ was noted during 2010 surveys.
fields with flooded fields or  Known to nest at Carson Lake and
near wetlands with mudflats, Pasture, agricultural fields, meadow,
wet soils along shallow and playa wetland habitats provide
shorelines. suitable nesting sites (GBBO 2010;
Floyd et al. 2007).
Prairie falcon S/-- Nests on cliff faces adjacent Known to occur; suitable nesting
Falco mexicanus to foraging habitat of habitat exists on rock outcrops.
saltbush, sagebrush, Seen in 2010 surveys. Known to
creosote bush, greasewood, occur in the Lahontan Valley (Floyd
agricultural crops, and native et al. 2007, NDOW 2010).
perennial grasses.
Short-eared owl S/-- Nests on ground. Expansive Could occur; suitable habitat occurs

Asio flammeus

wet meadow or pasture and
hay crops, or similar
grassland buffered by open
shrublands, marsh
component benéeficial, little
or no urban encroachment.

within the agricultural and wet
meadow areas. Known to occur
near Fallon and Carson Lake and
Pasture (Floyd et al. 2007).
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Table 3-21

BLM-Designated Sensitive Bird Species, USFWS Bird Species of Conservation Concern and
Game Birds Below Desired Condition (per IM 2008-050) Potentially Occurring in the

Projects Area

Status!
Species (BLM/ Habitat Potential for Occurrence 2
USFWS)
Snowy plover S/BSCC Associated with barren Likely to occur; known to nest at
Charadrius alexandrinus shorelines of playa lakes that Carson Lake and Pasture, and other
contain water but have little sites in the Lahontan Valley (GBBO
or no emergent or shoreline 2010; Floyd et al. 2007); wetland
vegetation. playa sites provide suitable nesting
habitat.
Swainson’s hawk S/-- Nests in single old growth ~ Known to occur; Swainson’s hawks
Buteo swainsoni cottonwoods, adjacent to were noted during 2010 surveys.
foraging habitat of open Suitable nesting and foraging habitat
riparian woodlands with occurs along the Carson Lake and
significant expanses of Pasture area and along the SPPC
pasture, agricultural fields,  alignment. Two occupied nests
wet meadow, or open were documented in the Projects
shrublands with grass cover Area during 2010 surveys. Known
in immediate vicinity. to occur throughout the Fallon area
(Floyd et al. 2007).
Brewer’s sparrow --/BSCC Associated with sagebrush ~ Known to occur; documented
Spizella breweri but is also found in salt during the 2010 surveys.
desert scrub habitats.
Sage sparrow --/IBSCC Associated with sagebrush ~ Known to occur; documented
Amphispiza belli habitats but is also found salt during the 2010 surveys.
desert scrub.
Mourning dove -G Found in a variety of habitats Known to occur; documented
Zenaida macroura except playas. during the 2010 surveys.
Mallard --/IG Found anywhere water Known to occur; documented
Anas platyrhynchos sources occur. during the 2010 surveys in
agricultural fields and canals.
Canvasback -G Nests in aquatic habitats Known to occur; Documented

Aythya valisineria

with dense emergent
wetlands.

during the 2010 surveys, however,
suitable nesting habitat does not
occur within the Projects Area.
Documented nesting at Carson
Lake and Pasture (Floyd et al. 2007).
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Table 3-21
BLM-Designated Sensitive Bird Species, USFWS Bird Species of Conservation Concern and
Game Birds Below Desired Condition (per IM 2008-050) Potentially Occurring in the
Projects Area

Status!
Species (BLM/ Habitat Potential for Occurrence 2
USFWS)

' Legal Status Definitions

BLM Listing Categories

S BLM-designated sensitive species
USFWS Listing Categories

BSCC Bird Species of Conservation Concern
G Game Birds Below Desired Condition

? Potential for Occurrence Definitions

Unlikely to occur: Potentially suitable habitat present but species unlikely to be present in the Salt Wells Projects Area
because of current status of the species and very restricted distribution.

Could occur: Suitable habitat is available in the Projects Area; however, there are few or no other indicators that the
species might be present.

Likely to occur: Habitat conditions, behavior of the species, known occurrences in the project vicinity, or other factors
indicate a relatively high likelihood that the species would occur in the Projects Area.

Known to occur: The species, or evidence of its presence, was observed in the Projects Area during surveys or was
reported by others.

Source: NNHP 2010, NDOW 2010, Bradley et al. 2006, Floyd et al. 2007, and GBBO 2010

BLM-Designated Sensitive Bird Species

Golden Eagle. Golden eagles were noted within the Salt Wells Energy Projects
Area, as were nest outcrops and roosts. No occupied nest was located within
any Projects Area during the survey period. An occupied nest was observed
during 2010 surveys (nest GoEa 3), though it was possibly a failed nest, as an egg
was noted at the edge of the nest and minimal down was seen. This nest was
located within 1.25 miles (2.3 kilometers) from Ormat’s proposed pipelines,
within 0.25 miles (0.40 kilometers) from Highway 50. Two nest outcrops
featuring numerous alternative nests (GoEa | and GoEa 2) are adjacent to the
Vulcan Project Area. The entire Salt Wells Energy Projects Area provides
suitable foraging, roosting, nesting, and migratory habitat. Two adults were seen
in late April above the Bunejug Mountains and were observed on a number of
occasions during early May. The pair was seen using one of the unoccupied nest
outcrops (GoEa |), appearing to be unaffiliated with a nest in early May. A
juvenile golden eagle was seen north of Highway 50 above Eetza Mountain near
the GokEa 3 nest location (Pondera 2010).

There are an estimated seven alternate nest sites located on rock outcrops
within four miles of proposed project facilities, each having one to five alternate
nests per outcrop. The majority of these nest locations were documented
during the 2010 surveys; two nest locations documented by NDOW were not
surveyed for as access was unattainable (Pondera 2010).
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The landscape of the Salt Wells Energy Projects Area is ideal golden eagle
habitat, as it has wide open terrain, including agricultural land and open shrub
habitats with suitable nest features (e.g., rock outcrops). Nest sites generally
have expansive views of their territory. Golden eagle’s common prey sources
are rabbits, ground squirrels, other medium or small mammals (e.g., coyote
pups), and carrion; the Projects Area also offers afterbirth from calving activities
within the Carson Pasture area (Pondera 2010).

Burrowing Owl. Surveys for burrowing owls and potential habitat revealed
limited suitable burrow opportunities for this species. Burrowing owls rely on

other species to construct burrows for shelter and nesting, and they prefer
habitat that has a sparse shrub cover, such as grasslands or barren fields, with
suitable perches. These perches may be rocks, shrubs or simply mounds of dirt
that offer views for hunting lizards and insects as well as lookouts for potential
predators. It is not uncommon to see these owls near roadways or other
somewhat busy locales. Burrow complexes of kit fox, badger, ground squirrel,
and coyote were noted and examined during surveys. Few were suitable for
owls because of excessive shrub canopy, steep slope locations, and ground
squirrel burrows were often easily collapsed. No burrow examined had
characteristic whitewash or pellets usually found with burrowing owl visitation
or inhabitation. The species is known to occur nearby, and as such, is
considered to have the potential to occur within the Salt Wells Energy Projects
Area (Pondera 2010).

Prairie Falcon. Suitable prairie falcon foraging habitat and nest features occur
throughout the Salt Wells Energy Projects Area, as they commonly utilize the
same nest locations as golden eagles. Prairie falcon was not encountered during
the surveys, but two were seen during a site visit in August. It is likely that
prairie falcon were not nesting within a mile of the Projects Area in 2010.
According to NDOW records, they have been documented nesting within the
Projects Area. Suitable habitat includes areas of sagebrush, salt desert scrub, and
badlands with cliffs, canyons, or rocky ledges for nests. They commonly prey on
small mammals and birds (Pondera 2010).

Swainson’s Hawk. Swainson’s hawks appear to be plentiful in the Lahontan
Valley. They were seen during nearly all site visits and were documented nesting

adjacent to or within the Salt Wells Energy Projects Area. This migrant arrives
in Nevada in April from South America. Swainson’s hawk habitat is that of open
fields, agricultural areas and grasslands with large mature trees for nesting.
Swainson’s hawk preys upon lizards, small mammals, and insects, which are their
primary prey base during the non-breeding season. Swainson’s hawk have been
reported to nest in riparian areas, not utilizing large trees, and one occupied
nesting locale was observed within a large tamarisk adjacent to a canal,
approximately six feet off the ground. Other nests in the valley are primarily
located within larger trees, such as cottonwoods and elms, and one such nest
was located within the Projects Area (Pondera 2010).
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Short-eared Owil. Surveys were not conducted specifically for short-eared owils.
Short-eared owls are active during crepuscular hours (dawn and dusk), but field
surveys generally did not occur during this time period. Their preferred hunting
habitats include grasslands, wetlands, or other habitats supporting healthy vole
populations (e.g., Carson Pasture). Nests are generally located within dry
grasslands with tall ground cover. The Salt Wells Energy Projects Area likely
supports this species, particularly near the Carson Lake and Pasture wetland
habitats (Pondera 2010).

Other Avian Species. Three additional BLM-designated sensitive avian species
that might or do occur in the Salt Wells Energy Projects Area are the
loggerhead shrike, snowy plover, and long-billed curlew. These species are also
USFWS Bird Species of Conservation Concern. Loggerhead shrike were seen
most abundantly in July and were noted in all habitats where they likely nest in
larger shrubs. Snowy plovers were once more abundant than the now roughly
350 individuals in northern Nevada, all within the Lahontan Valley (Floyd et al.
2007). Snowy plovers nest in the area from late March until July. Nesting snowy
plovers have been documented within the Carson Lake and Pasture area and
within the playa south east of Eightmile Flat (Four Mile Flat) (NNHP 2010a), and
the Projects Area provides suitable habitat for this species. Surveys of Eightmile
Flat coinciding with the breeding period for this plover were conducted on only
one day in June, which was an extremely windy day.

Long-billed curlews were noted during the surveys, as was a nest. They have
been previously documented breeding within the Lahontan Valley (Floyd et al.
2007). Long-billed curlews are a grassland species but have adapted to changing
habitats and now utilize irrigated hay meadows and agricultural areas as well as
cheatgrass stands (GBBO 2010). One nest was located within the Carson
Pasture adjacent to Ormat’s proposed components (Pondera 2010).

USFWS Bird Species of Conservation Concern

Sage sparrow and Brewer’s sparrow were seen within the Projects Area during
the 2010 surveys. Sage sparrow likely nests within the habitats of the Projects
Area; they were seen in virtually every habitat transect between April and July
except those within the playa or wetland areas. Brewer’s sparrows were seen
during the early surveys (April and May) but were seen only twice in July. Mixed
salt desert scrub habitat provides nesting and foraging habitat for both of these
species (Pondera 2010).

Game Birds Below Desired Condition

Mourning dove and mallard were both encountered during surveys—mallard
within the ditches and mourning doves throughout the Salt Wells Energy
Projects Area. Suitable nesting habitat for mallard occurs within the Carson
Lake and Pasture area. Mourning doves nest in a variety of habitats except
playas but are primarily found nesting within the riparian and agricultural
habitats (Pondera 2010).
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SPPC Project Area

Habitats traversed by the Alternatives for the transmission line include
developed and agricultural, riparian, emergent marsh (associated with canals),
mixed salt desert scrub, and greasewood flat. The agricultural areas provide
substantive habitat for a variety of raptors and dozens of species of migratory
birds that the other project components do not, such as red-tailed hawks,
great-horned owls, and American kestrels. The SPPC proposed transmission
line crosses documented nesting habitat for Swainson’s hawk, loggerhead shrike,
sage sparrow, and mourning dove, potentially suitable habitat for burrowing and
short-eared owls, and foraging habitat for golden eagle. One occupied
Swainson’s hawk nest was located in a cottonwood tree adjacent to the
proposed alternative alignment. Because of the density of Swainson’s hawks
seen in the Fallon agricultural area, it is likely there are more nests nearby.
Other species that were observed include western kingbird (Tyrannus verticalis),
western meadowlark (Sturnella neglecta), lazuli bunting (Passerina amoena), and
white-faced ibis (Pondera 2010).

Ormat Project Area

The Ormat Project Area is composed of greasewood flat, perennial wetlands
(wet meadow associated with Carson Pasture and canal), and a limited amount
of mixed salt desert scrub. It includes potential nesting habitat for Swainson’s
hawk, long-billed curlew, snowy plover, loggerhead shrike, sage sparrow,
mallard, and mourning dove. It also provides potentially suitable habitat for
short-eared owl as well as foraging habitat for golden eagle and prairie falcon.
Long-billed curlew and Swainson’s hawks were noted nesting within the Ormat
Project Area. The occupied 2010 golden eagle nest, GoEa 3, was located 1.25
miles from the Ormat Project Area. However, Highway 50 bisects the nest site
from the proposed facilities (Pondera 2010). Other bird species observed
utilizing habitats within the Ormat Project Area include northern mocking bird,
white-faced ibis, and yellow-headed blackbirds (Pondera 2010).

Vulcan Project Area

The Vulcan Project Area covers all habitat types except developed and
agricultural. Additionally, various rock outcrops and other formations (e.g., tufa)
were within or adjacent to their sites. The bulk of the migratory bird species
noted were within the Vulcan Project Area (Pondera 2010).

The Vulcan interconnection line primarily covers mixed salt desert scrub and
greasewood habitat. Approximately three miles of the interconnection line
crosses stabilized dune habitat interlaced with mixed salt desert scrub. Bird
species that utilize these habitats, as described previously, are likely to be found
in this area (Pondera 2010).

Numerous BLM-designated sensitive, USFWS Bird Species of Conservation
Concern, and Game Birds Below Desired Condition were found within the
Vulcan Project Area, including golden eagle, loggerheaded shrike, Brewer’s
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sparrow, sage sparrow, and mourning dove. No occupied BLM-designated
sensitive species nests were located within the Project Area during the surveys.
Additionally, nesting habitat occurs for snowy plover and prairie falcon.
Potentially suitable habitat exists for long-billed curlew (Pondera 2010).

Two unoccupied golden eagle nests, GoEa | and GoEa 2, are within one-half
mile from proposed and existing project facilities, as is a bat and raptor roost
outcrop (Pondera 2010). GoEa | is located on public land and is a large basalt
outcrop adjacent to an intermittently active gravel quarry on private land. It has
at least four stick nests of varying size and age; most look as if they have been
used for years, although do not appear to have had significant recent use.
Golden eagles were observed using the rock in May 2010. Vulcan has an
approved well approximately 0.5 mile from the outcrop where GoEa | is
located. The proposed transmission line is within 0.3 mile from the outcrop.

GokEa 2 is located on a lower basalt outcrop with a tufa mantle. This single stick
nest outcrop is shallow and relatively small for golden eagle use; the most
recent nesting raptor was likely a prairie falcon due to egg shell fragments and
small prey size found. This outcrop is approximately 0.5 mile from two
proposed and one existing well, approximately 0.8 mile from the proposed
Power Plant Site 5, and 0.65 mile from the proposed transmission line.

One rock feature provides roosts for a variety of raptors including golden eagles
and prairie falcons. This outcrop is within 500 feet of an existing well.

3.13 BLM-DESIGNATED SENSITIVE SPECIES (ANIMALS AND PLANTS)
Regulatory Background

BLM Manual 6840 - Special Status Species Management

BLM Manual 6840 provides management policy for federally listed species and
BLM-designated sensitive species. Species classified as BLM-designated sensitive
must be native species found on BLM-administered lands for which the BLM has
the capability to significantly affect the conservation status of the species
through management, and either:

l. There is information that a species has recently undergone, is
undergoing, or is predicted to undergo a downward trend such
that the viability of the species or a distinct population segment
of the species is at risk across all or a significant portion of the
species range; or

2. The species depends on ecological refugia or specialized or
unique habitats on BLM-administered lands, and there is
evidence that such areas are threatened with alteration such
that the continued viability of the species in that area would be
at risk.
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Methods

BLM protects and manages habitat for the enhancement and protection of the
species future existence.

Biological resource surveys were conducted for BLM-designated sensitive
species as described in Section 3.9, Vegetation. Potentially suitable plant
communities for BLM-designated sensitive plants within the project footprint
and buffer areas for all projects were examined during the time most suitable
for identification (bloom period); however, the blanket surveys within the
Vulcan Project Area did not occur during the appropriate timeframe for
identification (Pondera 2010).

All ground burrows within project footprints and buffers were noted and
examined for evidence of burrowing owls (e.g., feathers, pellets with insect
exoskeletons, whitewash). Additionally, areas that had good exposure, such as
back dirt or rises that had little vegetative cover, were also examined for
potential use by burrowing owls (Pondera 2010).

Regional Overview

Habitats within the Salt Wells Energy Projects Area were mapped using
SWReGAP, as described in Section 3.9, Vegetation. Some of these habitats
provide potentially suitable habitat for BLM designated species.

Table 3-22, BLM-Designated Sensitive Species Potentially Occurring in the
Projects Area, was distilled from the list given by the Stillwater Field Office
biologist. The table includes only those species that might have potentially
suitable habitat within or directly adjacent to the Projects Area as determined
by field surveys, NDOW comments, NNHP data query, or other sources.
Those species which are not likely to occur in the Salt Wells Energy Projects
Area are only addressed in the table. Species with the potential to occur are
discussed in greater detail below (Pondera 2010). All BLM-designated sensitive
bird species are discussed in Section 3.12, Migratory Birds.

Reclamation-administered lands are currently undergoing the development of a
resource management plan. Reclamation management plans only manage
federally listed species and do not account for state or other designated
sensitive species. BLM-designated sensitive species found within Reclamation and
private lands are addressed as if they were within BLM managed lands (Pondera
2010).
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Table 3-22
BLM-Designated Sensitive Species Potentially Occurring in the Projects Area
Status! .
Species (BLM/ Habitat gotentlal forz
USFWS) ccurrence
Plants
Oryctes S/-- Deep loose sand of stabilized Could occur; Potentially
Orvctes nevadensis dunes, washes, and valley flats. suitable habitat exists in
g Annual appears under optimal sandy areas. (Morefield
temperature and rain fall 2001).
conditions. Blooms May-June.
Nevada dune S/-- Deep loose sandy soil in valley Could occur; potentially

beardtongue

Penstemon arenarius

bottoms, eolian deposits and
alkaline areas in shadscale habitats.
Blooms May-June.

suitable habitat is present
with the Vulcan Project
Area. Known to occur in
northern Churchill County
along the Carson Sink
(Morefield 2001).

Invertebrates

Hardy’s aegialian scarab S/--
Aegialia hardyi

Pallid wood nymph S/--

Cercyonis oetus pallescens

Found only within dune habitats.

Alkaline flats

Unlikely to occur; known
to occur at Sand Mountain
and could occur at Blow
Sand Mountains directly
south of the southern
edge of the Salt Wells
Energy Projects Area.
Suitable dune habitat does
not occur in the Projects
Area.

Could occur; potentially
suitable habitat exists
along playas where alkali
meadows occur. Has been
documented in Churchill
County.

Birds

Nests colonially within freshwater

marshes with emergent vegetation.

Unlikely to occur; known
to occur in the freshwater
marshes with emergent
vegetation of Carson Lake
and Pasture. This habitat is
not present in the Projects
Area.

Black tern S/--
Chlidonias niger
Burrowing owl S/--

Athene cunicularia

Burrow sites in open, dry annual or

perennial grasslands, deserts, and

Could occur; all sites
provide limited burrow
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Table 3-22
BLM-Designated Sensitive Species Potentially Occurring in the Projects Area
Status! .
Species (BLM/ Habitat gz:r:::‘:;z
USFWS)
scrublands with low-growing opportunities. Most
vegetation and burrowing mammal suitable habitat occurs
populations. within the SPPC alignment
along pastures. Known to
occur near Fallon
(NDOW) and Carson
Lake and Pasture (Floyd et
al. 2007).
Ferruginous hawk S/BSCC Associated with a variety of open  Unlikely to occur; suitable
Buteo regalis habitats with single juniper or pine  nesting habitat does not
trees for perch or nest. occur in Projects Area.
NDOW designates a
distribution line along the
southern edge of the
Projects Area.
Golden eagle S/BSCC Nests on rocky scarps with large Known to occur; observed
Aquila chrysaetos expanses of hunting territory. during 2010 surveys, nests
were located less than one
kilometer from Vulcan
well locations.
Loggerhead shrike S/BSCC Uses a wide range of open habitats Known to occur; Suitable
Lanius ludovicianus including shrublands, pinyon habitat present. Observed
juniper, pastures, and agricultural  during the 2010 surveys
fields. and have been
documented within
Lahontan Valley (Floyd et
al. 2007).
Long-billed curlew S/BSCC Nests in naturally short grasslands  Known to occur; nesting
Numenius americanus and agricultural fields with flooded  curlew was noted during
fields or near wetlands with 2010 surveys. Known to
mudflats, wet soils along shallow nest at Carson Lake and
shorelines. Pasture, agricultural fields,
meadow, and playa
wetland habitats provide
suitable nesting sites
(GBBO 2010; Floyd et al.
2007).
Prairie falcon S/-- Nests on cliff faces adjacent to Known to occur; suitable

Falco mexicanus

foraging habitat of saltbush,
sagebrush, creosote bush,
greasewood, agricultural crops, and

nesting habitat exists on
rock outcrops. Seen in
2010 surveys. Known to
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Table 3-22

BLM-Designated Sensitive Species Potentially Occurring in the Projects Area

Status! .
Species (BLM/ Habitat gz:r:::‘:;z
USFWS)
native perennial grasses. occur in the Lahontan
Valley (Floyd et al. 2007,
NDOW 2010).
Short-eared owl S/-- Nests on ground. Expansive wet Could occur; suitable
Asi meadow or pasture and hay crops, habitat occurs within the
sio flammeus . .
or similar grassland buffered by agricultural and wet
open shrublands, marsh component meadow areas. Known to
beneficial, little or no urban occur near Fallon and
encroachment. Carson Lake and Pasture
(Floyd et al. 2007).
Snowy plover S/BSCC Associated with barren shorelines  Likely to occur; known to
Ch . . of playa lakes that contain water nest at Carson Lake and
aradrius alexandrinus i o
but have little or no emergent or Pasture, and other sites in
shoreline vegetation. the Lahontan Valley
(GBBO 2010; Floyd et al.
2007); wetland playa sites
provide suitable nesting
habitat.
Swainson’s hawk S/-- Nests in single old growth Known to occur;
Buteo swainsoni cottonwoods, adjacent to foraging  Swainson’s hawks were
habitat of open riparian woodlands noted during 2010
with significant expanses of pasture, surveys. Suitable nesting
agricultural fields, wet meadow, or and foraging habitat occurs
open shrublands with grass cover in along the Carson Lake and
immediate vicinity. Pasture area and along the
SPPC alignment. Two
occupied nests were
documented in the
Projects Area during 2010
surveys. Known to occur
throughout the Fallon area
(Floyd et al. 2007).
Mammals
Pallid Bat S/-- Found in a variety of habitats from Known to occur; foraging

Antrozous pallidus

low desert to brushy terrain to

coniferous forest and non-

coniferous woodlands. Roosts in a
variety of settings (rocks, trees,

buildings, caves, adits, etc.).

habitat available, roost
sites exist within rock
outcrops. One dead pallid
bat was noted within the
Projects Area at a rock
outcrop during the 2010
surveys. Known to occur
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Table 3-22

BLM-Designated Sensitive Species Potentially Occurring in the Projects Area

Status! .
Species (BLM/ Habitat gz:r:::‘:;z
USFWS)
elsewhere in Lahontan
Valley (Bradley et al.
2006).
Townsend’s Big-eared  S/-- Highly associated with caves and Could occur; only foraging
Bat mines. Found primarily in rural habitat available.
Corynorhinus townsendii settings from deserts to lower, mid Documented in Lahontan
to high-elevation mixed coniferous- Valley (Bradley et al.
deciduous forest. 2006).
Big Brown Bat S/-- Occurs in a variety of habitats, Could occur; foraging
. including pinyon-juniper, habitat available, roost
Eptesicus fuscus blackbrush, creosote, sagebrush, sites exist within rock
agriculture, and urban habitats. outcrops. Known to occur
Roosts in a variety of settings. in Lahontan Valley
(Bradley et al. 2006).
Hoary Bat S/-- Tree-associated species. Found Could occur; foraging
Lasi . primarily in forested upland habitats habitat available.
asiurus cinereus . o )
as well as in gallery-forest riparian  Documented in Lahontan
zones, and agriculture habitats. Valley (Bradley et al.
Roots primarily in trees. 2006).
California Myotis S/-- Found in a variety of habitats from Likely to occur; foraging
Mvoti . desert scrub to forests, but more  habitat available, roost
yotis evotis . . . . o
common in the Mojave. Roosts in a sites exist within rock
variety of settings. outcrops. Known to occur
in Lahontan Valley
(Bradley et al. 2006).
Small-footed Myotis S/-- Inhabits a variety of habitats Likely to occur; foraging
Myais ciliolabrum including desert scrub, grasslands,  habitat available, roost
sagebrush steppe, and blackbrush, sites exist within rock
greasewood, pinyon-juniper outcrops. Known to occur
woodlands, pine-fir forests, in Lahontan Valley
agriculture, and urban areas. Roots (Bradley et al. 2006).
in caves, mines, and trees.
Little Brown Myotis S/-- Found primarily at higher elevations Could occur; foraging

and higher latitudes, often

habitat available, roost

Myotis lucifugus associated with coniferous forest.  sites exist within rock
Requires a nearby water source. outcrops. Known to occur
Roosts in a variety of settings. east of Lahontan Valley in
the Desatoya Mountains
(Bradley et al. 2006).
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Table 3-22

BLM-Designated Sensitive Species Potentially Occurring in the Projects Area

Status! .
Species (BLM/ Habitat gz:r:::‘:;z
USFWS)
Fringed Myotis S/-- Found in a wide range of habitats  Likely to occur; foraging
. from low desert scrub habitats to  habitat available, roost
Myotis thysanodes . . ) . Y
high elevation coniferous forests. sites exist within rock
Roosts in a variety of settings. outcrops. Known to occur
in Lahontan Valley
(Bradley et al. 2006).
Desert Bighorn Sheep ~ S/-- Typically occur in steep, mountain ~ Unlikely to occur; NDOW

Ovis canadensis nelsoni

rocky terrain with perennial water
sources (natural or human made).

mapped distribution south
of Projects Area in the
Cocoon Mountains; one
mile east of Cocoon
Switching Station. The
majority of this habitat
marginal as it is eolian
sandy dunes.

' Legal Status Definitions
BLM Listing Categories

S BLM-designated sensitive Species

USFWS Listing Categories
BSCC Bird Species of Conservation Concern

G Game Birds Below Desired Condition
2 Potential for Occurrence Definitions

Unlikely to occur: Potentially suitable habitat present but species unlikely to be present in the Salt Wells Projects
Area because of current status of the species and very restricted distribution.

Could occur: Suitable habitat is available in the Projects Area; however, there are few or no other indicators that
the species might be present.

Likely to occur: Habitat conditions, behavior of the species, known occurrences in the project vicinity, or other
factors indicate a relatively high likelihood that the species would occur in the Projects Area.

Known to occur: The species, or evidence of its presence, was observed in the Projects Area during surveys or was

reported by others.

Source: NNHP 2010, NDOW 2010, Bradley et al. 2006, Floyd et al. 2007, and GBBO 2010

BLM-Designated Sensitive Species

Plants

Two plant species were identified as potentially occurring within or adjacent to
the Projects Area based on literature reviews, NNHP data search and habitat
assessment. Both species primarily occur in sandy, stabilized dune/mixed salt
desert habitats. Surveys for oryctes, an annual, and Nevada dune beardtongue, a

perennial, occurred during the most reasonable time for identification. Due to a

long rainy season, the 2010 spring season was greatly extended. The floral

annual display was notable and the likelihood of encountering oryctes was
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reasonable given the plant’s fickle nature. Field surveys did not reveal the plant’s
presence. Surveys for the Nevada dune beardtongue occurred during the early
part of the typical bloom period, but the species was not encountered (Pondera
2010).

Invertebrates

Surveys were not conducted for the pallid wood nymph, but potentially suitable
habitat occurs within Eightmile Flat, where wet meadow habitat (both seasonal
and perennial wetlands) occurs. Little published literature is available regarding
the ecology of this butterfly species but it has been documented in Churchill
County and may occur in the Projects Area. Surveys were conducted during the
general flight time for most butterfly species. However, some days were windy
enough to preclude butterfly flight, particularly in Eightmile Flat (Pondera 2010).

Mammals. Bats are the only BLM-designated sensitive mammal species in the Salt
Wells Energy Projects Area. A variety of bats forage within the wetland and
agricultural habitats of the Projects Area, as they provide ample insect prey.
Mist-netting and sonar detection were utilized by NDOW to determine
presence of eight species of bats within the Lahontan Valley. Several species are
likely to use rock outcrops of the Projects Area (pallid bat, California myotis,
and small-footed myotis). Surveys specifically for bats were not conducted, but
outcrops were examined for the sign of bats (guano). Bats were found to utilize
the outcrops and usage is more concentrated the closer the outcrop is to
foraging habitat. One dead pallid bat was found at the base of an outcrop
adjacent to Vulcan’s existing well. This outcrop appears to be a roost for
numerous bats and raptors (Pondera 2010).

SPPC Project Area

Besides BLM-designated sensitive bird species, discussed in Section 3.12,
Migratory Birds, the only BLM-designated sensitive species that are likely to
occur within the SPPC Project Area are bats, which could use the area for
foraging (Pondera 2010).

Ormat Project Area

Besides BLM-designated sensitive bird species, discussed in Section 3.12,
Migratory Birds, the Ormat Project Area provides potentially suitable habitat for
pallid wood nymph as well as foraging habitat for bat species (Pondera 2010).

Vulcan Project Area

Besides BLM-designated sensitive bird species, discussed in Section 3.12,
Migratory Birds, pallid bat was observed within the Project Area. The habitat
within the Project Area includes emergent marsh, greasewood flat, mixed salt
desert scrub, rock outcrops, and vegetated (wetlands) and barren playa.
Potentially suitable habitat exists for pallid wood nymph. Bat species could occur
within rock outcrops (Pondera 2010).
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One rock feature supported roosting bats, including pallid bat. This outcrop is
within 500 feet of an existing well.

The southern three miles of the Vulcan alternative transmission line has the
most potentially suitable habitat, sandy soils, for oryctes and Nevada dune
beardtongue, two BLM-designated sensitive plants.

3.14 CULTURAL RESOURCES

Cultural resources are locations or objects of human activity, occupation, or
use. These resources include archaeological; historic; architectural sites,
structures, and places with important public and scientific values; and locations
of traditional cultural or religious importance to specific social or cultural
groups. Cultural resources discussed in this section include districts, sites,
buildings, structures, and objects listed on or eligible for the National Register
of Historic Places (NRHP). These are historic properties. Historic properties
may also include sites of traditional religious and cultural importance to Indian
tribes, termed a traditional cultural property (TCP). The cultural resource
component of the affected environment is covered by several legislative
authorities including Section 106 of the National Historic Preservation Act of
1966 as amended (NHPA), the Archaeological Resources Protection Act
(ARPA), the American Indian Religious Freedom Act and Executive Order
13007, and the Native American Grave Protection and Repatriation Act
(NAGPRA). Cultural resources within the Salt Wells Energy Projects also fall
under purview of the Programmatic Agreement among the BLM, Bureau of
Reclamation (Reclamation), and the Nevada SHPO regarding the Salt Wells
Energy Projects (2010) and the BLM Nationwide Programmatic Agreement and
a State Protocol Agreement between BLM Nevada and Nevada SHPO (2009c¢).

The cultural resources of the Salt Wells area have an important role in the
Native American, archaeological, architectural, and public communities in the
region. This category typically includes objects, general locations, discrete sites,
structures, and buildings. Here, the category is expanded to include Native
American resources, discussed in Section 3.15, Native American Religious
Concerns. Many sites contribute significant information to scientific inquiry and
provide vital connections to the traditional knowledge and practices of the
native peoples who still call the area home. The foundations of much of western
Great Basin prehistory and ethnology were developed in this region. The area
of potential effect (APE) for cultural resources encompasses the surface area
and depths to which the proposed action and facilities operation could disturb
cultural resources. It is extended to an indirect APE to include any TCPs, sacred
sites, buildings, districts, or historic properties that could be indirectly affected
by the proposed action and its visual effects.

Prehistoric sites in the region played a seminal role in the development and
understanding of regional prehistory spanning the last 10,000 years and the
historical record has proved equally rich. Regional historic developments,
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initially peripheral to emigrant goals in California, became nationally important
with the discovery of the Comstock Lode in 1859. The region is crossed by
historic corridors that carried people, mail, and goods from eastern cities to
growing mining, agricultural, and commercial centers of California, and later to
the mining towns and agricultural settlements of western Nevada. There are
several historic trails in this region managed and protected under the National
Trails System Act and two are in close proximity to the APE. The Pony Express
National Historic Trail and the Simpson Route, an early version of the Overland
Stage Route, pass under the southern extent of the proposed SPPC
transmission line and over the Vulcan Alternative | transmission line. A later
version of the stage line went through the Stillwater Range, about 12 miles
north of the APE. The Carson River Route of the California Trail passes north
of the APE near Fallon.

The Cultural Resource Overview, Carson District, West Central Nevada (Pendleton et
al. 1982) presents a detailed background of regional prehistoric and historic
research and sites. Although this overview provides an almost complete
inventory of prehistoric and historic sites found within the BLM Carson City
District and a comprehensive history of research, more than two decades of
time and anthropological research and theory have passed since its publication.
Much of this research has been presented in survey reports developed as a
result of commercial development in the Salt Wells area (Young and Wriston
2004; Obermayr and Branch 2007; Memmot et al. 2009) and this overview is
based in part on these documents.

Prehistoric Background

The Salt Wells region is rich in prehistoric archaeological sites. Rock shelters,
utilized caves, rock art, hunting blinds, tool stone quarries, open-air year-round
occupations, temporary camps, and task specific locations are among the
archaeological site types represented. The size, location, and complexity of
these sites vary through time and reflect changes in resource availability,
population dynamics, and environmental conditions. Archaeological patterns
observed in the Salt Wells Energy Project Area parallel those found over much
of the western Great Basin. The following chronological discussion was
developed from patterns observed in the regional archaeological record.

Terminal Pleistocene/Early Holocene

The planning area has been used by people at varying intensities since the end of
the Pleistocene 12,000 to 14,000 years ago. The Terminal Pleistocene and Early
Holocene archaeological record spanning roughly 10,000 to 7,000 years before
present (BP) is typically marked by various forms of leaf-shaped, lanceolate, and
often fluted points, and various stemmed points, that make up the “Western
Pluvial Lakes Tradition” of Bedwell (1970, 1973). Milling equipment is
occasionally present in Terminal Pleistocene and Early Holocene components
and more prevalent in later time periods. The adaptive strategy pursued by
these early inhabitants of the Great Basin has been described as Paleoarchaic

January 201 |

Draft Environmental Impact Statement 3-113
Salt Wells Energy Projects



3. Affected Environment

(Jones and Beck 1999) or Pre-Archaic (Elston 1986). Both labels emphasize
similarities to the generalized Archaic strategies of the later Holocene. Site
density is relatively low, probably due to low populations and high residential
mobility (Elston 1982, 1986; Elston and Zeanah 2002; Willig and Aikens 1988).
Sites of this period are found in diverse environments but are often situated to
take advantage of shallow lake/marsh systems. Northeast of the Salt Wells
Energy Projects Area, human remains and artifacts associated with this period
were recovered in Spirit Cave (Tuohy and Dansie 1997). During this time, the
diversity of obsidian source locations manifest in Great Basin Stemmed-series
projectile points is higher than during any subsequent period (Jones et al. 2003;
McGuire 2002), suggesting that the foraging ranges of their makers were
comparatively large.

Post MazamalEarly Archaic Period

Mazama Ash (ca. 7,000 BP) is the primary stratigraphic marker for the beginning
of this period that extends from about 7,000 to 3,500 BP. Evidence of Early
Archaic cultural activity in the western Great Basin is widespread, represented
by various split-stem projectile points (e.g., Gatecliff, Bare Creek, Martis).
Additionally, there are numerous flake tool scrapers, bifacial knives, heavy core
tools, and, for the first time, abundant ground and battered stone milling
equipment. Although few single component Early Archaic sites have been
investigated, nearly every major cave deposit and many open-air sites contain at
least some Early Archaic material (Beck 1995; Elston 1982; Pendleton et al.
1982). Even more numerous in the region are hundreds of small Early Archaic
upland camps.

The Early Archaic period witnessed an overall increase in archaeological site
density, a pattern that accelerates in the subsequent Middle Archaic period.
Ameliorating climatic conditions at the end of the Middle Holocene (ca. 7,200 to
3,440 BP) may have played a role in this transition, although it is not
immediately clear how local environmental changes affected specific plant and
animal resources. The increased archaeological visibility may also be due to
increasing population densities, with the exception of apparent population
decreases prior to 4,500 BP. Within this framework, the Early Archaic period
witnessed the initial rise of settlement hierarchies in this region of the Great
Basin and corresponds to the archaeological equivalents of base camps, field
camps, and task stations. It has been suggested that adaptive strategies during
this period involved water sources, such as rivers and springs, and that
substantial occupations were focused on these locations. Hidden Cave was
initially occupied during this period (Rhode 2003; Thomas 1985). This may have
been a result of the comparatively drier and warmer climate.

Middle Archaic Period

The Middle Archaic period (ca. 3,500 to 1,300 BP) in the western Great Basin
witnessed the accelerated elaboration of logistically well-organized adaptive
behavioral patterns, marked by increasing cultural complexity (Elston 1982,
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1986; Thomas 1982), possibly spurred by the wetter and cooler Late Holocene
(3,440 BP to present) climate. This is manifested in the archaeological record
through a variety of textiles and other perishable remains, an increase in rock
art, and an increasing range of site types. In the western Great Basin, the Middle
Archaic is characterized by its distinctive and elaborate material culture, long
distance trade and exchange relationships, and overall settlement complexity.
Occupations at Hidden Cave, Gatecliff Shelter, short-term camps at the James
Creek and South Fork shelters, and activities at the Tosawihi quarries all
increased during the Middle Archaic.

Middle Archaic times also saw the continued development of an unprecedented
phase of biface manufacture associated with major basalt, obsidian, and other
toolstone quarries (Elston and Raven 1992; Gilreath and Hildebrandt 1995; Hall
1983; McGuire 2002; McGuire and Bloomer 1996). The sizes, locations, and
assemblages of Middle Archaic sites suggest that they served many different
purposes. These sites reflect use as long-term residential bases, smaller serially
reoccupied camps, communal hunting/butchering localities (Pendleton and
Thomas 1983), quarries and stone-working camps (Bloomer 1997), and hunting
and gathering stations. Large settlements of Middle Archaic age have been
reported throughout western Nevada. Middle Archaic adaptations throughout
the western Great Basin may have been less residentially mobile, at least
compared to the more free-ranging settlement patterns of earlier times.
However, expansive exchange networks and long-range and logistically
organized forays by male hunting parties appear to have undergone continued
elaboration during this period.

Late Archaic Period

Most researchers now agree that the Late Archaic period (ca. 1,300 to 700 BP)
was a time of profound cultural change in the western Great Basin induced by a
combination of severe drought, population increases, resource imbalances,
ethnic displacements, changes in technology, and social conflict. In keeping with
the adaptive changes witnessed during the Middle Archaic Period, Late Archaic
occupations in the western Great Basin show increasing settlement
centralization (Clay 1996; Rosenthal 2000) and subsistence intensification, and a
decrease in the area over which groups foraged. Late Archaic deposits marked
by Rose Spring and Eastgate-series projectile points are present throughout the
region and occur in a wider range of settings than do earlier sites. Coinciding
with these changes in settlement pattern are numerous technological shifts.
House structures become smaller and less substantially built (McGuire 2002),
caches are fewer and less elaborate, and many types of perishable artifacts seem
to all but disappear from the record (Elston 1982, 1986; Pendleton et al. 1982).
The bow and arrow replace the atlatl (a device used for throwing a spear or
dart) as the principal weapon during the Late Archaic, contributing to a major
reorganization of flaked stone technologies.
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Ethnographic

Bifaces decrease significantly in size, abundance, and morphological formality and
are often replaced by numerous flake tools. Ground stone milling equipment
shows a similar trend toward unshaped artifacts that were rarely cached. The
shift to more expedient technologies—disposable tools that were less adaptable
to varied circumstances—suggests that Late Archaic populations were less
mobile and foraged more intensively over a limited area, obviating the need to
transport or cache more reliable and specialized tools. In sum, Late Archaic
settlement-subsistence adaptations appear to have decreased dramatically in the
area over which groups foraged, coinciding with a marked increase in settlement
centralization and resource intensification, but with little change in social
organization.

Terminal Prehistoric Period

The Terminal Prehistoric (circa 700 BP to AD 1820) comprises a generally
sparse archaeological record with respect to settlement patterns. Terminal
Prehistoric habitation sites are often situated in entirely different locations than
previous settlements. Sites and components dating to this time often have a
stand-alone quality: they are usually represented by a single house structure
found in an isolated context not tied to larger middens or residential
complexes. House construction techniques are very informal, often leaving no
more than shallow, circular zones of soil discoloration suggestive of very short-
term, single- or multi-season occupations. Their floor assemblages are
correspondingly low-density, but heterogeneous, reflecting a range of male- and
female related domestic and subsistence-related tasks consistent with a family
band occupation. None of these changes in settlement strategies seem to have
been accompanied by significant changes in technology, raw material use
patterns, or size of the areas over which people foraged. Quarrying activities at
Tosawihi increased and villages were established in less hospitable
environments, such as high altitudes, which may signify an expansion of a surplus
population. However, if settlement patterns are any indication, Terminal
Prehistoric socioeconomic organization underwent a major transformation.
Earlier band-like groups residing in large villages seem to have been replaced by
family or household units living in independent camps, much like those reflected
in the ethnographic record. The arrow points of this time are reflected in the
Desert Side-notched and Cottonwood-series. Lahontan Valley and the
shorelines of Carson Lake and the Carson River slough between Carson Lake
and the northerly Carson Sink and Stillwater Marsh region contain a wealth of
small and larger sites of this period that persist to historic Paiute use of the
same area.

Overview

The Native American group whose evidence is most commonly found in the
region is the Northern Paiute. The Toi Ticutta (also referred to as Toidikadi) or
“Cattail-eaters” retain close ties to the Salt Wells Energy Projects Area. The
Northern Paiute are a Uto-Aztecan speaking group that ranged over western
Nevada and the Owens Valley portion of eastern California. The Northern
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Paiute were semi-nomadic, moving between environmental zones to take
advantage of resources as they became available (Bengston 2003). Fowler (1992)
provides extensive background and detailed accounts of lifeways among the Toi
Ticutta, who are known to have visited and lived around the Salt Wells Basin.
Settlement and subsistence patterns varied according to type and abundance of
resources available within a group’s territory. The wetland environments of
Carson Lake and surrounding basins allowed a more centralized settlement and
subsistence strategy than that of neighboring bands. However, the annual round
was somewhat consistent from group to group. Winters were spent in
multifamily villages, composed of three to ten houses. Winter houses included a
conical pole framework built around a shallow depression and covered with tule
mats. During spring and summer, small groups moved away from the winter
village. They roamed widely, residing in camps located near resource
concentrations. A broad range of plants and animals from the diverse
environments within their territory were used for subsistence. The primary
resource base was derived from the wetland areas at Stillwater and Carson
Lake. Important resources included waterfowl and their eggs, the fishery with
tui chub, Tahoe sucker, and speckled dace, the abundant freshwater mussels,
and marsh plants such as cattails, bulrush, sago pondweed, pickleweed,
seepweed, and common reed. Later in the fall, some groups traveled to areas
where pine nuts could be collected. Fall also was the preferred hunting season.
Mountain sheep and deer were hunted, and antelope were taken in communal
drives. With the onset of winter, groups once again congregated and lived off
stores assembled over the summer and fall (Bengston 2003).

In the 1820s, British and American fur trappers began penetrating the Great
Basin, which includes northern and western Nevada. In 1830, Peter Skene
Ogden was the first documented non-Indian to enter the current Carson City
BLM District boundary and encounter Native American populations there
(Fowler 1992; d’Azevedo 1986a). By the 1850s, land acquisitions, ecological
changes, and cultural disruptions caused by non-Indians immigrating into the
region were curtailing traditional lifeways of the Northern Paiute to the extent
that they were becoming dependent on non-Indian communities (Malouf and
Findlay 1986).

Historic Background

Several themes and time periods can be used to discuss the Historic Period of
the lower Carson River and Salt Wells Basin: Exploration, Emigration and
Settlement, Development, and Modern (Obermayr and Branch 2007; Pendleton
et al. 1982; Elliot and Rowley 1987).

Exploration

Euro-American fur trappers and traders made their first forays into the central
Great Basin during the Exploration period (AD 1820 to 1850), amid
competition from British and American firms to exploit the Humboldt River
trapping grounds and other regional streams. Between 1826 and 1830, both
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Jedediah Smith of the Rocky Mountain Fur Company and Peter Skene Ogden of
the Hudson’s Bay Company led expeditions across modern-day Nevada.
However, fur-trapping potential was always marginal in the Great Basin, and
expeditions ended in the early 1840s. As fur trapping declined, official
government mapping and exploration expeditions were expanded into the
Great Basin, partially to establish an American presence in what was, until 1848,
Mexican territory. The Walker expedition in 1833 and the John C. Fremont
expeditions between 1843 and 1853 are likely the most notable. Fremont’s
expeditions produced comprehensive maps and descriptions of the region and
provided invaluable resources for later settlement and development.
Explorations in the project vicinity included the 1845-1846 crossing by E.M.
Kern of the Fremont expedition on the east margin of Carson Lake and |.
Simpson’s survey for the overland wagon route in 1859 which skirted the
eastern and southern margins of Carson Lake, extending through Alkali Valley
to the east (Simpson 1983).

Emigration and Settlement

The Emigration and Settlement Period (AD 1840 to 1880) encompasses the
phases of westward migration to and the settlement of California, the California
Gold Rush of the late 1840s, and the settlement and development of the
Comstock following the 1859 silver strikes. The first reservations for the
Northern Paiute were identified and occupied in 1859 at Walker Lake and
Pyramid Lake (although they were not established by Congress until 1874). The
Bidwell-Bartleson group was the first emigrant party to make the trans-Sierran
journey to California, following the Humboldt River through Nevada in 184|
and crossing the Sierra Nevada at Sonora Pass. They were followed in 1844 by
the Stevens party that established an alternative route along the Truckee River,
crossing the Sierra instead at Donner Pass. The trickle of settlers and gold-
seeking emigrants increased during the 1840s and [1850s. The Carson River
Route of the California Trail eventually became a major thoroughfare. Some of
the earliest permanent settlements were established along the route as supply
points.

These included Mormon Station, or Genoa, in Carson Valley in 1850 and
Ragtown, 20 miles northwest of the Salt Wells Energy Projects Area on the
Carson River. Ragtown, with its seasonal camps of merchants, was the first
freshwater source emigrants would have encountered after crossing the Forty
Mile Desert. A permanent post was established in 1854. Comstock silver strikes
in 1859 brought additional prospectors to the Virginia Range, approximately 55
miles west of the Projects Area. Industrial development of lode mining and
milling there created an expanded, relatively urbanized population in Virginia
City, Gold Hill, and Silver City. Farming and ranching expanded along the
Carson River and nearby valleys to support the new population centers. Other
previous metal discoveries and urban development followed across central
Nevada, although such instances were often short lived.
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Some of these mineral discoveries occurred in the Salt Wells Energy Projects
Area and included salt deposits at Sand Springs and borax along the western
edge of Eight Mile Flat. These borax works contain evidence of Chinese workers
and extraction strategies. Salt was an important component of nineteenth
century ore processing and borax an important commodity in and of itself. The
new population centers and mineral discoveries gave rise to regional wagon
road networks connecting markets to supply points and mineral sources to
mills. Of these freight roads, the Reese River Road passes just north of the
Projects Area, and the Fort Churchill to Sand Springs Road crosses the
southern portion of the Projects Area along the Pony Express National Historic
Trail and Overland Telegraph routes of 1860-1861 and 1861-1869, respectively.
Many of the initial roads ran east-west for delivery to California, but with the
completion of the transcontinental railroad along the Humboldt River corridor
in 1869, freight roads running north-south linking railheads with interior mining
districts began to be established. One of these roads was the Wadsworth and
Columbus Freight Road, which runs through the Projects Area.

Development

Evolution of agriculture and transportation along the lower Carson River east of
the Projects Area characterize the Development Period (AD 1880 to 1941).
However, much of that evolution had little direct impact on the Salt Wells Basin
or the neighboring Bunejug Mountains. Extensive areas of the Carson Desert
became irrigated and Fallon was developed as an urban center as a result of the
National Reclamation Act of 1902 and construction of the Newlands Project,
the first reclamation project in the West covering much of the western half of
Salt Wells Energy Projects (Hardesty and Buhr 2001). A few wagon road
networks were expanded and developed into Nevada’s federal highway system.

The Reese River Road on the northern margin and crossing the Projects Area
became the Lincoln Highway and was renamed US Highway 50 in the 1920s (See
Figure 3-21, Cultural and Visual Resources).

The importance of mining in Nevada’s economy faded between 1880 and 1900
as no new discoveries were made and areas that had been developed in
connection with mining declined. The “Central Route,” crossing the southern
margin of the Projects Area, faded in importance and was gradually abandoned
during the mining depression. Tonopah and Goldfield produced a boom in the
early 1900s, and smaller districts, closer to the Projects Area, such as Wonder
(1906), Fairview (1906), Rawhide (1908 to 1920), and Westgate (1915), also
contributed to mining and milling and energized the local freighting networks.
The Fallon Reservation was established in 1887, contains 5,540 acres, and
continues to the present as a federally recognized tribe of Northern Paiute and
Western Shoshone.
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Modern

The Modern Period (AD 1941 to present) has experienced continued
agricultural and community growth in the Fallon area, even though the
Newlands Project is limited in the amount of land that can be irrigated. Fallon
Naval Air Station was established just southeast of Fallon in 1942 in support of
World War Il efforts. It was deactivated for a time after World War Il but was
reopened as a Navy Auxiliary Air Station in 195]. The base provides training
facilities for Navy and Marine Corps pilots and ground crews. One flight path to
the base landing strip passes directly over the Projects Area.

Regional Overview

Far Western Anthropological Research Group, Inc. (Far Western) completed
cultural resources BLM Class | and Class Ill inventories (as per Barker 1990
guidelines) of proposed blocks, transmission line corridors and alternatives,
switching stations, and substations for the Salt Wells Energy Projects’ APE
during the summer and fall of 2010. Far Western also retained Zeier and
Associates, LLC, to complete an architectural inventory of historic standing
structures within one-half mile of the proposed transmission line corridors and
alternatives in the fall of 2010. Surveys covered public (BLM and Reclamation)
and private lands. Inventoried blocks include ample areas encompassing access
roads, wells, pipelines, lay-down areas, and associated facilities necessary to plan,
construct, and operate the project.

The Class | inventory archival records search of nearly 80,000 acres revealed
that numerous cultural resource studies have taken place within the geothermal
lease blocks and along the proposed project transmission line corridors. These
studies include archaeological surveys associated with geothermal testing, gravel
pits for highway maintenance, highway and road betterment projects, agency
and university-based studies and surveys in and around the Grimes Point and
Stillwater Slough areas, a few large motorcycle race track courses, mining and
exploration, fiber optic and utilities development, corral and water haul sites,
fence and cattleguards, NAS Fallon activities, a pending Reclamation land
transfer, fairgrounds and rodeo arena, fish and wildlife lands, and a golf course.
In total, Salt Wells Energy Projects Class | study area crosses or passes within
one mile of 94 previous study areas. Sixty-two (62) of these cultural resource
projects resulted in the discovery of one or more archaeological sites and three
were Class | studies.

Three hundred twenty-nine (329) cultural resource sites were previously
recorded within one mile of the Salt Wells Projects Area where geothermal
testing, gravel pits and highway maintenance, and academic studies have resulted
in intensive surveys and archaeological testing and evaluations along US Highway
50, around Carson Lake and Pasture, Grimes Point, and in Salt Wells Basin. The
sites represent a diverse archaeological and historical record, including small
lithic scatters, large habitation sites with ground stone and constructed features,
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ethnohistoric sites, tool stone quarries, rock art, caves and rock shelters, one
repatriated burial, historic borax mining facilities and claims, stage and Pony
Express stations, ranching-related debris and facilities, canals and drains
associated with the Newlands Project, historical road and trail segments, and
debris scatters.

The 329 previously documented cultural resources within the Class | study area
can be described in terms of their evaluation for listing in the NRHP. One
hundred fifty (150) sites have been determined ineligible to the NRHP, 90 sites
are unevaluated for the National Register, 63 sites are determined eligible and
thus considered historic properties with 5 of those nominated to the National
Register. Twenty-six (26) of the resources are isolates and are also considered
ineligible for the National Register. Cultural resources nominated to the NRHP
include the Simpson Pass Segment of the Pony Express National Historic Trail,
the Sand Hill Station/Wells Station, the Simpson Pass XP Ledge Site, the
Newlands Project National Register District, and the Pony Express and
Overland Stage Route.

There are 57 previously documented cultural resources within the Salt Wells
Projects APE including alternatives, and many of these were revisited and
updated as part of this project. Thirty (30) sites have been determined ineligible
for listing in the NRHP, seven (7) are unevaluated, and 20 sites have been
determined eligible and are considered historic properties. Ten of the sites
eligible for the National Register are prehistoric, three are mixed prehistoric
and historic-era, five are historic-era, and two are ethnohistoric camps. The five
eligible historic-era sites include the Pony Express and Overland Stage Route,
the Fort Churchill and Sand Springs Toll Road Dugout, the Lincoln Highway, the
Newlands Project National Register District, and a borax extraction complex.
These resources are reported under their respective project areas below.

The Newlands Project National Register District, and a large prehistoric scatter
(26Ch546/CrNV-03-651) occur in both the Ormat and SPPC Project Area
APEs. The Pony Express National Historic Trail and a large complex prehistoric
habitation site (CrNV-03-5947) cross both the Vulcan and SPPC APEs. These
sites are included in each Project summary.

For the Class Ill Cultural Resources Archaeology survey, a total of 5,923 acres,
including 320 acres in the Ormat Project Area, was inventoried by Far Western
and Pacific Legacy archaeologists with preliminary findings and NRHP
recommendations provided in each summary below and in Table 3-23, Salt
Wells Energy Projects Archaeological Site Summary. Findings and NRHP
recommendations are pending agency, BLM, Reclamation, and Nevada SHPO
review and concurrence.

For the Class Il Cultural Resources Historic Architecture survey, a total of |15
Churchill County Assessor Parcels (APNs) was inventoried by Far Western’s
architectural historians, Zeier and Associates, LLC, during the fall of 2010.
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3. Affected Environment

Table 3-23

Salt Wells Energy Projects Archaeological Site Summary

National Register

BLM No. Trinomial Temp. . Eligibility Treatment
(CrNV-) (26CH#) No. Land Status  Site Class Type Recommendation and Recommendations
Criteria

Vulcan Project Area Sites

3-7928 Vi BLM CFS (Complex Flaked Stone Eligible: D Avoidance
Assemblage)

31-1194 598 V2 BLM Fort Churchill and Sand Springs  Eligible: A, D Avoidance
Toll Road

3-5079 2128 V3 BLM Pony Express National Historic  Eligible: A Avoidance; Mitigation
Trail segment through public

interpretation

3-7855 V4 BLM Rock Features Unevaluated Avoidance

3-7856 V5 BLM Electric RR Ineligible segments None

3-7857 V6 BLM Historic-era Dump Ineligible None

3-7858 v7 BLM Ethnohistoric Scatter Ineligible None

3-7859 V8 BLM Ethnohistoric Camp Eligible: D Avoidance

3-7860 V9 BLM CGS (Complex Ground Stone Eligible: D Avoidance
Assemblage) with Features

3-7861 V10 BLM CGS Ineligible None

3-7862 VIl BLM