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CHAPTER 1: 
INTRODUCTION AND 

PURPOSE AND NEED 
1.1 Introduction 

1.1.1 OVERVIEW 

Geothermal Resources 
Geothermal resources are underground reservoirs of hot water or steam that are heated by the 
earth. These resources can be accessed by drilling wells that enter the geothermal resource. The 
hot water or steam can be brought to the surface through wells and used to generate electricity, 
space heating, food drying, or other direct uses. Geothermal resources are considered a 
renewable resource because all or the majority of the geothermal fluids are returned to the 
geothermal reservoir where they are reheated by the earth.  

Federal Geothermal Program 
The Federal Land Policy and Management Act (FLPMA) of 1976 encourages mineral development 
on federal lands.  Geothermal resources development is guided by the Geothermal Steam Act as 
amended and supplemented by the Energy Policy Act of August 2005. New regulations to 
implement the Energy Policy Act of 2005 became effective June 2006 and revised the geothermal 
leasing process and unit agreement regulations. The Energy Policy Act provided for percentages 
of proceeds from royalties and lease rentals to be paid:  

• 50% to the State 
• 25% to the County 
• 25% to the federal agencies managing the program 

Geothermal Development on Navy and BOR Managed Lands Near NAS Fallon 
The US Navy has considered the potential for geothermal power development on Naval Air Station 
(NAS) Fallon lands since the 1980s. The US Navy completed the NAS Fallon Geothermal Energy 
Development Environmental Impact Statement (EIS) in March of 1991. 
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No development has occurred to date at NAS Fallon for several reasons, including the economics 
of geothermal development in the 1990s and early 2000s and evidence that suggests the resource 
may be located under adjacent lands administered by the Department of the Interior’s, Bureau of 
Reclamation (BOR).  

The Navy would have oversight of development of geothermal resources on the land it 
administers. The geothermal resources lying under lands managed by the BOR would be 
administered by the Department of the Interior’s Bureau of Land Management (BLM).  

There are four stages of geothermal resource development within a lease, (1) exploration, (2) 
development, (3) production/utilization, and (4) reclamation. The proposed project is in the 
exploration phase.  

Proposed Action 
Geothermal energy potential in the Carson Lake area has been estimated based on many surface 
and subsurface geologic investigations over the past 25 years. Data consist of geological, 
geophysical, petrophysical, and geochemical information in the form of gravity, thermal gradient 
drilling, coring, magnetics, geologic mapping, and trace element studies. 

Ormat Nevada, Inc. (Ormat) has recently received authorization to drill at a site known as Fallon 
Observation Hole-1A (FOH-1A) on an existing pad on NAS Fallon managed lands. Ormat has 
already submitted a Geothermal Drilling Permit (GDP) with the BLM for this project. This well is not 
included in the current project as it has already been authorized.  

Ormat currently proposes to conduct the Carson Lake Geothermal Exploration Project on lands 
managed by NAS Fallon and lands managed by the BOR, in Churchill County, Nevada. The 
proposed action includes constructing up to 11 well pads and associated access roads, and drilling 
and testing up to 3 geothermal exploration wells at each pad. Ormat prepared a Plan of 
Exploration (POE) in August 2007. The Navy and Ormat entered into contract N62473-06-C-3021 
in 2006 to explore, develop, and utilize the geothermal resource at NAS Fallon.  

This Environmental Assessment (EA) is prepared under the National Environmental Policy Act 
(NEPA) and addresses the environmental effects of the proposed action. 

1.1.2 ORMAT BLM GEOTHERMAL LEASES 
Leases for geothermal resources on federal lands are managed by the BLM. The BLM has leased 
the geothermal resources on BOR managed lands east of NAS Fallon. These resources are 
leased by the BLM for geothermal development as described in the Geothermal Steam Act of 1970 
(43 CFR Part 3200, et seq., as amended).  

The BLM Carson City Field Office completed an Environmental Assessment (EA) in July 2006 for 
leasing of geothermal resources (BLM 2006) within their jurisdiction, which included those 
resources under BOR managed lands adjacent to NAS Fallon. Standard Operating Procedures 
from 2006 Geothermal Leasing EA are included in Appendix D of this document. Ormat Nevada 
Inc. (Ormat) was granted federal geothermal leases NVN-079104 and NVN-079105. The leases 
include geothermal resources under approximately 13 sections in Townships T17N R29E, T17N 
R30E, and T18N R30E, Mount Diablo Base and Meridian (MDB&M), located approximately seven 
miles southeast of Fallon, Nevada. The lease areas and surface land management is shown in 
Figure 1.1-1.  

A geothermal lease typically grants the lessee access to geothermal resources in the lease area 
for a period of 10 years. The terms of the lease require the lessee to show a certain level of 
diligence toward developing the geothermal resources within the lease area or the lease may be 
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terminated. Once an area is developed for productive use of geothermal energy, the lease allows 
the lessee use of the resource for 40 years, with a right of renewal for another 40 years.  

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 sanitation, 
water quality, wildlife, safety, and reclamation. Lease stipulations may be site-specific and are 
derived from the environmental analysis process. 

1.1.3 ENVIRONMENTAL ANALYSIS 
The Navy and the BLM are both lead agencies under NEPA. Both agencies will consider this EA 
and the effects of the proposed action prior to deciding whether to authorize the Carson Lake 
Geothermal Exploration Project. The BOR is acting as a cooperating agency for preparation of the 
EA. This EA was prepared by the BLM Carson City Field Office in accordance with the 
requirements of NEPA and the BLM NEPA Handbook H-1790-1. This document describes the 
proposed exploratory program and alternative projects, and identifies mitigation measures to 
minimize or eliminate adverse impacts. This EA will serve as a decision-making tool to assist the 
agencies in their determination to approve or reject the proposed actions, consistent with 
requirements of NEPA. 

There are four stages of geothermal resource development within a lease, (1) exploration, (2) 
development, (3) production/utilization, and (4) reclamation. Each of the four stages requires BLM 
authorization and compliance with NEPA when ground-disturbing activities are proposed. The 
Carson Lake Geothermal Exploration Project is of an exploratory nature and does not include 
development or utilization of the resource. If a successful, commercially viable resource is found 
during the exploration project, a separate proposal will be submitted by Ormat and additional 
environmental analysis will be conducted under NEPA. 

1.2 Purpose and Need 

1.2.1 PROJECT PURPOSE 
The purpose of the project is to further explore the potential for geothermal development on BLM 
federal geothermal leases held by Ormat and on lands managed by the Navy at NAS Fallon, 
pursuant to the Geothermal Steam Act of 1970.  

The primary focus of the Navy contract with Ormat is on the development of geothermal resources 
contained within the boundary of NAS Fallon. In August of 2006, ORNI 16, LLC (a wholly owned 
subsidiary of Ormat Nevada, Inc.) signed a Long Term Firm Power Purchase Agreement (PPA) 
with Nevada Power. The Public Utility Commission of Nevada approved the PPA in January of 
2007. Provisions of the PPA require Ormat to achieve commercial operation within 36 months 
following all necessary approvals and establish normal capacity at 24 MW, with provisions for 
adjustments between 20 and 30 MW with notification to Nevada Power when all drilling is 
completed but no later than 13 months after all approvals. 

1.2.2 PROJECT NEED 
The need for the project is to meet the requirements of the National Energy Policy Act of 2005, the 
BLM’s implementation strategy titled, BLM Implementation of the National Energy Policy, and other 
federal policies that encourage the use of alternative and renewable energy.  

The Geothermal Steam Act of 1970, amended and supplemented by the National Energy Policy 
Act of 2005; the Mining and Mineral Policy Act of 1970; the Federal Land Policy and Management 
Act of 1976; and the National Materials and Mineral Policy, Research and Development Act of 



CHAPTER 1: INTRODUCTION AND PURPOSE AND NEED 

1-6 Environmental Assessment 
 

1980 direct the federal government to foster and encourage private enterprise to develop 
alternative energy resources with appropriate environmental constraints.  

The DOI policy, consistent with Section 2 of the Mining and Mineral Policy Act (MMPA0 of 1970 
and sections 102(a)(7), (8), and (12) of the Federal Land Policy and Management Act (FLPMA) of 
1976, is to encourage the development of mineral resources, including geothermal resources, on 
federally managed lands. The Secretary of the Interior has the authority and responsibility to lease 
public lands and certain other federal lands, including BOR-managed lands, for geothermal 
development. The Secretary has delegated this responsibility to the BLM. Under the terms of the 
Geothermal Steam Act (and the National Energy Policy Act) and its implementing regulations, the 
BLM must respond to the plans and programs submitted by the lessee (or unit operator) and either 
approve, require modification, or deny these applications.  

1.3 Land Use Plan Conformance Statement 
The proposed action is consistent with the Carson City Field Office (CCFO) Consolidated 
Resource Management Plan (CRMP) (BLM 2001). The CRMP includes the national policy for 
mineral and energy development on page MIN-1, which “…encourages the development of federal 
mineral resources and reclamation of disturbed lands.” 

The CRMP also states that “Public lands in the Field Office area of jurisdiction are open to mineral 
and energy development activity with the following exceptions…” The proposed area in Fallon, 
Nevada, is not included in the excluded areas and is therefore open to geothermal prospecting, 
exploration, development, extraction, and other uses reasonably incident. The 400-acre Grimes 
Point site is an area excluded from mineral resource development. The proposed project does not 
fall within the 400 designated acres of Grimes Point.  

Three of the proposed well sites are located on the NAS Fallon Station (Main Station) and 
therefore fall within the area addressed in the Bureau of Land Management and Navy Resource 
Management Plan for Certain Federal Lands in Churchill County, Nevada (BLM and Navy 2001). 
The plan does not restrict use of mineral resources for geothermal development on the Main 
Station lands.  
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CHAPTER 2: 
PROPOSED ACTION 
AND ALTERNATIVES 

2.1 Location and Overview 

2.1.1 LOCATION 
The proposed Carson Lake Geothermal Exploration Project (project) would be conducted by 
Ormat Nevada, Inc. (Ormat). The project would be mostly located on public lands in Churchill 
County, Nevada. The geothermal resources under these public lands are currently leased and 
under contract to Ormat by the Bureau of Land Management (BLM) for geothermal resource 
development. The proposed project area is approximately seven miles southeast of Fallon, 
Nevada (Figure 1.1-2). 

The project would be located on lands managed by the United States (US) Department of Interior 
(DOI) Bureau of Reclamation (BOR) and US Department of Defense (DOD). Eight of the proposed 
well pads are located on BOR managed lands and three of the proposed well pads are located on 
lands managed by the US Navy at Naval Air Station (NAS) Fallon. 

2.1.2 PROJECT OVERVIEW AND OBJECTIVES 
Ormat proposes to construct up to 11 well pads and may drill up to three wells per pad for 
geothermal resource exploration. Ormat would drill temperature gradient wells (TG wells), small 
diameter exploration wells (slim wells) and full-size exploration wells (exploration wells). The well 
pad locations are shown in Figure 2.1-1 and are designated Site A through Site K. The township 
and range, section number, and UTM coordinates for each site are given in Table 2.1-1.  

The primary objective of the project is to conduct geothermal exploration and testing activities to 
determine if the geothermal resource would support commercial power plant development. The 
project would also help to define the characteristics and potential limits of the geothermal resource 
within the project area. The following are the major steps that would be required in order to meet 
the project objective: 

 Construct new access roads (approximately 2.5 miles total for all pad sites) 
 Upgrade existing access roads 
 Construct up to 11 well pads  
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Table 2.1-1: Well Pad Locations

UTM Coordinates (NAD 83) Site Kettleman 
Number 

Township/Range Section Number 

Easting (m) Northing (m) 
A 13-30 T 18N / R 30E 30 356367 4362214 

B 42-30 T 18N / R 30E 30 357038 4362435 

C 55-30 T 18N / R 30E 30 357242 4361792 

D 88-30 T 18N / R 30E 31 357793 4361217 

E 51-31 T 18N / R 30E 31 357106 4360961 

F 44-31 T 18N / R 30E 31 356975 4360394 

G 72-36 T 18N / R 29E 36 355939 4360901 

H 85-30 T 18N / R 30E 30 357812 4361833 

I 84-31 T 18N / R 30E 31 357831 4360279 

J 18-19 T 18N / R 30E 19 356454 4362814 

K 32-31 T 18N / R 30E 31 356647 4360727 

SOURCE: ORMAT 2007 

 Drill and complete TG wells, slim wells, and exploration wells 
 Flow test exploration wells to determine commercial potential 
 Analyze well data 

Ormat has identified 11 potential well pad sites; however, it is likely that not all potential sites 
would be drilled. A drilling sequence is not proposed at this time because subsequent drill sites are 
solely dependent upon the data found in the active wells. After analysis of well data at the active 
site, Ormat would determine which site would be drilled next. Ormat may not drill all eleven pad 
sites; however, they are seeking to obtain permits for all eleven sites at this time so that the wells 
can be drilled in succession without delays. Eleven sites provide a good range of opportunities to 
drill into the geothermal resource target areas identified by preliminary geologic and geophysical 
data gathered for the project area. 

This project description is based on Ormat’s Plan of Exploration (POE) prepared in August 2007. 
This project description provides further elaboration of the details of the proposed project.  

2.2 Project Description 

2.2.1 PROPOSED DRILL SITE LOCATIONS 
The eleven locations for the proposed well pads were defined based upon results of previous 
geological and drilling investigations in the area. The proposed well pads have been sited within 
the areas that are anticipated to be near the most promising temperature gradient and structural 
features for geothermal development. Gravimetric data was taken in February 2007, which 
suggests that the hottest part of the resource is under the eastern portion of the BOR managed 
lands.

The well pad sites were also selected to minimize the amount of surface disturbance. Ormat has 
selected sites with minimal slope to minimize the amount of cut and fill needed. The well pads 
were sited adjacent to existing roadways to minimize new surface disturbance for pad access. 
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Cultural resources were avoided to the greatest extent feasible. Each pad would be constructed to 
include an area of approximately 300 feet by 300 feet and would disturb an area of approximately 
90,000 square feet (see Figure 2.2-1) (2.06 acres). Actual dimensions of each drill pad would be 
modified to best match the specific physical and environmental characteristics of the site area and 
to minimize grading (cut and fill). Site F is on private property. The site would only be developed 
with permission from the landowner. Access roads vary in length but would be approximately 15 
feet wide. Total ground disturbance per well pad is shown in Table 2.2-1.

2.2.2 Drill Pad and Access Road Construction 
Site Preparation 
Up to three well pad sites would be developed at a time. The successive well pad sites to be 
developed would depend upon the testing results of the previously drilled well or wells. The extent 
of ground disturbance at the well pad site would depend on the type of well to be drilled. 

Temperature Gradient Well Pads 
A temperature gradient well would be located within the existing designated 300 X 300 foot well 
pad areas (or the 425 by 275 by 517 foot area available at Site F); however, construction of a 2-
acre pad would not be required. No ground vegetation would be cleared and no pad would be 
constructed. The equipment would be placed around the drill site on the existing land.  

Slim Well and Exploration Well Pads 
Drill pad preparation for slim well and exploration well drilling activities would include vegetation 
clearing, earthwork, drainage, and other improvements necessary for efficient and safe operation 
and fire prevention within a 300 by 300 foot area. Clearing would include removal of organic 
material, stumps, brush, and slash. Up to approximately 1 foot of depth of soil would be removed 
at each site to create level pads (for a total of up to 3,300 cubic yards of soil per pad). Most well 
pad sites are very level and would only require scraping off the scrub brush and then laying gravel.  

The pads would be graded and compacted. Drill pad construction material would be obtained from 
the Salt Wells Community Pit or from private sources. The drill pad would be covered with up to 8 
inches of gravel. Total aggregate required is estimated at 2,200 cubic yards per pad.  

Access Roads 
The project area would be accessed from US Highway 50 via Macari Lane and Berney Road. The 
applicant 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 roads 
currently exists in the area; these roads would be used for access to individual well pad sites. 
These existing unpaved roads would require improvement and application of a gravel base to 
support drill rig traffic during periods of rainfall or snow.  

Access from the existing roads to the well pad sites would require construction of new, short 
access roads as shown in Figure 2.1-1. A total of approximately 2.5 miles of new access roads 
would be necessary. Table 2.2-1 lists lengths of new road that would be constructed for each pad 
site. These access roads would be constructed to approximately 15 feet wide by clearing brush 
and grading the surface to construct a roadway to the pad site. These roads also would be 
constructed with a turning radius of no less than 50 feet. Improvements to existing roads and 
construction of new access roads would only occur immediately prior to the construction of a pad 
(the road would not be constructed unless the pad was to be drilled). 
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Table 2.2-1: Ground Disturbance by Pad

Site Ground Disturbance 
per Site 

Length of New 
Road

Ground Disturbance 
per New Road 

Total Area of 
Disturbance 

A 2.06 acres 2708 ft 0.9 acres 2.9 acres 

B 2.06 acres 553 ft 0.2 acres 2.2 acres 

C 2.06 acres 763 ft 0.3 acres 2.3 acres 

D 2.06 acres 0 ft 0 acres 2.0 acres 

E 2.06 acres 1291 ft 0.4 acres 2.4 acres 

F 2.06 acres 0 ft 0 acres 2.0 acres 

G 2.06 acres 0 ft 0 acres 2.0 acres 

H 2.06 acres 1021 ft 0.4 acres 2.4 acres 

I 2.06 acres 883 ft 0.3 acres 2.3 acres 

J 2.06 acres 0 ft 0 acres 2.0 acres 

K 2.06 acres 0 ft 0 2.0 acres 

Total Acreage/ 
Length of Road 

22.66 7,219 2.5 25.16 

SOURCE: Ormat 2007 

All vehicle traffic associated with the project would be restricted to the designated access roads. 
Speed limits of 35 mph would be observed on all unpaved roads in the project area in order to 
minimize dust and avoid collision and incidental death of local wildlife.  

2.2.3 WELL PAD FACILITIES AND EQUIPMENT 
Drill Rigs 
Well pad facilities and equipment would include a drill rig and ancillary equipment, such as 
generators, support trailers, and well testing equipment. Temperature gradient well and slim holes 
would use truck-mounted rigs. The mast of the rig would extend from 30 feet up to 178 feet above 
the ground surface (depending on the type of rig and whether a slim well or exploration well is 
being drilled). Rig masts are made of a metal lattice and are painted red and white at the top and 
include flashing lights to meet Federal Aviation Administration (FAA) requirements. Pictures of 
typical drill rigs are shown in Figure 2.2-2. 

Ancillary Equipment and Facilities 
A 10,000 gallon water storage truck, mud and water mixing tanks, an above-ground diesel fuel 
storage tank, pipe rack, drillers/geologist trailers, and a lined reserve pit would be located on the 
well site. The layout of a typical well pad site is included in Figure 2.2-1.  

Electrical power would be provided to the site by diesel generators. Portable sanitary facilities and 
potable water would be provided at the drill sites and maintained in accordance with applicable 
health standards. Trash and other non-hazardous solid waste would be collected and stored on-
site and periodically disposed of at an off-site disposal facility authorized to accept waste.  

Noise mufflers would be used on all rig and air compressor engines. All potential spark-emitting 
equipment would be fitted with spark arresters.  

Each well pad may have one rock muffler. Rock mufflers are approximately 30 feet tall with a 
radius of about 10 feet and are used to attenuate steam venting noise. 
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Reserve Pit 
Each well pad site would have a reserve pit. The reserve pit would be constructed for the 
containment and temporary storage of drill cuttings, waste drilling 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 waste would be sampled for hazardous contaminants. 

The reserve pit would measure approximately 100 feet long by 300 feet wide by up to 8 feet deep, 
with a capacity of up to 1.5 million gallons. All machinery, drilling platforms, and oil and fuel 
storage areas on the drill pads have secondary containment up to 110 percent of volume and as a 
secondary precaution would drain to the reserve pit. Drilling mud flows into the reserve pit and 
seals the pit to prevent drilling fluids and other liquid run-off from percolating into local 
groundwater. The pit would be fenced on three sides. The remaining side, facing the inside of the 
drilling pad and toward the drill rig, would be unfenced. Ormat would limit access to the drill pads 
and reserve pit to authorized personnel, and appropriate safety and warning signs would be 
posted at each pad site and entrance road. 

Stormwater 
Stormwater from areas off of the well pad would be directed to ditches around the well pad and 
through energy dissipaters into local drainage channels, consistent with stormwater best 
management practices (BMPs). Stormwater on the pad sites would be directed to the reserve pit.  
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2.2.4 WATER SOURCE AND SUPPLY 
Up to 20,000 gallons per day of water is required for slim well and exploration well drilling. Water 
requirements for site and road grading, construction, and dust control would average substantially 
less. One portable water tank holding a total of at least 10,000 gallons would be maintained on the 
well pad sites during drilling operations. Two additional water trucks would also be used to 
transport water to the site and would be used to water roads.  

Water necessary for all of these activities would be obtained either through purchase from 
authorized sources or from a shallow water well(s) drilled at one or more of the proposed drill sites, 
under waiver for the temporary use of groundwater from the Nevada Department of Water 
Resources. Water wells would be temporary, drilled by a licensed water well driller, and plugged 
and abandoned in accordance with NAC 534.420. Water wells would be drilled on the geothermal 
well pad so that that there would be no additional ground disturbance. The location of the water 
wells would be on the proposed pads; however, it is more likely that the wells would be located on 
sites J, A, or G (Navy managed lands), under which the shallow aquifer flows.  

2.2.5 WELL DRILLING AND TESTING 
Types of Wells 
The project as proposed includes drilling temperature gradient wells, slim wells, and exploratory 
wells at the 11 pad sites, with up to 3 wells total at each site. Ormat would not likely need to drill 
this many wells. A typical exploration program includes 5 to 6 temperature gradient wells, and 2 to 
3 each slim and full-size exploration wells.  

Temperature Gradient Wells 
Temperature gradient wells may be drilled on any of the proposed pad locations. Temperature 
gradient wells would not require construction of a graded pad and would not require a reserve pit. 
Temperature gradient wells would be approximately 8.5 inches in diameter and 500 feet deep. 
These wells are drilled to study the temperature profile with depth.  

Slim Wells 
Slim wells would be approximately 3,000 to 4,500-plus feet deep and would be drilled to compile 
lithologic and stratigraphic information and to measure the temperature and geochemistry of 
subsurface fluids at various depths in the well. Slim wells would be approximately 17 inches in 
diameter.

Exploration Wells 
Exploration wells would be approximately 36 inches in diameter at the top of the well and narrow 
(telescope) with depth. These wells would be drilled to 8,000 to 10,000 feet in depth. Exploration 
wells would be completed to produce geothermal fluids to the surface during flow tests.  

A profile of each type of well is shown in Figure 2.2-3. 

Temperature Gradient Well Drilling, Testing, and Reclamation 
Temperature gradient wells would be drilled from pad sites using a continuous wire line core truck 
mounted rigs about 30 feet in height. Metal mixing tanks are used to mix water and drilling mud. 
The well would be drilled using air or mud to circulate the drill hole cuttings to the surface. The well 
would be fitted with blowout prevention equipment (BOPE). Only non-hazardous drilling mud 
additives would be used. A water-filled cap tubing would be run into the hole to total depth and 
hung just above the bottom of the well. The tubing would be allowed to equilibrate with formation 
mixtures, and periodic temperature logs would be recorded. The well would not produce 
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geothermal fluids, and would be used exclusively for determining temperature gradients (change in 
temperature with depth).

The well would be plugged and abandoned in conformance with the BLM’s requirements when 
sufficient temperature gradient data are obtained from the well. The well would be plugged with 
mud and cement, the casing would be cut off six feet below ground surface, capped with a welded 
plate, back-filled, and the site would be restored to previous conditions.  

Slim Well Drilling, Testing, and Reclamation 
Slim wells are drilled to measure the temperature and geochemistry of the well at various depths. 
The slim wells are designed to enter the geothermal reservoir zone and potentially bring fluids to 
the surface for testing. 

Drilling
A slim well would be drilled using a truck-mounted rig equipped with diesel engines, fuel and 
drilling mud storage tanks, mud pumps, and other typical auxiliary equipment. The top of the drill 
rig derrick would be from 30 to 70 feet above the ground surface, depending on the brand of rig 
used.

For each new slim well, Ormat would first construct and cement the surface casing of the well. 
BOPE would be installed on the casing. BOPE is used to ensure that any geothermal fluids 
encountered do not flow uncontrolled to the surface. The BOPE would be inspected and approved 
by the Navy, BLM, and/or the Division of Minerals of the Nevada Commission on Mineral 
Resources (NDOM), as applicable.  

The slim well would be drilled with air or a non-toxic, temperature-stable drilling mud composed of 
a bentonite clay-water or clay-polymer-water mixture. The drilling mud is used to lubricate and cool 
the drill bit, bring the rock cuttings to the surface for discharge into the mud tank, and prevent loss 
of drilling fluids into the rock. Additional additives would be added to the drilling mud as needed to 
prevent corrosion, increase mud weight, and prevent mud loss, in conformance with the submitted 
drilling mud program. Additional drilling mud would be mixed and added to the drilling rig’s mud 
system as needed to maintain the required quantities of the drilling mud. Alternative non-
hazardous, non-toxic drilling fluids, such as air or aerated water, may be used if under-pressured 
formations are encountered. The drilling mud is cycled through the drill pipe and drill bit, up and 
out of the hole, through the drill rig mud system, and back into the drill pipe. 

Drill cuttings, consisting of rock chips and fragments produced by the drill bit as it bores the hole, 
would be produced from the well with the mud, separated from the mud in the drill rig mud system, 
and discharged, along with any waste drilling mud, into the reserve pit. Additional drilling mud is 
mixed and added as necessary to maintain the required quantity. 

Sampling/Testing
Each slim well would be drilled or cored and completed to a nominal depth of approximately 3,000 
feet, or the depth selected by the project geologist. Once drilled or cored to the final depth, the 
drilling mud in the well would be circulated out of the well bore using water. The water and/or 
geothermal fluid in the well would be bailed from the well by either lifting with a mechanical bailer 
or by lifting with air pumped into the well bore so that a clean sample of the geothermal fluid in the 
reservoir could be obtained for chemical analysis. Alternatively, if the well is capable of flowing, the 
well may be flowed to the surface through a small steam separator/muffler to separate the steam 
(which is discharged into the air) from the geothermal water (which is discharged into steel tanks 
or the reserve pit) so that the geothermal fluid can be sampled. 



Figure 2.2-3: Cross-section Examples of Temperature Gradient, Slim, and Exploration Wells

SOURCE: Ormat Nevada 2007
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Reserve Pit and Waste Removal 
After the slim well drilling operations are completed, any measurable oil would be removed from 
the reserve pits and properly disposed off site. The liquids from the reserve pits would then be 
evaporated. The solid contents remaining in each of the reserve pits, typically consisting of non-
hazardous, non-toxic drilling mud and rock cuttings, would be mixed with the excavated rock and 
soil and buried by backfilling the reserve pit. All reserve pit waste would be tested for hazardous 
contaminants. If the pad is not going to be used for an exploration well, the waste would be 
removed to a facility authorized to receive such wastes. 

Monitoring/Reclamation 
Subsequent to drilling and prior to abandonment of the slim well, the wellhead valve would be 
secured with a chain and lock, and a metal wellhead bonnet would be secured over the wellhead 
and locked in place to prevent unauthorized access. The slim well would be periodically inspected 
until the well is abandoned.  

When sufficient data are secured from the slim well, the hole would be plugged and abandoned in 
conformance with BLM requirements by filling the well bore with clean, heavy abandonment mud 
and cement until the top of the cement is at ground level, then cutting off the casing and tubing 
below ground level.

The pads would either be further developed into exploration well pads, or reclaimed. Reclamation 
would include restoring grade and placing stockpiled topsoil or gravel over the site. A diverse 
perennial native seed mix certified as being free of noxious weed materials would be used to seed 
the areas, if the site needs to be re-vegetated. 

Exploration Wells 
The full-size geothermal exploration wells are designed to drill into and flow test the fluids from the 
geothermal reservoir to identify the characteristics of the geothermal reservoir and determine if the 
geothermal resource is commercially viable. 

Drilling
Each exploration well would be drilled with a large rotary drill rig. During drilling, the top of the drill 
rig mast could be as much as 178 feet above the ground surface, and the rig floor could be 20 to 
30 feet above the ground surface. Each exploration well would be drilled using a typical rotary drill 
rig with a minimum 12,000-foot rated capacity and with a 750,000-pound derrick live load capacity. 
The rig is equipped with diesel engines, fuel and drilling mud storage tanks, mud pumps, and other 
typical ancillary equipment. 

The exploration wells would each be drilled and cased to a design depth of approximately 9,500 
feet, or the depth selected by the project geologist. BOPE would be utilized while drilling below the 
surface casing, similar to the slim hole. During drilling operations, a minimum of 10,000 gallons of 
water and 12,000 pounds of inert, non-toxic, non-hazardous barite (barium sulfate) would be 
stored at each well site for use in preventing uncontrolled well flow (to potentially be used for 
“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 prevent corrosion, 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. 

In the event that very low pressure areas are encountered, 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 
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and assist in carrying the cuttings to the surface. The air, any drilling mud, rock cuttings, and any 
reservoir fluids brought to the surface would be diverted through the separator/ rock muffler to 
separate and discharge the air and water vapor to the air and the drilling mud and cuttings to the 
reserve pit. 

Each exploration well may need to be worked over or redrilled if mechanical or other problems that 
prevent proper completion of the well in the targeted geothermal reservoir are encountered while 
drilling or setting casing or if the well does not exhibit the anticipated permeability, productivity, or 
injectivity. Depending on the circumstances encountered, working over a well may consist of lifting 
the fluid in the well column with air or gas or stimulation of the formation using dilute acid or rock 
fracturing techniques. Well redrilling may consist of reentering and redrilling the existing well bore, 
reentering the existing well bore and drilling and casing a new well bore, or moving the rig over a 
few feet on the same well pad and drilling a new well bore through a new conductor casing. 

Directional Drilling 
Ormat may decide to conduct directional drilling at each site based on the location and extent of 
geothermal resources in proximity to the well site. Directional drilling at sites A, G, and J (the pad 
sites on NAS Fallon managed lands) would likely result in a deep bottom hole located under BLM 
lease areas. Ormat Geothermal Drilling Permit applications would be submitted to the BLM for the 
drilling of these wells, pursuant to 43 CFR 3261.11.  

Testing
If the deep exploration well is successful and encounters the geothermal resource, well testing 
would be conducted to define resource characteristics.  

The geothermal exploration wells would each be subject to one or more initial, short-term flow 
tests and one or more long-term flow tests to test the productivity of the geothermal reservoir and 
sample the geothermal fluid.

Once the slotted liner has been set in the bottom of the well bore, and while the drill rig is still over 
the exploration well, the residual drilling mud and cuttings would be flowed from the well bore and 
discharged to the reserve pit. This may be followed by one or more short-term flow tests, each 
lasting from two to four hours and may also conducted while the drill rig is over the well. Each test 
would consist of flowing the geothermal fluids from the exploration well into portable steel tanks 
while monitoring geothermal fluid temperatures, pressures, flow rates, chemistry, and other 
parameters. An “injectivity” test may also be conducted by injecting the produced geothermal fluid 
from the steel tanks back into the well and the geothermal reservoir. The drill rig would likely be 
moved from the well site following completion of these short-term tests.  

One or more long-term flow test(s) of each exploration well drilled would likely be conducted 
following the short-term flow test(s) to more accurately determine long-term well and geothermal 
reservoir productivity. The long-term flow test(s), each lasting approximately five days or more, 
would be conducted by either pumping the geothermal fluids from the well through onsite test 
equipment closed to the atmosphere (using a line shaft turbine pump or electric submersible 
pump), or allowing the well to flow naturally to the surface, where the produced steam and 
non-condensable gases (including any hydrogen sulfide), separated from the residual geothermal 
fluid, would be discharged into the atmosphere. In either case, a surface booster pump would then 
pump the residual produced geothermal fluid to the constructed reserve pit. The onsite test 
equipment would include standard flow metering, recording, and sampling apparatus.  
The long term-test would consist of pumping the geothermal fluids from the well for approximately 
five days through onsite test equipment closed to the atmosphere. Alternatively, the well could be 
naturally flowed to the surface, where the produced steam and non-condensable gases would be 
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separated from the geothermal fluid and discharged to the atmosphere. A surface booster pump 
would then pump the produced geothermal fluid through a temporary pipeline to one of the other 
exploration wells where it would be injected back into the geothermal reservoir. The temporary 
pipelines would be located on the shoulder of roads to avoid additional surface disturbance. 

The onsite test equipment would include standard flow metering, recording, and sampling 
apparatus. Surface test equipment and temporary pipelines (all located within the pad site) would 
be removed once the testing was complete, although instruments or equipment to monitor well 
temperature and pressure and to collect samples would remain. 

Reserve Pit and Waste Disposal 
The reserve pits would contain drilling fluids. At the conclusion of drilling and testing, the liquid 
portions of the containment basin contents would be evaporated, pumped back down the well, or 
removed and disposed of off-site in a facility authorized to receive such wastes. The remaining 
contents, typically consisting of non-toxic drilling mud and cuttings, would be tested as required by 
the Nevada Bureau of Water Quality Planning (BWQP). If non-toxic and as authorized by the 
BWQP, these materials would be spread and dried on the well site, mixed with soil and buried in 
the on-site reserve pit in conformance with the applicable requirements of the BWQP and the BLM. 
All reserve pit waste would be tested for hazardous contaminants. If burial on site is not 
authorized, the solids would be removed and either used as construction material on private lands 
or disposed of in an authorized facility to receive and dispose of these materials. Non-hazardous 
solid waste materials such as debris, trash, and miscellaneous waste items, would be deposited at 
an authorized landfill by a contractor. 

As stated previously, potable water would be trucked to the site for consumption purposes. 
Sanitary facilities would be provided and maintained by a licensed local contractor during 
construction, drilling, and well testing activities. 

Pad Reclamation 
Upon the completion of exploration drilling and flow testing, a decision would be made regarding 
the commercial potential of each well or its potential as an injection well. If the well is determined 
to have commercial potential, well operations would be suspended pending completion of a Plan of 
Development and Utilization, environmental review, and receipt of all necessary permits. The well 
would likely continue to be monitored until it can be utilized for production. Once the well is shut 
down, downhole pressure buildup data at the depth of the reservoir may also be obtained to record 
post-production transient pressure phenomena.  

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

After drilling operations are completed, any measurable oil would be removed from the reserve pits 
and properly disposed off-site. The liquids and solids from the reserve pits would then be disposed 
of as stated above under Waste Disposal. The well head (and any other equipment) is then 
removed, the casing cut off well below ground surface, and the well site reclaimed. 

The drill pads would then be graded, if necessary to restore grade to the approximate original 
contours, and stockpiled topsoil (if any) or gravel would be placed back over the site. If necessary 
to re-vegetate the disturbed areas, a diverse perennial seed mix certified as being free of noxious 
weed materials would be used to seed the areas. 
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2.2.6 SCHEDULE, PERSONNEL, AND EQUIPMENT 
Ormat proposes to initiate activities as soon as the required project permits and approvals are 
obtained, most likely by the winter of 2007. The proposed project would be implemented over the 
next one to four years. 

Temperature Gradient Well 
An average of four to six small trucks, service vehicles, and worker’s vehicles would be driven to 
the temperature gradient well site each day throughout a typical 2-7-day drilling process. Other 
equipment at the project site would include the drill rig. Drilling would be conducted 24 hours per 
day, 7 days per week by a crew of up to three workers.  

Slim Well 
An average of four to six small trucks, service vehicles, and worker’s vehicles would be driven to 
the active slim well site each day throughout the typical 15-day drilling process. Difficulties 
encountered during the drilling process, including the need to re-drill the slim well, could as much 
as double the time required to successfully complete each slim well.  

Drilling would be conducted 24 hours per day, 7 days per week by a crew of up to three workers. 
Other support personnel (geologists, suppliers, etc.) could bring the total number of workers on 
site at one time to as many as six to ten persons. A geologist and/or driller would be living on the 
pad site in the trailer since work has to be conducted 24 hours per day.  

Exploration Well
The typical drill rig and associated support equipment (rig floor and stands; draw works; mast; drill 
pipe; trailers; mud, fuel and water tanks; diesel generators; air compressors; etc.) would be 
brought to the prepared pad on 25 or more large tractor-trailer trucks.  

Additional equipment and supplies would be brought to the drill site during ongoing drilling and 
testing operations. As many as ten or more tractor-trailer truck trips would be generated on the 
busiest day, although on average about two to three large tractor-trailer trucks (delivering drilling 
supplies and equipment), and about eight small trucks/service vehicles/worker vehicles, would be 
driven to the site each day throughout the typical 45-day drilling process. Difficulties encountered 
during the drilling process, including the need to work over or to re-drill the hole, could double the 
time necessary to successfully complete an exploration well. Drilling would be conducted 24 hours 
per day, 7 days per week by a crew of 9 to 10 workers. The number of workers on site during 
drilling would be as high as 18 for short periods of time. The drilling crew would typically sleep in a 
trailer on the drill site.  

2.2.7 ENVIRONMENTAL PROTECTION MEASURES 
Ormat would comply with all special lease stipulations attached to leases NVN-079104 and NVN-
079105 that are applicable to the proposed project operations (Appendix C). The project would 
comply with all State and federal requirements. The conditions of approval may be included in the 
GDP to be approved for each drill site. Ormat would comply with any mitigation that may result 
from this EA. 

Ormat would inform all personnel, as well as well drilling, testing, and supply contractors, of 
policies regarding protection and undue degradation of the environment. These measures are 
intended to prevent all unacceptable impacts from occurring as a result of these operations, as is 
required under the special stipulations of the Federal geothermal leases. Protection of the 
environment is discussed in detail in Chapter 4, Environmental Consequences. 
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Environmental protection measures would include: 

 All vehicles would be equipped with fire extinguishers and shovels 
 A water source would be identified and approved by the BLM/BOR/Navy 
 All brush build-up around mufflers, radiators, headers, and other engine parts must be 

avoided; periodic checks must be conducted to prevent this build-up 
 Smoking would only be allowed in company vehicles and/or designated smoking areas; 

all cigarette butts would be placed in appropriate containers and not thrown on ground 
or out windows of vehicles. No smoking would be allowed outside designated areas 

 Cooking, campfires, or fires of any kind would not be allowed 
 Portable generators used in the Project Area would be required to have spark arresters 

2.3 Alternatives 

2.3.1 NEPA REQUIREMENTS 
NEPA requires that a reasonable range of alternatives to the Proposed Action be considered that 
could feasibly meet the objectives of the Proposed Action as defined in the purpose and need for 
the project [40 CFR 1502.14(a)] (see Chapter 1). The range of alternatives required is governed by 
a “rule of reason” (i.e., only those feasible alternatives necessary to permit a reasoned choice 
need be considered). Reasonable alternatives are those that are practical or feasible based on 
technical and economic considerations [46 Federal Register 18026 (March 23, 1981), as 
amended; 51 Federal Register 15618 (April 25, 1986)].  

Alternatives to the Proposed Action must be considered and assessed whenever there are 
unresolved conflicts involving alternative uses of available resources [BLM NEPA Handbook 
H-1790-1, page IV-3 (BLM 1988)]. One alternative to the proposed action have been identified to 
reduce or avoid potential effects to cultural resources. This alternative would meet Ormat’s 
purpose to: 

 Determine subsurface temperatures on Navy and BOR managed lands; 
 Confirm the existence of geothermal resources on Navy and BOR managed lands; and 
 Confirm the existence of a commercial geothermal reservoir at the proposed drill sites 

within the Carson Lake Geothermal Project Area 

2.3.2 ALTERNATIVE 1: PLACEMENT OF WELL PAD B, C, AND H FARTHER WEST 
FROM GRIMES POINT 
Alternative 1: Placement of Well Pad B, C, and H farther west from Grimes Point Trail, was 
developed to relocate well pads B, C, and H away from the formation associated with Grimes 
Point, which is a particularly sensitive archaeological area.  

Well pad construction and drilling of both slim wells and/or exploration wells would be the same as 
the Proposed Project. The well pad locations under Alternative 1 are shown below in Figure 2.3-1 
and the township/range, section, and UTM coordinates are shown in Table 2.3-1. Note that sites A, 
D, E, F, G, I, and J are the same as the proposed project. Alternative pads B, C, and H are 
denoted B1, C1, and H1. Site B1 would be located on US Navy lands. 
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Table 2.3-1: Well Pad Locations under Alternative 1

UTM Coordinates (NAD 83) Site Kettleman Number Township/Range Section
Number 

Easting (m) Northing (m) 
A 14-30 T 18N / R 30E 30 356367 4362214 

B1 31-30 T 18N / R 30E 30 356770 4362500 

C1 77-30 T 18N / R 30E 30 357480 4361350 

D 78-30 T 18N / R 30E 31 357793 4361217 

E 41-31 T 18N / R 30E 31 357106 4360961 

F 55-31 T 18N / R 30E 31 356975 4360394 

G 72-36 T 18N / R 29E 36 355939 4360901 

H1 85-30 T 18N / R 30E 30 357710 4361800 

J 18-19 T 18N / R 30E 19 356454 4362814 

K 32-31 T 18N / R 30E 31 356647 4360727 
SOURCE: Ormat 2007 

2.3.4 NO ACTION ALTERNATIVE 
The No Action Alternative includes no action of any kind. No geothermal exploration or 
development of any kind would occur. No ground-disturbing earthwork, drilling, road-building, pad 
construction, or other activities described in the project description would occur. No impacts to the 
existing environment would occur as it would remain unchanged. No mitigation would be 
necessary.
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2.4 Applicable Statues, Regulations, and Policies 
Several federal and state permits would be necessary for exploration activities, as shown in 
Table 2.4-1, below.  

Table 2.4-1: Permits and Approvals Required for Exploration Activities

Agency Permit/Approval 
Federal 
U.S. Fish and Wildlife Service Section 7 of Endangered Species Act consultation and 

concurrence for effects to rare, threatened, or endangered species. 

Bureau of Land Management Permit to Drill 

Bureau of Reclamation Cooperating Agency as land manager 

State
Division of Minerals  State Drilling Permit 

Division of Water Resources Waiver for temporary use of groundwater 

Division of Environmental Protection Underground Injection Control Permit; NPDES Permit; Temporary 
Discharge Permit; General Storm Water Permit 

Division of Historic Preservation and 
Archaeology 

Commenting authority; concurrence with Section 106 compliance 

Department of Wildlife Commenting authority 

Bureau of Water Quality Planning Testing of reserve pit wastes 

SOURCE: Ormat 2007 
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CHAPTER 3: 
AFFECTED

ENVIRONMENT
3.1 Introduction 

3.1.1 SCOPING AND ISSUE IDENTIFICATION 
In accordance with NEPA, this document has been prepared with input from interested agencies, 
organizations, and individuals within the region (Chapter 5). Potentially affected agencies and the 
tribes were contacted to solicit concerns to guide the development of the EA and the alternatives. 
The BLM’s interdisciplinary team, as well as specialists from the Navy and BOR, was consulted for 
specific resource concerns and information at a site visit on May 31, 2007, in a meeting held on 
September 24, 2007, and through various telephone conversations. Refer to Chapter 5 for a list of 
persons consulted in preparation of this EA. A public scoping meeting was held on October 17, 2007 
at the Churchill County Commissioners meeting.  

All issues raised during scoping were considered in the development of this EA.  

3.1.2 REGIONAL SETTING  
The project would be located on lands managed by the United States (US) Department of Interior 
(DOI) Bureau of Reclamation (BOR), and U.S. Department of Defense (DOD). Two of the proposed 
well pads are located on lands within the DOD Naval Air Station (NAS) Fallon.  

The area to be explored, the Carson Lake Project Area, is comprised of lands managed by NAS 
Fallon and BOR managed lands on which Ormat holds geothermal leases from the BLM (federal 
geothermal leases NVN-079104 and NVN-079105), pursuant to the Geothermal Steam Act of 1970. 
The leases include approximately 13 sections in Townships T17N R29E, T17N R30E, and T18N 
R30E, Mount Diablo Base and Meridian (MDB&M) (see Figure 1.1-1).  

The project area falls within the lakebed and shoreline of Pleistocene Lake Lahontan. Ancient Lake 
Lahontan was a large lake that existed during the ice age, covering much of northwestern Nevada 
and extending into northeastern California and southern Oregon. At its peak approximately 12,700 
years ago, the lake had a surface area of over 8,500 square miles, with its largest component 
centered at the location of the present Carson Sink.  
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Climate change around the end of the Pleistocene epoch led to a gradual desiccation of ancient 
Lake Lahontan. The lake had largely disappeared in its extended form by approximately 9,000 years 
ago. As the surface elevation dropped, the lake broke up into a series of smaller lakes, most of 
which rapidly dried up leaving only a playa. These playas include the Black Rock Desert, the Carson 
Sink, and the Humboldt Sink. The only modern day remnants of Lahontan Lake existing as true 
lakes are Pyramid Lake and Walker Lake. The existence of the lake coincided roughly with the first 
appearance of humans in that region of North America. Archaeological evidence exists along the 
ancient lake shore of early human habitation. 

The project region is now arid desert, but has agricultural land supported by irrigation canals and 
systems. BOR managed lands are leased for cattle grazing.  

Vegetation in the area is typical of lowland and foothill areas of the Great Basin, with sparse 
vegetation and saline soils. Air quality is most affected by dust storms, as there is little development 
in the immediate area.  

The nearest city is the City of Fallon, located 7 miles northwest of the project area. Three well pads 
lie on the southeastern edge of the NAS Fallon Main Station. NAS Fallon is a tactical airfare 
weapons training center with four bombing ranges, an electronic warfare range and many other 
training facilities. The Main Station has a14,000-foot runway used for training of the Navy’s carrier air 
wing. The project area is located southeast of the runway.  

3.1.3 CRITICAL ELEMENTS OF THE HUMAN ENVIRONMENT 
Appendix 5 of BLM’s NEPA Handbook (H-1740-1) identifies Critical Elements of the Human 
Environment that are subject to requirements specified by statute or executive order and must be 
considered in all BLM environmental documents. Table 3.1-1 below lists the Critical Elements and 
their status in the project area. 

Resources Present but Not Affected (Other than Critical Elements) 
The following resources, which are not Critical Elements of the Human Environment as defined by 
BLM’s Handbook H-1740-1, are present in the area. BLM has evaluated the potential impact of the 
Proposed Action on these resources and has determined that although the resources are present, 
they would not be affected by the Proposed Action. Rational for dismissing these resources from 
further discussion in the document are as follows: 

Livestock Grazing. Well pad construction, well drilling, and increased traffic could cause a 
temporary disruption of grazing activities in the vicinity of each well pad, but once construction is 
complete, the only area that would be off-limits to grazing would be the small fenced-in portion of 
each well pad. If wells prove to be unproductive, wells would be recapped and reclaimed. Roads 
constructed for the proposed project would be closed and left to re-vegetated. 

Recreation. Well pad construction, well drilling, and increased traffic could cause a temporary 
disruption to dispersed recreational users in the area. However, these potential impacts are 
considered temporary, minor, and less than significant. If the wells prove to be unproductive, any 
roads constructed for the proposed project would be closed and left to re-vegetate. This would 
prevent a continued increase in disruptive traffic.  

Noise. Existing noise sources in the area are primarily associated with aircraft operations at the 
Fallon Naval Air Station and can reach levels from 60 to 80 dBA. The project-generated noise would 
be minimal compared with the existing background noise from overhead military operations. 
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Table 3.1-1: Critical Elements Pertinent to the Project 

Critical Element Not Present * Present/Not 
Affected * 

Present/May Be 
Affected** 

Air Quality X

Areas of Critical Environmental Concern X

Cultural Resources X

Environmental Justice X

Farm Lands (prime or unique) X

Floodplains X 

Invasive, Nonnative Species X

Native American Concerns X

Threatened or Endangered Species X

Wastes, Hazardous or Solid X

Water Resources X

Wetlands/Riparian Zones X

Wild and Scenic Rivers X

Wilderness X 

NOTE:  *Critical Elements determined to be Not Present or Present/Not Affected need not be carried forward or   
discussed further in the document.  

 **Critical Elements determined to be Present/May Be Affected must be carried forward in the document. 

Resources Present and Brought Forward for Analysis (Critical and Non-Critical 
Elements)
The following resources are present in the area, may be affected by the Proposed Action and 
Alternatives, and are carried forward for analysis. 

3.2 Air Quality 
3.3 Biological Resources 
3.4 Geology and Soils 
3.5 Water Resources 
3.6 Cultural Resources and Native American Concerns 
3.7 Land Use 
3.8 Wastes, Hazardous or Solid 
3.9 Visual Resources 
3.10 Socioeconomics and Environmental Justice 

3.2 Air Quality 

3.2.1 CLIMATE 
The proposed project is located in the intermountain west, which tends to be dominated 
meteorologically by recurring high and low pressure systems. Churchill County experiences a high 
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desert climate with hot summers and cold winters. Average temperatures are: 85 degrees in the 
summer; 39 degrees in the winter; and an average diurnal temperature variation of about 35 degrees 
(Churchill County 2007). Summer is often marked by stationary high-pressure systems that develop 
over the region. These systems augment clear-sky conditions but also can result in large-scale 
stagnation of underlying air when light wind conditions persist.  

Winter weather is characterized by transient storm systems that are fairly unpredictable. The project 
area is part of the Carson Desert, which lies in the precipitation shadow of the Sierra Nevada 
Mountain Range; precipitation is therefore limited in the project area. The precipitation shadow 
results when moist air masses rise over the range. The air is cooled until it reaches the dew point, 
where the water vapor condenses as rain or snow and falls on the windward side or top of the 
mountain range. The effect is the creation, on the leeward side, of an area of descending dry and 
warming air, and a region that is quite arid. The precipitation that does occur in the project region 
occurs mostly from December through March. Winter precipitation is typically rain and snow from 
large weather systems. Summer precipitation is rain, which is often the result of localized activity 
caused by solar heating, rising air, and associated thunderstorms. The average annual precipitation 
in Churchill County is 2 to 3 inches (Churchill County 2007).  

3.2.2 AIR QUALITY 
The State of Nevada is required to identify geographic areas that are not in compliance with federal 
and/or state air quality standards. The Nevada Division of Environmental Protection (NDEP), Bureau 
of Air Quality Planning (BAQP), operates an ambient air quality monitoring network of gaseous and 
particulate pollutant monitors throughout rural Nevada. The state has nine air quality monitoring 
stations, the closest of which is located in Fallon, Nevada; the station is approximately 15 miles 
northwest of the proposed project area. This area is located in Churchill County, which is in 
compliance with air quality standards and has no non-attainment criteria pollutants (BAQP 2003). 
Appendix B lists the ambient air quality standards applicable in Nevada. 

The unique climate affects the dispersion of emissions from the project area. The arid nature of the 
local climate makes the project area prone to sudden dust storms on windy days, particularly in the 
spring (Desert Research Institute 2007). Dust storms are produced by the interaction of strong winds 
blowing over relatively unobstructed expanses covered with fine-grained dry surface material (USGS 
2004). Portions of the project area that fall within the historic lakebed of Pliestocene Lake Lahontan 
are fine grained and generate considerable dust during storms. Thunderstorms that develop in the 
afternoons, most often in summer, also generate dust. While substantial dust storms are not 
common over NAS Fallon, dust “devils”1 are frequent (Navy 2004). These dust storms can cause 
substantial decreases in air quality, to the point of severely reducing visibility. Levels of particulate 
matter in the air are elevated during and following dust storms. 

The U.S. Environmental Protection Agency (EPA) released a report on emissions in Churchill 
County, Nevada in 2001. The report finds carbon monoxide and fine particulate matter (PM10) to be 
the emissions with the highest concentrations in the county, although none are in non-attainment. 
Table 3.2-1 provides a summary of the information from the EPA report. Emissions in this table are 
listed by source category.  

The highest carbon dioxide (CO2) emission is from highway vehicles, likely due to the fact that 
several highways intersect in Fallon. CO2 emissions also occur from jet aircrafts at NAS Fallon. The 
highest contributor to PM10 is fugitive dust from unpaved roads. 

                                                
1 A dust “devil” is a swirling mass of dust triggered by intense solar heating of dry surface areas (American Meteorological 
Society 1999). 
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Table 3.2-1: 2001 EPA Emissions Report, Churchill County, Nevada

Annual (tpy) OSD (tpd) Source Category 

VOC NOx CO SO2 PM10 VOC NOx

Industrial Fuel 
Combustion 

2 98 19 52 40 0 0 

Other Fuel 
Combustion 

94 56 503 15 60 0 0 

Petroleum and 
Related Industries 

2 0 0 0 0 0 0 

Other Industrial 
Processes 

0 0 0 0 300 0 0 

Solvent Utilization 371 0 0 0 0 1 0 

Storage and Transport 158 0 0 0 0 0 0 

Waste Disposal and 
Recycling 

325 32 3,784 9 228 1 0 

Highway Vehicles 960 1,687 9,755 60 69 3 5 

Off-Highway  1,008 726 2,765 77 270 3 3 

Natural Sources 0 0 0 0 0 0 0 

Miscellaneous 0 0 2 0 6,817 0 0 

Total Emissions 2,920 2,599 16,828 213 7,785 9 8 

Notes: OSD:  Ozone season day 
 Tpy:  Tons per year 
 Tpd:  Tons per day  
 VOC:  Volatile organic compounds 
 NOx:  Oxides of nitrogen 
 CO:  Carbon monoxide 
 SO2:  Sulfur dioxide 
 PM10:  Particulate matter < ten micrometers 

SOURCE: EPA 2001 

3.3 Biological Resources 

3.3.1 OVERVIEW 
This description of the biological setting of the project area has been determined through literature 
review, evaluation of aerial photography, and a site visit performed on June 28, and June 29, 2007. 
Additional information on biological resources at the proposed well pad sites is included in Appendix 
A: Biological Resources Report (Brookhart 2007).  

3.3.2 VEGETATION 
The general setting of the project site is typical of the lowland and foothill areas of the Great Basin, 
with sparse vegetation and saline soils. Vegetation communities in the project area are all of low or 
moderate quality and are a mix of native and non-native vegetation. The eastern portion of the 
project area is almost devoid of vegetation in some areas, as there has been no irrigation of these 
lands and a thick crust of alkaline salts covers the ground. The western portion of the project area 
has a more significant vegetation component. Several canals pass through the western portion as 



CHAPTER 3: AFFECTED ENVIRONMENT 

3-6 Environmental Assessment 

part of the Newlands Reclamation Project and this water is or has been used to irrigate crops or to 
increase the yield of grasses for cattle grazing. The increased soil moisture has resulted in a thicker 
topsoil layer and denser vegetation, with a considerable number of non-native forb and grass 
species represented.  

Five terrestrial vegetation communities are found in the project area (Figure 3.3-1). The majority of 
the project is covered by Intermountain Basins Greasewood Flat shrubland. This community 
includes all areas east of the L12 Canal (see Figure 3.3-1). Vegetation communities west of the 
canal include shadscale (Atriplex confertifolia) shrubland, agricultural/pasture, emergent 
wetland/riparian, and ruderal areas. Several canals can be found in the area, which were developed 
in the early 1900’s with the Newlands Reclamation Project. The canals are small, channelized 
conveyance systems. Roads line the banks and obstructions, such as downed tress, are removed 
from the canals. The waterways are fairly featureless; however the banks of the canals do provide a 
small strip of vegetation that resembles emergent wetland communities.  

Much of the agricultural areas are no longer farmed but are still used as grazing land. Native 
species, including salt grass, greasewood, and shadscale, are reestablishing in these areas since 
active farming has ceased.

3.3.3 WILDLIFE  
Wildlife
Key Game Species 
Nevada has several important mammalian and avian game species associated with the Great Basin 
desert and mountain habitats. Executive Order 13443, Facilitation of Hunting Heritage and Wildlife 
Conservation signed August 16, 2007 requires that these species be considered on federally 
managed lands.

Game species that may visit the project site include mule deer, elk, pronghorn antelope, and 
California quail. Several other game species would not be found in the project area, including 
bighorn sheep, black bear, wild turkey, sage grouse, mountain lions, and mountain quail. A narrative 
of each of these important game species potential for occurrence is included in Table 3.3-1. 

Wildlife Habitat 
The predominant vegetative community in the project area is greasewood, which provides limited 
habitat for many Great Basin wildlife species and does not maintain a high diversity or density of 
wildlife species. The western portion of the project area near the canals and former agricultural land 
supports a wider variety of species, including some amphibians and waterfowl. Rodents, voles, and 
lagomorphs are common all over the project area, as are lizards and snakes.  

The project area is a mix of native and non-native vegetation, with the eastern portion showing fewer 
disturbances from agricultural and military uses. The eastern portion is almost devoid of vegetation 
in some areas, as there has been no irrigation of these lands and a thick crust of alkaline salts 
covers the ground. The western portion of the project area has a more significant vegetation 
component. Several canals pass through the western portion as part of the Newlands Reclamation 
Project and this water is or has been used to irrigate crops or to increase the yield of grasses for 
cattle grazing. The increased soil moisture has resulted in a thicker topsoil layer and denser 
vegetation, with a considerable number of non-native forb and grass species represented.  

Several terrestrial wildlife habitats are found in the project area as described in the Nevada Wildlife 
Action Plan (Nevada Wildlife Action Plan Team 2006). The major wildlife habitat types include: 

 Intermountain Cold Desert Scrub: comprised of Intermountain Basins Greasewood Flat 
and Intermountain Basins Mixed Salt Desert Scrub 
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Table 3.3-1: Potential for Occurrence of Key Great Basin Games Species

Common
Name 

Scientific
Name 

Description of Habitat/Occurrence Potential for Occurrence 
On-site 

Mammals 
Bighorn 
sheep 

Ovis
canadensis 

Bighorn sheep prefer open habitats with adjacent 
steep rocky areas for escape and safety. 

Would not occur 

Lack of habitat 

Black bear Ursus
americanus

Black bears do occur in shrublands, but close to 
waters abundant in fish. The canals within the 
project area do not support fish. 

Would not occur 

Lack of habitat 

Elk Cervus
canadensis

Elk are common to the mountains and valleys of 
Nevada. They feed on grasses and forbs.  

Would not occur 

Lack of habitat  

Mountain lion Puma
concolor 
browni

Mountain lions prefer dense cover or rocky, rugged 
terrain, but also occur in desert areas. In Nevada, 
lion habitat is commonly associated with pinyon 
pine, juniper, and mountain mahogany. Two of the 
most important components of lion habitat are a 
source of meat and cover for hunting.  

Would not occur 

Lack of habitat 

Mule deer Odocoileus 
hemionus 

Mule deer graze on grasses and forbs.  Could occur 

Mule deer may graze on the 
grasses and forbs in the area; 
however, the lack of vegetation 
of the majority of the property 
precludes much deer use 

Pronghorn 
antelope 

Antilocapra 
americana

Pronghorn antelope typically need open spaces with 
good forb and shrub availability. Over 150 different 
species of grasses, forbs, and browse plants are 
eaten by antelope, which allows them to occupy a 
variety of habitat types. Succulent plants and 
sprouts are preferred. Some of the main 
components of pronghorn diet in many locations 
include sagebrush, antelope bitterbrush, saltbrush, 
rabbitbrush, cheatgrass, indian rice grass, crested 
wheat grass, lambsquarter and shadscale. 

Could occur 

Foraging habitat present. May 
migrate through area.  

Avian Species 
California 
quail 

Callipepla 
californica

California quail can tolerate dry habitats and feed on 
flowers, new growth on shrubs, and insects found in 
shrub lands. 

Could occur 

Mountain 
quail 

Oreortyx
pictus

Mountain quail live in high altitudes where they can 
be found in grasslands, brush and in open country. 
They prefer steep slopes with trees and brush for 
cover.

Would not occur 

Lack of habitat 

Sage grouse Centrocercus 
urophasianus

Sage grouse are found in foothills, plains and 
mountain slopes where sagebrush is present, or in 
mixture of sagebrush, meadows, and aspen in close 
proximity. 

Would not occur 

Lack of habitat 

Wild turkey Meleagris 
gallopavo

Wild turkey occurs within woodlands and riparian 
habitats.  

Would not occur 

Lack of habitat 
SOURCE: Nevada Department of Wildlife 2007; Brookhart 2007 
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 Developed Landscapes 
 Agricultural Land 

Each of these wildlife habitats and the typical wildlife that they could support are detailed below. 

Intermountain Cold Desert Scrub 
Intermountain Basins Greasewood Flat  
Black greasewood (Sarcobatus vermiculatus) is found in the majority of the project area. The 
vegetation is typically composed of a sparse coverage of shrubs, often with little or no groundcover. 
When groundcover does occur it is often non-native annual forbs. The greasewood flat provides 
limited habitat for many Great Basin wildlife species, and does not maintain a high diversity or 
density of wildlife species. Limited wildlife use is especially the case in greasewood habitats that 
maintain very sparse shrub cover as found in the project area. The habitat provides limited cover for 
large animals and the high alkalinity makes it unsuitable for amphibian species.  

Typical avian species in this habitat could include horned lark (Erempphilia alpestris), western king 
bird (Tyrannus verticalis), sage sparrow (Amphispiza belli), western meadowlark (Sturnella
neglecta), and killdeer (Charadrius vociferous). Raptors such as the red-tailed hawk (Buteo
jamaicensis), American kestrel (Falco sparverius), and the Swainson’s hawk (Buteo swainsonii)
would also be expected to pass through the greasewood flat while foraging. 

Reptilian species could include side blotched lizard (Uta stansburiana), western whiptail 
(Cnemidophorus tigris tigris), long-nosed leopard lizard (Gambelia wislizenii wislizenii), and desert 
collared lizard (Crotaphytus insularis bicinctores). Larger lizards would be expected infrequently as 
they typically prefer habitats with more cover when available. Snakes would not often be found in 
this habitat because of the lack of prey and abundant cover. Coachwhip (Masticophis flagellum 
piceus), racer (Coluber constrictor mormon), gopher snake (Pituophis melanoleucus deserticola),
and western rattlesnake (Crotalus virdis lutosus) are still expected to be found in the Carson Desert 
area in relatively low abundance.  

There were very few rodent burrows in the greasewood flat community. Insects were also relatively 
absent from the greasewood area, likely a result of the lack of vegetation and water. Representative 
mammalian species could include black-tailed jackrabbit (Lepus californicus), coyote (Canis latrans)
and many small rodent species, including kangaroo rats (Dipodomyds spp.), mice, and voles.

Intermountain Basins Mixed Salt Desert Scrub 
Shadscale has generally been interpreted as the regional dominant shrub of the Great Basin Desert. 
Shadscale forms more associations than does black greasewood (14 versus 10, respectively (NNHP 
2003)) and shadscale shrublands can vary widely. Mixed salt desert scrub is typically associated 
with range and grazing lands, and the community is closely associated with areas of heavy cattle 
grazing. Bailey greasewood (Sarcobatus vermiculatus bailey), spiny hop sage (Grayia spinosa),
rubber rabbitbrush (Chrusothamnus nauseosus), and winterfat (Ceratoides lanata var. lanata) were 
present all present in this community. Some exotic plant species include Russian thistle (Salsola
kali) and cheatgrass.  

The mixed salt desert scrub provides better cover and foraging habitat for wildlife than the 
greasewood flat. Avian species could include sage sparrow, western king bird, western meadowlark 
(Sturnella neglecta), mourning dove (Nedaida macroura), and California quail (Callipepla californica).
Several raptor species could use this community for foraging. These include the American kestrel, 
red-tailed hawk, and Swainson’s hawk (Buteo swainsoni).
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Representative reptiles include the long-nosed leopard lizard, side blotched lizard, and western 
whiptail. Rattlesnake (Crotalus viridis lutosus) and other snakes are also common to this habitat, 
including, coachwhip, racer, common kingsnake (Lampropeltis californiae), and gopher snake. 
Common garter snake (Thamnophis sirtalis) and western terrestrial garter snake (Thamnophis 
elegans) could also be found on site given the relative proximity to several canals and emergent 
wetland areas, such as Grimes Slough.  

Mammalian species in the area may include coyote, black-tailed jackrabbit and other lagomorphs, 
raccoon (Procyon lotor) and possibly American badger (Taxidea taxus). Many small rodents inhabit 
this community, as indicated by the large numbers of small burrows and tracks.  

Developed Landscapes 
Developed, Open Space-Low Density 
Several canals can be found in the project area. They were developed in the early 1900’s as part of 
the Newlands Reclamation Project. The canals are small, channelized conveyance systems. The 
waterways are fairly featureless; however, the banks of the canals do provide a small strip of plant 
species that resembles emergent wetland vegetation. Peach leaf (Salix amygdaloides) and sandbar 
willows (Salix exigua.), as well as wetland species such as cattail (Typha spp.), bulrush (Scirpus
spp.), knotweeds (Polygonum spp.) and aster (Machaeranthera spp.) were observed on the edge of 
the canal. Several large cottonwoods (Populus fremonti) are found along the L12 Canal at the 
northern end of the project.

Representative species in developed habitat include red-winged (Agelaius phoeniceus) and yellow-
headed (Xanthocephalus xanthocephalus) blackbird, great blue heron (Ardea Herodias), white-faced 
ibis (Plegadis chihi), and several waterfowl species such as mallard (Anas platyrhnchos) and 
cinnamon teal (A. cyanoptera). The waters could also support northern leopard frog (Rana pipiens),
and bullfrog (Rana catesbeiana). Several snakes would also be expected including gopher snake, 
western terrestrial garter snake, common garter snake, and western aquatic garter snake 
(Thamnopis couchi couchi). Wildlife would visit this community often, as it is a source for water, food, 
and cover. The canals also provide corridors for movement across through the area, as willows, 
other vegetation, and the banks of the canals provide cover for migration wildlife. Reptiles may use 
the edges of the open area at the existing well pad at site G to sun themselves in the early morning 
and late afternoon. Mourning doves would also visit the area to pick at gravel and sand to aid in 
digestion.

Agricultural Lands 
The western portion of the project is primarily agricultural lands, or is strongly influenced by this 
habitat. This area was dominated by sweet clover (Melitotus spp), alfalfa (Medicago sativa), red-
stemmed filaree (Erodium cicutarium), chicory (Cichorium), knotweed (Polygonum aviculare),
cocklebur (Xanthium strumarium), and peppergrass (Lepidium sp.). Much of the agricultural areas 
are no longer actively farmed, but are still in use as grazing lands. Several native species are also 
found in this community and reestablishing since active farming has ceased. They include salt grass, 
greasewood, and shadscale. 

The areas designated as agricultural lands support many of the same species found in the mixed 
salt desert scrub communities. The moist soil is favorable for several plant species, which results in 
more insects in habiting the area. Predatory bird species such as western kingbird, blackbirds, ibis, 
herons, American kestrel, red-tailed hawk, and Swainson’s hawk would therefore all be expected in 
the area. Several other birds were seen in the area such as sage sparrow, western meadowlark, 
mourning dove, and California quail.  
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Lizards were less abundant in the project area. The thicker grass and forb cover makes movement 
difficult for these ground dwelling rodents. Snakes would be better suited for this habitat and 
coachwhip, racer, common kingsnake, western rattlesnake, gopher snake, common garter snake, 
and western terrestrial garter snake all would be expected in this habitat. 

Small mammals were also common in the area. Many burrow holes were observed and several 
black-tailed jackrabbits were seen. This high density of small mammals would attract predatory 
species such as coyotes, long tailed weasel (Mustela frenata), and American badger.  

Table 3.3-2 lists the habitats associated with each proposed well pad.  

3.3.4 THREATENED, ENDANGERED, PROPOSED FOR LISTING, AND CANDIDATE 
SPECIES
Federal Status Species 
Federal status species are addressed as a portion of the proposed project is located on Navy lands. 
The USFWS electronic listing of federally listed threatened, endangered, proposed for listing, and 
candidate species was reviewed in September 2007 to determine what species may be found in the 
project area (USFWS 2007). None of these species can be found in the project area. The bald eagle 
(Haliaeetus leucocephalus) can be found in the project area, but was delisted from the USFWS list 
of endangered and threatened species on June 28, 2007 (USFWS 2007). 

3.3.5 SPECIAL STATUS SPECIES 
BLM Sensitive Species 
Overview  
The BLM maintains a list of special status species that it considers when making management 
decisions and assessing environmental impacts. BLM Manual 6840 defines sensitive species as “… 
those species not already included as BLM Special Status Species under (1) federal listed, proposed 
or candidate species; or (2) State of Nevada listed species.  

Native species may be listed as “sensitive” if it: (1) could become endangered or extirpated from a 
state or significant portion of its range; (2) is under review by the FWS/NMFS; or (3) its numbers or 
habitat capability are declining so rapidly that Federal listing may become necessary, or (4) has 
typically small and widely dispersed populations; (5) inhabits ecological refugia, specialized or 
unique habitats; (6) is state-listed, but is better conserved through application of the BLM sensitive 
species status.” It is BLM policy to provide sensitive species with the same level of protection that is 
given to federal candidate species. The major objective of this protection is to preclude the need for 
federal listing (BLM 2003). These species are presented in Table 3.3-3.  

Plants
Three sensitive plant species were identified as having potential to occur on the project locations 
(either on access roads and/or well pad sites), as shown in Table 3.3-3.The species are described in 
greater detail in Appendix A: Biological Resource Report (Brookhart 2007). None of the sensitive 
plant species were identified during the survey.  

Animals
Four bird species, three mammal species, and one invertebrate species were identified as potentially 
occurring in the project area, as shown in Table 3.3-3. These species are described in greater detail 
in Appendix A. The only sensitive species observed in the project area during the survey was the 
white-faced ibis.  
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Table 3.3-2: Well Pads* and Associated Habitat Type

Well Pad* Major Habitat Type Well Pad* Major Habitat Type 
A Intermountain Cold Desert Scrub G Agricultural Lands, Developed Landscapes, 

Intermountain Cold Desert Scrub 

B and B1 Intermountain Cold Desert Scrub H and H1 Intermountain Cold Desert Scrub 

C and C1 Intermountain Cold Desert Scrub I Intermountain Cold Desert Scrub 

D Intermountain Cold Desert Scrub J Intermountain Cold Desert Scrub 

E Intermountain Cold Desert Scrub K Agricultural Lands, Intermountain Cold Desert Scrub 

F Intermountain Cold Desert Scrub  

* Includes access road where appropriate 
SOURCE: Brookhart 2007 

Table 3.3-3: Special Status Species with Potential to Occur in the Project Region

Common Name Scientific Name Potential to Occur on Site 

SPECIAL STATUS SPECIES 
Plants
Nevada Oryctes  Oryctes nevadensis Low

Nevada dune beardtongue Penstemon arenarius High

Lahontan beardtongue Penstemon palmeri var macranthus Low

Invertebrates 
Nevada viceroy Limenitis archippus lahontani High

Birds
Swainson’s Hawk Buteo Swainsoni Low

White-faced Ibis Plegadis chihi  Low

Black tern Chlidonias niger Low

Long-billed curlew Numenius americanus Low

Mammals
Western Small Footed 
Myotis

Myotis ciliolabrum Low

Western pipistrelle bat Pipistrellus hesperus Low

Pallid bat Antrozous pallidus Low
SOURCE: USFWS 2007; NNHP 2003; NNHP 2007; BLM 2006, NatureServe 2007 

Pygmy rabbit (Brachylagus idahoensis) is a species of concern in the area, but is not expected to 
occur within the project area. The species burrows in dense sagebrush with deep loose soils, which 
are not present on the project site. Burrowing owls (Athene cunicularia) are another special status 
species common in Nevada but not expected at the project area. Burrowing owl is not known to be 
present within the Carson Desert watershed and they prefer larger burrows (such as fox, badger, 
prairie dogs) than what is present in the project area, which is primarily rat and vole (NatureServe 
2007). Great Basin small blue butterfly and Hardys aegialian scarab do not have potential to occur 
on the project site due to a lack of appropriate habitat (Kramer pers comm. 2007). 



CHAPTER 3: AFFECTED ENVIRONMENT 

3-14 Environmental Assessment 

USFWS Species of Concern 
The USFWS maintains a list of species of concern. This is not a formal listing under the Endangered 
Species Act and commonly refers to species that are declining or appear to be in need of 
conservation. This listing does not impart any particular protection to the species; however, can be 
used as a planning tool when considering impacts of a project.  

Nevada Native Plant Society Species 
The Nevada Native Plant Society (NNPS) tracks rare and potentially vulnerable native plant species 
in Nevada under several categories of conservation concern. The NNPS category assignments for 
these taxa are reviewed at least annually at the Nevada Rare Plant Workshop, and are updated as 
necessary. Because these assignments represent the consensus of dozens of botanical experts and 
resource professionals throughout Nevada and surrounding states, they are maintained in the 
databases of the Nevada Natural Heritage Program (NNHP), and are considered by NNHP in 
making its own status assignments and recommendations. 

In general, most or all of the taxa on the NNPS Watch List are tracked on NNHP's Watch Lists. Only 
taxa of conservation concern to NNPS have been assigned to a NNPS category. The species listed 
as “watch list” species are species that NNPS has determined are potentially vulnerable to becoming 
threatened or endangered (NNHP 2007). 

3.3.6 MIGRATORY BIRDS 
Overview 
On January 11, 2001, President Clinton signed Executive Order 13186, Land Bird Strategic 
Allotment, placing emphasis on conservation and management of migratory birds. Migratory birds, in 
general, are not protected under the Endangered Species Act, but most are protected under the 
Migratory Bird Treaty Act of 1918. No BLM, BOR, or Navy policies have been developed to provide 
guidance on how to incorporate migratory birds into NEPA analysis. However, advice based on past 
USFWS Memorandums of Understanding (MOUs) list items the USFWS believes are fundamental 
for the analysis of impacts to and planning for these birds. These items are (1) effects to highest 
priority birds listed by Partners in Flight; (2) effects to important bird areas (IBA’s); (3) effects to 
important over wintering areas.

Avifaunal biomes that are found on the allotment are described by Partners in Flight (PIF) 
(Beidleman 2000), PIF-Nevada (Neel 1999) and Nevada Wildlife Action Plan (Nevada Wildlife Action 
Plan Team 2006). The intermountain west is the center of distribution for many western birds. Over 
half of the biome’s Species of Continental Importance have 75 percent or more of their population 
here. Many breeding species from this biome migrate to winter in central and western Mexico or in 
the Southwestern biome (Beidleman 2000). The species of concern listed by PIF that could occur in 
the project area are discussed below by biome. 

Salt Desert Scrub
This biome experiences harsh climactic variation and is often dominated by salt-tolerant shrubs. 
Species of concern associated with this habitat type include the loggerhead shrike (Lanius 
ludovicianus) and the burrowing owl (Athene cunicularia). Issues related to this habitat type include 
physical destruction of salt desert shrubs, habitat conversion and use of rangeland pesticides (Neel 
1999).

Loggerhead shrike is not expected to occur in the project area due to a lack of small trees to nest in 
and due to it not being known to occur in the Carson Desert watershed within Churchill Valley 
(NatureServe 2007). Burrowing owl is also not expected. The species has not been observed in the 
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project area and no records occur for the area. The area contains only small burrows that would not 
be suitable for the burrowing owl. 

Western Shrublands
Shrubsteppe was identified as the highest priority habitat for conservation for breeding birds. This 
habitat type supports the largest nesting-bird species list of any upland vegetation type in the West 
(Beidleman 2000). Species of concern associated with this habitat type in the plan area are the sage 
grouse (Centrocercus urophasianus), Brewer’s sparrow (Spizella breweri), sage sparrow 
(Amphispiza belli), and the sage thrasher (Oreoscoptes montanus). (Neel 1999, Beidleman 2000, 
Nevada Wildlife Action Plan 2006). Issues related to this habitat type include fragmentation from 
man-caused activities. Threats to this habitat type include overgrazing of grasses and forbs that alter 
community structure, invasion of non-native grasses and fire suppression / crown-killing wildfire 
(Beidleman 2000). Loss of shrub understory, increasing human infrastructure which fragments and 
degrades habitat, and increases in soil erosion were also identified (Nevada Wildlife Action Plan 
2006).

The project area includes intermountain cold desert scrub, comprised of intermountain basins 
greasewood flat, and intermountain basins mixed salt desert scrub. Sage grouse, Brewer’s sparrow, 
and sage thrasher are not expected; however, because of the low quality of the biome habitat. Sage 
sparrow could occur in the project area (Brookhart 2007).  

3.3.7 INVASIVE, NONNATIVE SPECIES 
The predominant non-native species in the project region are Russian thistle (Salsola kali) and 
cheatgrass (BLM 2006). Another non-native species in the project area is exotic salt cedar 
(Tamarisk spp), which has established in Grimes Slough and is also found around some of the other 
waterways in the area. The genus is fast growing and typically out-competes native vegetation, such 
as cottonwoods (Populus fremonti).

In the former agricultural areas along the western portion of the project site are several non native 
plant species, including sweet clover (Melitotus spp), alfalfa (Medicago sativa), red-stemmed filaree 
(Erodium cicutarium), chicory (Cichorium sp), knotweed (Polygonum aviculare), cocklebur (Xanthium 
strumarium), and peppergrass (Lepidium sp.). Native species are beginning to displace these 
species.  

3.4 Geology and Soils 

3.4.1 PHYSIOGRAPHY AND TOPOGRAPHY 
The Fallon area is within the western portion of the Basin and Range Province. The Basin and 
Range Province is a particular type of topography that covers much of the southwestern United 
States and northwestern Mexico. The Basin and Range is typified by elongate north-south trending 
arid valleys bounded by mountain ranges that also bound adjacent valleys.The valleys tend to be 
internally draining closed basins with playas. Pleistocene lakes, including the ancient Lake 
Lahontan, covered much of the northwestern Great Basin from 1.2 million to 10,000 years ago.  

The project area is located on the southeast margin of the Carson Desert (Figure 3.4-1), at an 
elevation of approximately 3,900 feet above mean sea level (amsl). The Carson Desert is a broad, 
flat, northeastward trending intermontane basin approximately 60 miles long and ranging from 8 to 
30 miles wide. The Carson Desert is bounded on the east by the Lahontan and Stillwater Mountains, 
on the west by Hot Springs and the West Humboldt Ranges, and on the south by the Dead Camel, 
Desert, Blow Sand, and Cocoon Mountains (Katzenstein and Danti 1982).  
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The well pad sites in the western part of the project area (closest to NAS Fallon) are located within 
the former lakebed of Lake Lahontan, while the well pads to the east are located near the ancient 
low lake terrace/shoreline of Lake Lahontan. Local topography is characterized as relatively flat with 
some small undulating hills rising no more than about 10 feet in most areas. 

Immediately to the east of the project area is a small mountain known as Grimes Point. Grimes Point 
is approximately 4,159 feet in elevation and is an archaeologically rich location that was frequented 
by Native Americans 9,000 or more years ago.

3.4.2 GEOLOGY 
The Carson Desert is underlain by Quaternary sand dunes and stream sediments, interbedded lake 
deposits of Pleistocene Lake Lahontan, and volcanic rocks that are about 1,000 feet thick. Lake 
Lahontan, which covered a large portion of Churchill and Mineral Counties, rose and receded in a 
number of episodes in response to glacial cycles. Basins alternately filled with water and then dried 
out, causing lakes to merge and separate. During wet periods deposits tended to be dominated by 
silts and clays, but during dry periods sand dunes and coarser alluvium would dominate. Volcanic 
eruptions continued throughout this period. Some of the volcanic material was deposited in the water 
and some when the water had receded. A wide range of sedimentary deposits is complexly 
interbedded in the basin. The basin fill deposits are in turn underlain by Tertiary and older igneous 
and sedimentary rocks.  

The major uplift and block faulting that formed the surrounding mountain ranges occurred during the 
late Tertiary and continued until as recently as about one million years ago (Morgan 1982). The most 
recent major episode of faulting occurred in the late Pleistocene. The intersections of older and 
younger faults are thought to be zones of high fracture permeability that may be conducive to 
formation of a geothermal reservoir (Morgan 1982). 

An existing well is located within the western portion of the proposed project area. This well is known 
as Fallon Observation Hole-1 (FOH-1) and was previously drilled to 8,900 feet. The stratigraphy of 
the well included: 

 Alluvium to about 2,250 feet in depth 
 Tertiary basalts beneath the alluvium to about 2,400 feet in depth 
 Silicious volcaniclastic tuffs beneath the tertiary basalt with mafic flows to total well depth 
 Some granodiorite encountered at 6,800 feet, but this unit may be a fault contact or intrusion 

Much of Nevada is seismically active, with substantial movement occurring in the region of the 
Stillwater Range and the Clan Alpine Mountains in central Churchill County (Stewart 1980). Churchill 
County is in Zone 4, the highest level zone of seismic hazard. The last significant earthquakes in the 
region occurred at the foot of the Stillwater Range in the Dixie Valley in July and December 1954. 
These four earthquakes were of magnitudes ranging from 6.6 to 7.2 (Cottle 2001).  

Faults in the project area are shown in Figure 3.4-2. The known active fault closest to a proposed 
well site is approximately 2 miles away. 

3.4.3 SOILS 
Most of the soils within the project area are classified as playa, a typical soil of the Carson Sink 
(NRCS 1986). The soil consists primarily of clayey surface material but varies in particle size from 
sand to clay. Natural drainage is very poor and internal drainage is very slow; therefore, ponding is 
common (US Navy 1997). Soils in the project area are shown in Figure 3.4-3. Table 3.4-1 contains a 
listing of soil types in the vicinity of each drill pad location.  
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Table 3.4-1: Soil Types at Drill Pad Locations

Drill Pad Location Soil Types 
A So: Stillwater Clay Loam, Wet 

B BT: Bunejug-Erber Clay Loams 

C BT: Bunejug-Erber Clay Loams 

D BT: Bunejug-Erber Clay Loams 

E BT: Bunejug-Erber Clay Loams 

F Em: Erber Clay, Slightly Saline 

G Sy: Swope Clay Loam, Slightly Saline 

H BT: Bunejug-Erber Clay Loams 

I BT: Bunejug-Erber Clay Loams 

J So: Stillwater Clay Loam, Wet 

K Sy: Swope Clay Loam, Slightly Saline, and En: Erber clay, Strongly Saline 

Series Descriptions: 

The Stillwater series of soil consists of very deep, poorly drained soils that formed in alluvium from mixed sources. 
These soils are found on flood plains and delta plains. Slopes range from 0 to 2 percent. The mean annual precipitation 
is approximately 5 inches and the mean annual soil temperature is approximately 54 degrees Fahrenheit (NRCS 1986). 

The Bunejug series of soil has subangular block, granular dark gray and gray clay loam A1 horizons. The Bunejug 
series of soil also has subangular blocky and massively finely stratified, dominantly pale olive C horizons with an 
average texture of fine sandy loam (NRCS 1986). 

The Erber series of soil consists of very deep, poorly drained soils that formed in mixed alluvium, on flood plains. These 
soils have very dark grayish brown and very dark gray loam, and silt loam, over dark grayish brown sand at about 16-
inches in depth. These soils also have prominent mottles below 12-inches in depth (NRCS 1986). 

The Swope series of soil consists of very deep, somewhat poorly drained soils that formed in alluvium on flood plains. 
These soils typically have gray, subangular blocky clay loam and silty clay loam A horizons. These soils also have 
mottled light brownish gray stratified 2C horizons (NRCS 1986). 

SOURCE: USDA 2006; NRCS 1986 

3.5 Water Resources 

3.5.1 SURFACE WATER 
Climate
The proposed project is in the Carson Desert. It is one of the warmest and driest areas of northern 
Nevada, with wide seasonal and daily variations in temperature and large variations in annual 
precipitation across the area. The Carson Desert is the largest intermountain basin in northern 
Nevada. Average annual rainfall in the Carson Desert ranges from less than four inches in the 
Carson Sink to more than 16 inches in the Stillwater Range which is approximately ten miles east of 
the proposed project area.  

The proposed project area lies within Churchill County, which has an average annual precipitation of 
two to three inches (Churchill County 2007). Most precipitation falls between December and May, 
but there are short intense storms at other times of the year. Evaporation far exceeds rainfall, 
averaging nearly six feet per year (Morgan 1982). 
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Surface Waters 
The primary water features in the project area are irrigation and drainage canals associated with the 
Newlands Reclamation Project, a project that draws water from the Lahontan Reservoir (which is fed 
by the Carson River) and by water diverted from the Truckee River. The Newlands Reclamation 
Project irrigates approximately 60,000 acres, including thousands of acres of agricultural land in the 
Fallon area. Return-flow and shallow groundwater seepage are directed to the Carson River and 
wetlands at the Stillwater National Wildlife Refuge and Carson Lake.  

Two canals run through the project area, as shown in Figure 3.5-1. Grimes Slough Extension Canal 
is approximately 0.25 miles west of the proposed Site A. L12 Canal runs north-south through the 
center of the project area. Several of the proposed drill pads are within 0.25 miles of this canal. Site 
B is 650 feet from this canal. Site G (which is on Navy land and not part of the BLM leases) is about 
400 feet from an unnamed waterway. Wetlands are located several hundred feet south of Site F. 
Site F is located 650 feet from the L-12 canal, but on private land and would only be developed with 
permission of the private landowner.  

There are no other permanent natural bodies of surface water in the project areas. Carson Lake is 
approximately five miles south of where the project lies. Carson Lake is an intermittent desert lake 
that supports wetlands. Most of the runoff is from the east slope of the Bunejug Mountains that is 
approximately five miles southeast of the proposed site drains to into Carson Lake Basin. 
Precipitation falling in the Grimes Point area just east of the proposed project drains into the Salt 
Wells Basin (to the southeast of the project are). Very little runoff is carried into the project area as 
no slopes exist nearby and no prominent washes pass through the site. Precipitation falling on the 
site would typically infiltrate into the groundwater, or evaporate. 

The fine clays associated with lakebed sediment in the project area retard the infiltration and 
percolation of heavy rainwater resulting in “mucky” soil conditions during rainstorms. Soils dry 
quickly due to the arid climate.  

3.5.2 GROUNDWATER 
Groundwater Sources 
Principal groundwater aquifers in Nevada are basin-fill aquifers, carbonate-rock aquifers, volcanic 
rock aquifers, and sedimentary rock aquifers. The most common are basin-fill aquifers, which are 
composed primarily of alluvial, colluvial, and lacustrine deposits. Virtually all major groundwater 
development in the state has been in the upper 500 feet of basin-fill aquifers. Aquifer recharge is 
provided by precipitation in the mountain ranges. Water infiltrates alluvial slopes and underflows in 
poorly sorted, unconsolidated sediments (Glancy and Katzer 1975).

The Fallon area (including the proposed project area) has been grouped into the following general 
hydrologic systems (Glancy 1986):  

 Shallow alluvial aquifer from the surface to 50 feet below ground surface (bgs) 
 Intermediate alluvial aquifer from 50 feet to 500-1,000 feet bgs 
 Deep alluvial aquifer from greater than 500 feet to 1000 feet bgs 
 Basalt aquifer from 200 feet to 1,000 feet bgs, that has intruded into the sediments of the 

alluvial aquifers 

The Nevada Division of Water Resources conserves, protects, manages and enhances the State's 
water resources through the appropriation and reallocation of the public waters. The proposed 
project falls within the Carson Desert Hydrographic area. This region encompasses an area of 2022 
miles. There is not a current pumpage inventory for the basin (Nevada Division of Water Resources 
2008b).
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The aquifers and aquifer levels in the project area are evidenced in well logs for domestic use in the 
area. Table 3.5-1 lists the wells that fall within the same Townships, Ranges, and Sections as the 
proposed geothermal wells. Some deeper wells (in the range of about 100 feet deep) had artesian 
flows. Most wells encountered a static water level (the shallow aquifer) at depths less than 12 feet. 
Water quality was unknown except in one shallow well, where it was deemed “good” in the well 
drillers logs (Nevada Division of Water Resources 2008a).  

Groundwater Use 
Domestic water demands for the City of Fallon and the Naval Air Station are met through individual 
domestic wells. Most domestic wells in the project area tap into the shallow and intermediate 
aquifers, while NAS Fallon taps into the basaltic aquifer (Glancy and Katzer 1975). The nearest 
domestic wells are listed in Table 3.5-1 and are located about 1 mile from the project area.  

The Nevada State Engineer designates the perennial yield that can be withdrawn from the 
hydrologic basin. The yield for the Carson Desert is 2,500 acre-feet/year. 

3.5.3 SURFACE WATER AND GROUNDWATER QUALITY 
Regulations
The US EPA has delegated to the state of Nevada the responsibility for regulating the quality of 
water within its borders. In Nevada, the State Environmental Commission (SEC) and the Nevada 
Division of Environmental Protection (NDEP) regulate water quality. The state also has 
antidegradation policies that stipulate that water bodies having quality that is better than the 
standards must generally maintain its higher quality.  

Section 303(d) of the Clean Water Act directs states to compile a list of those waters that need 
additional measures beyond existing controls to achieve or maintain water quality to the standards 
(NDEP 2002).  

Surface Water Quality 
The project area lies within the Carson Desert Watershed. Impaired waters are reported within this 
watershed. Table 3.5-2 identifies the impaired waters and types of impairment within the Carson 
Desert Watershed. Sources of contamination were not reported. The nearest contaminated 
waterbodies include Diagonal Drain, approximately 2 miles from the project location and Rattlesnake 
Reservoir (also known as S-Line Reservoir) approximately 6 miles from the project location. 

Groundwater Quality 
The Carson Desert Groundwater Basin is the final discharge area for the Carson River hydrologic 
system and has become the final receiving area for soluble chemicals transported by the water 
(Glancy and Katzer 1975). The basin has an abundance of water but most of the water is of poor to 
very poor quality. Groundwater contamination has also occurred at the Main Station of Fallon Naval 
Air Station. This contamination is monitored and confined within the Main Station boundaries (US 
Navy 2001). Groundwater flow in the southern part of the Main Station is upward into a shallow 
aquifer. In the northern part, flow is downwards through the shallow aquifer (US Navy 2001). 
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Table 3.5-1: Groundwater Depths in Project Area

Location Purpose Date Drilled Depth of Well feet (blow 
ground surface (bgs)) 

Depth to 
Groundwater (bgs) 

Water 
Quality 

Monitoring 1992 24 feet 12 feet Unknown T18N R30E 
Section 30 

Monitoring 1992 30 feet 10 feet Unknown 

T18N R30E 
Section 31 

Domestic 1996 28 feet 8 feet Unknown 

Domestic 1992 110 feet Artesian flow at 10 gpm Unknown 

Domestic 1998 33 feet 3 feet Unknown 

Domestic 1998 130 feet Artesian flow at 5 gpm Unknown 

Domestic 1998 33 feet 3 feet Unknown 

T18N R29E 
Section 36 

Domestic 1998 138 feet 4 feet Good 

T18N R30E 
Section 19 

Domestic 1989 102 feet 6 feet Unknown 

SOURCE: Nevada Division of Water Resources 2008a 

Table 3.5-2: Carson Desert Watershed Impaired Waters

Waterbody Name Impaired Location Impairment Type(s) 
Carson River Lahontan Reservoir to Carson Sink Mercury 

Diagonal Drain Entire length Mercury 

Harmon Reservoir Entire reservoir Iron, Mercury, and Zinc 

Rattlesnake Reservoir (S-Line Reservoir) Entire reservoir Iron, Mercury, and Zinc 

South Carson lake Entire lake Iron, Mercury, and Zinc 

Stillwater Marsh East of Westside Road and north of 
Stillwater 

Arsenic, Boron, Iron, Mercury, and 
Zinc 

Stillwater Marsh All area not designated Class C Mercury 

Stillwater Point Reservoir Entire reservoir Iron

Stillwater Slough Entire length Iron, Mercury, and Zinc 

V-Line Canal Carson River Diversion Dam to 
diversion into the S- and L-Canals 

Iron, Mercury, and Zinc 

SOURCE: USEPA 2004 

3.6 Cultural Resources and Native American Concerns 

3.6.1 CULTURAL RESOURCES 
Introduction
Cultural resources include landscapes and places, archaeological sites and objects, and historical 
buildings and structures. Examples of cultural resources are, but not limited to the following: 
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 Rock art  Quarry sites 
 Refuse deposits  Lithic scatters 
 Houses  Foundations 
 Tailings  Rock walls 
 Railroads  Waste rock and other mining features 
 Roads  Rails 
 Homesteads 

A cultural resource generally must be more than 50 years old. This timeframe does not apply in the 
same manner to TCPs and other sensitive landscapes important to Native Americans.

Cultural Resources Setting 
Contemporary Environment 
The project area is located within the Carson Desert, a major intermontane basin, located east of 
Fallon, Nevada and spanning approximately 2,800 square km (Kelly and Hattori 1985). The Carson 
Desert is one of several adjacent basins that were once a part of a much larger basin containing 
pluvial Lake Lahontan. It is rimmed by the Hot Spring Mountains and the West Humboldt Range to 
the west, and the Cocoon Mountains, Lahontan Mountains, and Stillwater Range to the east. Three 
subbasins present within the region include (from north to south) the Carson Sink, Stillwater Marsh, 
and Carson Lake (divided by Kelly [2001] into North [Lower] and South [Upper] Carson lakes). The 
basin is fed by two major drainages: the Humboldt River from the north (which is active only in times 
of excessive flow) and the Carson River from the west. The latter is the primary water source for the 
Carson Desert, initiating in the Sierra Nevada and currently emptying into the Stillwater Marsh and 
Carson Lake (Raven and Elston 1989). 

The project area occurs in a broad valley composed of friable, quaternary alluvium and playa 
deposits. Much of the alluvium filling the valley may have been deposited during the Tertiary Period, 
dating from 43 to 6 million years ago (Stewart and Carlson 1977), while playa matrix is composed of 
reworked alluvial and lacustrine sediments derived from aeolian deposits and underlying Lahontan 
strata. To the east, Grimes Point is composed primarily of Upper Volcanic Rocks (17-6 million years 
ago), a conglomerate of basalt, andesite, rhyolite, silicic tuff, and related rocks with sparse 
tuffaceous sedimentary rocks and gravel (US Navy 2007). 

Paleoenvironment of the Carson Desert 
During the terminal Pleistocene, around 16,000 before present (B.P)., the Carson Desert was 
submerged under pluvial Lake Lahontan following a climatic shift that caused northern glaciers to 
melt. Lake margins spread as far north as the Nevada/Idaho border and south to Walker Lake (US 
Navy 2007). Shortly thereafter, Lake Lahontan began to desiccate. The lake may have stabilized into 
a single lake, or possibly three to four lakes (Davis 1985). By 9500 B.P., Carson Lake may have 
been reduced to a series of low lakes and marshlands (Davis 1985; US Navy 2007).  

At sometime during this series of recessive and infilling events, caves and overhangs developed at 
Grimes Point due to repeated wave action that eventually cut into the jutting landform (Kelly 2001). 
The environment of the Carson Desert during the early Holocene was quite different than it is today. 
Though warmer and drier than preceding times, conditions were on average cooler and wetter than 
at present. Artemesia steppe vegetation remained dominant in the area until at least 6,900 B.P., 
implying the persistence of a relatively moist climate (Zeanah et al. 1995). 
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The gradual warming trend continued into the middle Holocene, and from about 7,000 to 4,500 or 
4,000 years ago, the Great Basin grew increasingly arid. Between 4000 and 2000 B.P, mesic 
conditions returned and a winter-based precipitation pattern emerged; snowpack from the Sierra 
Nevada Mountains provided water to the wetlands and lakes in the Carson Desert and increased 
runoff from a re-routed Walker River might have sent additional water into the area from 2800 B.P. to 
2000 B.P. (Benson and Thompson 1987).This may have helped wetland habitats to stabilize, 
mature, and generate a greater abundance of plant and animal life. Warmer, drier conditions 
followed from 2000 to 1000 B.P as a spring/summer precipitation mode returned to support a habitat 
of grasses and desert scrub. 

A drier period yet, referred to as the “Medieval Climatic Anomaly”, occurred between 1150 and 600 
B.P.; winter precipitation was more common and lake levels increased after having dropped for at 
least 1,400 years. This may have been a result of increased stream flow from the Carson River. 
However, there is evidence of several fluctuations between severe but brief droughts and short 
mesic intervals between ca. 1000 B.P. and 600 B.P. (Lindstrom 1990; Stine 1990, 1994). Periods of 
extreme aridity would have likely transformed wetland habitats in the Carson Desert into pockets of 
arid zones with even greater sodicity in the soil. After 300 B.P., the climate in the Carson Desert 
again became wetter, with essentially modern conditions prevailing over the last 50 to 100 years. 

Pre-Contact Setting 
Terminal Pleistocene-Early Holocene/Pre-Archaic (11,500-7500 B.P.)
Prehistoric adaptive strategies in the Great Basin remain largely undefined prior to 10,000 B.P., 
though there is ample evidence that the archaeological record extends to 11,500 years ago. The 
general settlement strategy of early Holocene or “Pre-Archaic” cultures in the Great Basin is 
regarded as highly adaptive and regionally variable. Groups in the Lahontan Basin, for instance, 
were highly mobile and relied on gathering, small-game hunting, and seed processing in various 
mountain, desert, and lacustrine environments. According to Elston (1986), the typical lithic 
assemblage of the pre-Archaic groups in the western Great Basin consists of large bifacial knives, 
stemmed and concave base projectile points (with ground lateral edges), crescent-shaped tools, 
punches, choppers, gravers, and several forms of scrapers. Some tools, like projectile points, were 
used for single tasks; others, like bifaces, gravers, and scrapers, appear to have been utilized for 
multiple tasks.

Middle Holocene/Early Archaic (7500-3200 B.P.)
Changes in the archaeological record of the northern Great Basin prior to 5000 B.P. signal the 
beginning of the transition from Pre-Archaic to Early Archaic adaptive strategies. The timing of this 
event, however, is not well defined. Radiocarbon dates from Early Archaic sites at Winnemucca 
Lake range from about 7300 to 5200 B.P. (Elston 1986). At Shinners Site I in Falcon Hill, a grass 
layer found over a cache pit dates to 4,780 B.C. (ca. 6780 B.P.); organic debris from Guano Cave 
dates to 4,550 B.C. (ca. 6550 B.P.); and a cedar bark cloth from a burial in Cowbone Cave dates to 
3,720 B.C. or roughly 5720 B.P. (Elston 1986; Heizer and Hester 1978; Hattori 1982). In general, 
archaeologists recognize the onset of the Early Archaic by about 7000 to 6000 B.P. in the northern 
and central Great Basin (Elston 1986). Human groups began to regularly occupy and utilize 
rockshelters and caves in lowland areas, using them primarily for short-term shelter and long-term 
storage. By about 5000 B.P., Early Archaic occupations in the Lahontan Basin were common, 
judging by the numerous sites known in the Winnemucca Basin and Carson Sink. Some of these 
sites demonstrate the regular use of cache caves, most evident during periods when lacustrine 
resources along the shorelines were abundant. 

Archaeological assemblages dating to this period in western Great Basin prehistory are typified by 
varieties of projectile points bearing weak shoulders and indented or split-stem bases. Historically, 
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gracile split-stem points termed Little Lake (Harrington 1957; Bettinger and Taylor 1974), Gatecliff 
Split-Stem (Thomas 1981), and Bare-Creek Eared (O’Connell 1971) have been associated with this 
time period. Milling equipment is clearly an important part of mid-Holocene assemblages with its 
morphology reflecting the importance of portability and less concern for intensive shaping. 

Early Late Holocene/Middle Archaic (3200-1400 B.P.)
Dramatic changes in Great Basin subsistence adaptations during the early portion of the Late 
Holocene produced a wide variety of temporal and spatial differences in archaeological patterning. 
The number of archaeological sites dating to this period increases markedly over the previous 
interval, while attendant material remains diversify considerably in terms of functional specialization 
and stylistic/cultural affinity. Three main themes punctuate discussions of this period in the western 
Great Basin. The first involves the replacement of the atlatl-and dart with the bow-and-arrow; the 
second relates to an intensification of adaptive strategies that included or related to environmental 
shifts, population growth, and technological innovation; and the third pertains to a supposed 
expansion of Numic populations (and cultural tradition) across the west toward the end of the Late 
Holocene.

Until about 1,500 years ago, projectile technology in the western Great Basin was centered on the 
use of a throwing stick (atlatl) and a large, bifacial point (dart). Typical dart points of the early Late 
Holocene in western Nevada and eastern California include those of the Elko series (Corner-
notched, Side-notched, Contracting-stem, and Eared variants), the Gatecliff series (primarily Split-
stem and Contracting-stem forms), and the Humboldt series (Basal-notched, Concave-base). These 
points flourished in use between about 3500 and 1500 B.P., with some regional styles being a bit 
younger or older than others. However, sometime around 1500 B.P. or shortly thereafter, the bow-
and-arrow appeared in the Great Basin and brought with it a change in projectile technology. Larger, 
heavier dart points gave way to smaller arrow points. Popular regional styles now called Rose Spring 
and Eastgate points, were replaced more recently (about 600 B.P.) by even smaller arrow points 
(Desert Side-notched and Cottonwood series). It is not known exactly how the emergence of the 
bow-and-arrow affected other aspects of prehistoric technologies, but a decline in the reliance on 
bifacial manufacturing is clearly implied (Basgall and Giambastiani 1995; Giambastiani 2004). 

Distinctive changes in settlement and subsistence patterns and assemblage complexity are evident 
during the interval referred to as the Middle Archaic (4000 to 1500 B.P.) in the western and central 
Great Basin. Seasonal campsites were inhabited for increasing duration and on a more frequent, 
regular basis within localized territories. Winter camps often feature pit houses, which demonstrate 
multiple interior features such as hearths, storage and cache pits, and sometimes inhumations. A 
wider range of resources was more intensively exploited within distinct ecozones, signifying a 
broadening of diet bread and an “intensification” of subsistence resource use. Groups also utilized 
more local raw material in manufacturing stone tools, though exotic obsidian and marine shell 
artifacts also appear in the archaeological record. The presence of these non-local materials 
suggests outside contact for trading purposes (Jennings 1986). 

In the Lahontan Basin between 3500 and 1500 B.P., human groups practiced a slightly more 
sedentary settlement pattern, often shifting from upland to lowland camps during certain seasons. 
Lowland residential camps were fairly large, village-like sites established at the mouths of large 
rivers such as the Humboldt and Truckee (Jennings 1986); presumably, the preference of such 
locations implies that Middle Archaic groups in the Lahontan Basin relied on riverine and lacustrine 
subsistence resources for much of the year. In the Carson Desert, little evidence of prehistoric 
occupation appears prior to 4,000 B.P (Kelly 2001). According to Zeanah et al. (1995), women’s 
foraging strategies were focused on wetland habitats especially from 4500 B.P. to 2000 B.P., when 
intervals of mesic climate, shifts in seasonal temperatures and precipitation, and fluctuations in 
stream flow into the Carson Desert were common. Since foraging locations often reflect where 
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residential camps were based, these would have occurred in marsh communities as well (Kelly 
2001).

Terminal Late Holocene/Late Archaic (1400-170 B.P. [Euro-American Contact]) 
In many parts of the western Great Basin, there are clear archaeological examples of shifts in 
subsistence organization that relate to the increased use of plant resources after about 1500 B.P. 
(Basgall 1987; Basgall and Giambastiani 1995; Basgall and McGuire 1988; Bettinger 1989, 1990, 
1991; Delacorte 1990). These shifts were typified by a diversification of diet breadth to include more 
low-return or labor-intensive foodstuffs (both faunal and floral), and were accomplished through the 
development of new technology (use of water in leaching acorns; seedbeater, specialized baskets, 
and extensive milling features for bulk seed procurement; use of bow-and-arrow instead of atlatl-
and-dart; pottery for cooking and storage) or by the adjustment of plant collection and processing 
techniques in an effort to extend plant harvests (green-cone collection and roasting pine nuts, green-
seed collection and flash-burning; dry storage). Population pressure, in combination with small-scale 
environmental changes, has been given much of the credit for increasing resource competition 
among Great Basin huntergatherers, thus necessitating some alteration of subsistence strategies. In 
addition to changes in material technology and extractive methods, increased trade during the Late 
Holocene was another mechanism that allowed human groups access to resources that may have 
been unavailable because of geographic population circumscription. 

Contact Period (170-70 B.P.) 
At the time of Euro-American contact, the western Great Basin was inhabited primarily by the 
Northern Pauite such as the Sawawaktödö, Makuhadökadö, and Küpadökadö along the Humboldt 
River, the Wadadökadö near Honey Lake, the Huyuidokado at Pyramid Lake, the Aga’idökadö and 
Pakwidökadö around Walker Lake, and, in Carson Sink, the Toedökadö (Fowler 1989, 2002; 
Gilmore 1953; Heizer 1960, 1970a, 1970b; Kelly 2001; Loud 1929; Park 1938; Steward 1937, 1938, 
1939; Stewart 1937, 1938, 1941; Wheat 1967). 

The territory of the Toedökadö (or Toid kad ), or “Cattail-eaters,” (Fowler 2002) had been modified to 
encompass “all of the Carson Sink, some distance up the Carson River, Fairview Valley to the 
southeast of Carson Lake, Dixie Valley, and into the Clan Alpine Range” (Shimkin and Reid 1970). 
Stewart (1939) extended the territorial boundary farther east, across the Desatoya Mountains and 
near the Reese River Valley. Ethnographic and archaeological data suggest that the groups mostly 
relied on wetland communities as residential bases but adopted a mobile lifeway to utilize more 
distant upland and lowland resources outside of the Carson Desert given fish, large game, seeds 
and piñon appear to have all been important in their diet (Kelly 2001). 

The Toedökadö practiced a seasonally semi-nomadic lifeway, hunting, gathering, and fishing in the 
wetlands, the surrounding desert, and uplands. Fowler (2002) describes the plant geography of the 
Toedökadö where resources were seasonally acquired (or stored) for their seeds, berries, pollen, 
roots, and stems or leaves. Little greasewood-shadscale shrubs are dominant in lowlands, where 
numerous edible perennial grasses, and other annual and perennial plants were sought. A larger 
array of plants in wetland habitats present in Stillwater Marsh, Stillwater Slough, along the Carson 
River, in the Carson Sink, and on the margins of the Carson Lakes, include Indian ricegrass, 
needlegrass, bluegrass, saltgrass, meadow barley, squirreltail, and mat barley; these were available 
during early to midsummer. Wildrye, bulrush, wheatgrass, sand dropseed, and alkali sacaton were 
available during mid to late summer while cattail was available in the fall (Kelly 2001). Tubers of 
chufa fatsedge and sego lily were also available (Kelly 2001). Tule, willow, sagebrush, and cattail 
were heavily utilized to make clothing, personal adornment, basketry, tools, and a variety of other 
woven materials including matted covers for domed houses or boats (Bengston 2003; Fowler 2002). 
Resources from upland zones, such as summer seeds, fall berries, and pine nuts, were also sought. 
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The first Euro-American explorers to visit the Lahontan Basin, around 1830, noted the relatively 
large Native American (Toedökadö) population in the area (Bidwell 1890; Dodge 1860; Leonard 
1904; Simpson 1876). Relations between the Toedökadö and the earliest explorers in the area were 
peaceful. Once the gold rush in California commenced in 1848, however, tens of thousands of Euro-
Americans passed through the Carson Desert each year on their way to try to strike it rich; other 
waves of emigrations followed. The emigrants brought with them disease and left behind abandoned 
wagons and dead livestock, which likely provided the Toedökadö with new sources of food and 
material goods as their natural habitat was altered (Fowler 2002). 

The first permanent Euro-American settlers in the area appeared in the mid-1850s, and Mormon 
settlement in the Carson Valley required a new route connecting Salt Lake City to the region, which 
passed through Toedökadö territory. The settlers soon began to displace local people from the 
wetter meadow areas and into less desirable areas; some native peoples soon began to work for the 
settlers as ranch hands and laborers, while others retreated to upland areas. Hostile encounters 
between the settlers and the Toedökadö appear to have been minimal until around 1860, and shortly 
thereafter, Fort Churchill was established approximately 25 miles west of present-day Fallon (Fowler 
2002). In 1861, a Virginia City journalist by the name of William Wright (a.k.a. Dan DeQuille) visited 
the area and wrote a very detailed ethnographic account of the Toedökadö. DeQuille reported that 
though they were adapting some cultural elements from the white settlers, the native people were 
still living at traditional sites and were following traditional subsistence patterns (DeQuille 1963). As 
settlement and cultivation of the land increased, the Toedökadö people more intensively adopted 
Euro-American culture. In 1893, the Bureau of Indian Affairs distributed 30,000 acres of land to the 
Churchill County Indians; however, this allotment excluded the prime lands already owned by white 
settlers. As much of their land lacked water and proved too alkaline to cultivate, native peoples 
continued to work as ranchers and in other capacities for Euro-American settlers (Fowler 2002). 

Historical Setting 
The project area is located near an historical crossroads that contains transportation corridors, a 
major federally sponsored irrigation project, mining, agriculture, a Native American reservation, and 
one of the region’s most important rivers.  

Exploration
The exploration of Nevada by Euro-Americans started as early as 1826. Fur trappers Jedediah Smith 
(Rocky Mountain Fur Company) and Peter Skene Ogden (Hudson’s Bay Company) were the first 
known individuals to explore the American West. Both were in search of furs and explored the 
“Unknown Territory” (what was then a part of Mexico) by trapping beaver along the many rivers and 
tributaries of this unexplored region (McBride 2002). 

In 1833, after Ogden and Smith established that the rivers of Nevada were not bountiful sources of 
beaver pelts, another expedition took place. The Walker-Bonneville Expedition, commanded by 
Joseph R. Walker, entered Nevada near Pilot’s Peak and then followed the Humboldt River to the 
Humboldt Sink, about 25 miles north of the project area. Here, tensions with the Native Americans 
resulted in Walker’s men killing 30 to 40 Native Americans. In the spring of 1834, Walker returned to 
the Great Basin from the San Joaquin Valley. This route, again led Walker and his men to the 
Humboldt Sink. Like before, Walker encountered a group of Northern Paiutes. The encounter 
resulted in Walker and his men killing 14 of the Northern Paiutes (McBride 2002:3-5). Violent run-ins 
with the native populations resulted in overall distrust by Indians of Euro-Americans and feelings of 
contempt for Walker (McBride 2002). 

In December of 1843, John C. Fremont entered into northwestern Nevada in present-day Washoe 
County and trekked south to a large desert lake with a pyramid-shaped island. Fremont named the 
impressive body of water Pyramid Lake, then followed the Truckee River, which he named the 
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Salmon Trout River, south to present-day Wadsworth. From Wadsworth he continued south to the 
Carson River, followed it to its sink, then turned back along the Carson River, and crossed the Sierra 
Nevada near Carson Pass, ending at Sutter’s Fort in March of 1844 (Elliott 1987; McBride 2002).  

In 1845, Fremont led another exploration party into Nevada. At Mound Springs near the Pequop 
Mountains his party split into two groups. Theodore Talbot and Joseph Walker led their party 
northwest along the Humboldt River. Fremont led his southwest to Ruby Valley and eventually to 
Walker Lake where the two groups met up again (Elliot 1987). At Walker Lake they split once more. 
Fremont took his group north to the Truckee River, then through the Truckee Meadows, and over 
Donner Pass, while the other group went south to Owens Valley. Fremont more accurately mapped 
the Humboldt, Truckee, Carson, and Walker river basins, giving him a clearer understanding of the 
nature of the region as an interior drainage and inspiring the name Great Basin (McBride 2002). 

Emigration
The many explorers of the early- to mid-nineteenth century paved the way for numerous emigrants 
that would follow in their footsteps into California shortly after. The Donner Party crossed the Forty 
Mile Desert and then followed the Truckee River to the Truckee Meadows late in 1846, only to push 
further into the Sierra Nevada during a devastating snowstorm. The news of their disaster frightened 
numerous would-be emigrants, keeping traffic on the Humboldt-Carson Emigrant Trail low for the 
next couple of years (Hulse 1991). The pinnacle of this westward movement was in 1849 with the 
California Gold Rush. It is estimated that between 15,000 and 25,000 people immigrated to 
California in 1849 alone (McBride 2002). When the Gold Rush broke out, the Humboldt-Carson Trail 
became the most popular trail to California. The trail entered Nevada north of Pilot Peak, then aimed 
straight for the headwaters of the Humboldt River, leading the travelers across Nevada as far as the 
Humboldt Sink. From there they crossed the Forty Mile Desert to the Carson River or the Truckee 
River. They then followed each of these rivers to the Sierra Nevada and climbed the daunting 
mountain range into California (Hulse 1991).

Mining 
Three mining districts are situated near the CLGE, including Sand Springs Marsh to the southeast, 
Sand Springs to the southeast, and Mountain Wells to the east. The Sand Springs Marsh Mining 
District was discovered in 1863 and was utilized for its salt deposit until 1870. In 1870, borax was 
discovered at the mine, and borax works were active at the site for several years. The district 
encompasses a fairly large area, beginning at Salt Wells about 15 miles southeast of the town of 
Fallon, and ending at Sand Springs, approximately 30 miles southeast of Fallon (Lincoln 1982). The 
Sand Springs Mining District includes most of the Sand Springs Range and was discovered around 
1866. The district appears to have been rediscovered in 1905. It was a source of silver, gold, 
tungsten, mercury, and titanium (Tingley 1998). Last, the Mountain Wells Mining District sits on the 
eastern slope of the Stillwater Mountains. A silver deposit was discovered here and the town of La 
Plata founded in 1862. The district was used until the ore supply was exhausted in about 1868, and 
La Plata became a ghost town soon after the decline of the mining district. Prospectors shipped a 
small amount of silver ore from the district in 1919 and 1920 (Lincoln 1982). 

Though mining has played a relatively minor role in the immediate vicinity of the project area, it was 
this activity that spurred the construction of railroads all around the state and initiated settlement in a 
region considered by many in the nineteenth century to be worthless and barren. 

The Central Pacific Railroad 
In 1869, only 20 years after 49ers trekked their way across Nevada with oxen and wagons, the 
Central Pacific Railroad was completed, connecting California to New York. In the vicinity of the 
study area, the historic railroad followed the Truckee River. From the railroad town of Wadsworth 
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(established in the spring of 1868), The Central Pacific Railroad continued northeast to Lovelock 
across the Forty Mile Desert. In 1899, the Railroad bought out the local facilities of the Southern 
Pacific Railroad (Myrick 1962). Immediately, plans for improvements were under way. The end result 
was a series of line improvements including 221 miles of track that were rebuilt between Sparks and 
the Utah state line (Myrick 1962). 

U.S. Highway 50 – The Lincoln Highway 
The Lincoln Highway began as a dream of entrepreneur Carl Fisher in 1912. He envisioned a coast-
to-coast paved highway, which would be the first of its kind and one of the few paved roads in the 
United States at the time. After much lobbying and commotion over what the official route would be, 
federal funds were secured in the early 1920s, a federally-approved route was chosen, and 
construction began. Some parts of the highway were quickly completed, but the entire route wasn’t 
finished until 1937 when the last section in Nebraska was done (Franzwa and Petersen 2004). The 
eventual demise of the Lincoln Highway as a major coast-to-coast route occurred in part as a result 
of the movement in the mid-1920s toward a numbered, federal highway system. Named roads were 
ignored in the planning of the numbered highway system, and the Lincoln Highway was broken up 
into a series of different numbers throughout the United States. In Nevada, the highway would be 
known as U.S. 50. With this change, and the removal of all highway markers along the road referring 
to the Lincoln Highway, public interest in the road dropped considerably, and use of the road 
dwindled once Interstate 80 became the main east-west route for cross-country travelers. 

The Lincoln Highway roughly follows US Route 50 from from Ely, Nevada to west of Fallon, Nevada 
in the project area. Portions of the highway are considered historical where unique historical or 
engineering features remain. 

Agriculture and the Newlands Project 
After the discovery of the Comstock Lode in 1859, agriculture in Carson Valley along the Carson 
River grew with the needs and demands of the thousands of miners, families, and entrepreneurs on 
the slopes of Mount Davidson to the north. Ever since this initial boom, agriculture has managed to 
have some staying power in Nevada, despite fluctuating mining boomtown markets. The area 
around Fallon did not develop as an agricultural center until the Newlands Project was under way 
beginning in 1903, because of its alkaline soils and the lack of water in the area. 

As the Nevada mining industry began to experience a major decline at the end of the nineteenth 
century, and agricultural efforts were hampered by a long drought during the 1880s and 1890s, 
Nevada politicians began looking to diversify the economy and improve the odds for agriculture 
through the development of large-scale irrigation projects. As early as 1888, Senator William Morris 
Stewart was advocating such projects in the U.S. Senate, though he ultimately proved to be 
unsuccessful. Francis G. Newlands, who was elected to the U.S. House of Representatives in 1892, 
proved to be a much more effective advocate for irrigation. During Newlands’ fifth term, President 
Theodore Roosevelt entered office as a strong supporter of national policies that would aid in the 
development of agriculture in the arid American West. Newlands saw his chance and sponsored the 
Newlands Reclamations Act of 1902(Hulse 1991).  

The Truckee-Carson Project (later renamed the Newlands Project) began construction on the Derby 
Dam immediately after the Reclamation Service authorized the work in 1903 (Hardesty and Buhr 
2001). The U.S. Reclamation Service split the route of the canal into three 10-mile segments with 
construction camps and staging areas located at convenient points along the way (Townley 1998). 
By 1905, the 30-mile-long Truckee Canal was completed and was providing water to irrigate 
farmlands in the newly founded towns of Fallon and Fernley. The Truckee Canal diverted 
approximately half of the flow of the Truckee River from the Truckee River Basin to the Newlands 
irrigation system and the Carson River Basin. Between 1911 and 1913, the Lahontan Reservoir was 
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under construction on the Carson River. By 1914, the towns of Fernley and Fallon had grown into 
fairly orderly and reasonably prosperous communities (Hulse 1991). But with time, existing irrigation 
systems were in desperate need of repair. In the 1930s, the Civilian Conservation Corps (CCC) 
undertook the work of enlarging and upgrading existing irrigation systems, much to the relief of 
farmers who had fallen on hard times (Kolvet and Ford 2006). 

The plan was that 400,000 acres would be irrigated by a system of canals and ditches fed by the 
Truckee Canal and the Carson River. In the end it was determined that only 87,500 acres of land 
could be irrigated by the irrigation project. Ultimately, the Newlands project dramatically changed the 
landscape of the Carson and Truckee river basins with the birth of a new agricultural center located 
on formerly uncultivable land, dams built up and down both rivers affecting the flow of water and the 
spawning of fish, and the diversion of water away from Pyramid Lake and the Pyramid Lake Indian 
Reservation. Many problems arose from the Newlands project. The irrigation of the alkaline soils 
increased their alkalinity, and the soils had poor drainage, making many areas a swampy, alkaline 
mess. This problem was addressed by creating drainage systems to remove excess water. Another 
problem that arose from the Newlands project was a dispute over water storage rights at Lake 
Tahoe, which led to prolonged lawsuits (Hulse 1991). Other litigation revolved around the water 
rights to the Truckee River and Pyramid Lake (Hardesty and Buhr 2001).  

The canals in the project area are associated with the Newlands Project. Certain Newlands Project 
facilities (including canals, pipelines, dams, and other irrigation features) have been determined 
eligible for inclusion in the National Register of Historic Places as a part of the Newlands Project 
Multiple Property Listing (Deschler personal communication 2007). 

Naval Air Station Fallon (NAS Fallon) 
A portion of the project area lies within lands managed by NAS Fallon. Initially established by the 
Army Air Forces (predecessor to the modern Air Force) in 1942 in response to fears that Japan 
would attack military airfields in California, NAS Fallon was soon abandoned by the Air Force in 
1943 following naval victories in the Pacific. Shortly thereafter, the Navy took the site over to train 
Navy pilots assigned to aircraft carriers until the end of World War II. The facility reopened following 
the outbreak of the Korean War to train Navy pilots in the use of jet aircraft (NAS Fallon ICRMP 
2007).

Construction work at the air station in the 1950s involved renovation of some of the original buildings 
at the station and significantly expanding the size of the built environment at NAS Fallon. 
Additionally, the use of jet aircraft required that a larger series of runways be built at the station. In 
fact, a 14,000-foot runway was built in the mid-1950s; at the time of its construction, this was the 
largest Navy runway (US Navy 2007). Remaining World War II-era buildings were evaluated at NAS 
Fallon as part of the 1993 Cultural Resources Management Plan (Woodward-Clyde Consultants 
1993); one aircraft beacon (designated Building 95) was deemed potentially eligible for the NRHP. 
An inventory and evaluation of Cold War-era buildings at the Main Station was conducted by the 
Navy in 1998 (JRP Historical Consulting 1998), though this study is considered to not meet current 
standards by NAS Fallon and the State Historic Preservation Office (SHPO). 

Currently, the mission of NAS Fallon emphasizes final training of entire Navy squadrons immediately 
prior to their deployment aboard aircraft carriers. The principal tenant at NAS Fallon is the Naval 
Strike and Air Warfare Center (NSAWC), which include training functions in addition to the Navy 
Fighter Weapons School (“Top Gun”) and the Carrier Airborne Early Warning Weapons School (“Top 
Dome”). The Aviation Intermediate Maintenance Department is located at the base, and a Seabee 
unit, Construction Battalion Unit 416, is permanently stationed at the base as well. The station is also 
used by Naval Reserve Units for their routine training. 
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Cultural Resource Investigations 
Project Area 
The project area is located approximately 7 miles southeast of the town of Fallon, Nevada.The 
proposed well pad sites can be accessed by a series of unpaved access roads from Highway 50 
(which lies to the east of the project) or Highway 95 (to the west of the project). Both improved and 
unimproved access roads are present in the area. Unpaved roadways that are maintained in the 
area include Macari Lane, Berney Road, and Schaffer Lane. A map of the project location is shown 
in Figure 2.1-1. For the purposes of this EA, the “project area” is the general region in which the 
project occurs. The Area of Potential Effect (APE) for this project is defined as the 500 by 500 foot 
well pad sites and the 20 foot wide access road corridors leading up to the well pads. The “study 
area” refers to the cultural resources survey area and includes a 500 foot radius from the center 
point of each proposed well pad for well pads J, A, G, K, F, E, and a larger area surrounding pads B, 
C, D, H, F, and I. The larger area was surveyed in order to relocate the 300 by 300 foot pad sites to 
avoid resources. The total area inventoried for cultural resources encompasses 304 acres, including 
10 acres of private land, 44 acres of NAS Fallon lands, and 250 acres of Reclamation lands. 

Previous Cultural Resource Investigations 
Prior to initiating fieldwork, ASM conducted archival review at the Nevada State Museum in Carson 
City, the NVCRIS Map Service website, at NAS Fallon, public land records on file with the Nevada 
State BLM, and at the Carson City BLM Field Office; additionally, property and structure maps were 
obtained from the Truckee-Carson Irrigation District (TCID).  

A number of cultural resource inventories have been conducted within one mile of the proposed APE 
of the project; however, the vast majority of reports and site records obtained were outdated. Grimes 
Point has witnessed archaeological work since the late 1920s, and much of the South Carson Lake 
area has been punctuated by small-scale cultural resources management efforts since the 1970s. 
Many of the earliest studies never produced reports, and those completed in the 1970s and 1980s 
often lack adequate site records and have poor locational data. A limited number of recent data sets 
prove more applicable (such as Young and Wriston 2005; Kelly 2001). Others locally that are helpful 
include (Kelly 2001; Obermayr and Branch 2007; and Zeanah et al. 1995).  

A cluster of substantial, well-studied archaeological sites are known around Grimes Point, located 
less than a mile east of the Ormat project area. At Grimes Point, a major petroglyph site overlooks 
the study area from the east atop a low promontory at the margin of South Carson Lake. Farther 
back from the lake, within a group of hills that juts out from the main body of the Stillwater Range, 
are a number of caves and rockshelters that have been the focus of archaeological study since the 
1940s, including Spirit Cave (Dansie 1997; Kirner et al. 1996), Fish Cave (Wheeler and Wheeler 
1969), Hanging Rock Cave (Tuohy 1969), Burnt Cave, Picnic Cave, Goblin Cave, High Cave, Fallen-
in Cave, and Hidden Cave (Thomas 1985). All in all, landscapes surrounding Grimes Point, and 
including the current project area, contain more than 100 known pre-contact and ethnohistoric 
archaeological sites. 

While several studies are associated with Grimes Point, only three previous studies covered portions 
of the current project area (Hardesty and Buhr 2001; and Young and Wriston 2005). A total of 27 
sites have been identified within a one mile radius of the project area, these including lithic scatters, 
lithic scatters with historic debris, petroglyphs, temporary camps, mixed pre-contact and 
ethnohistoric deposits, ground stone scatters, and historic irrigation features. Three of these sites lie 
within the originally proposed APE for this project, but none fall within the Alternative 1 APE 
(discussed in Chapter 4 of this EA). Details of previous research and recorded sites are provided in 
a technical cultural resources inventory report for the current study area (Sprengeler et al. 2008).  
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Inventory Methods 
Fieldwork for the project was completed in two phases, the first between July 19-20 and 23, 2007 
and the second from September 4-7, 2007. The first session concentrated on inventorying a 500-foot 
(150-meter) radius from the center point of each proposed drill pad and on completing inventories of 
all proposed access roads. Several alternative locations for drill sites were selected for additional 
survey in order to avoid placing drill pads at or near potentially NRHP-eligible resources and to 
decrease the proximity of certain drill pad sites to the “Designated No Surface Occupancy Area”. 
Ultimately, the acreage added near drill sites B, C, H, and I was inventoried during the second field 
session; in the end, the survey totaled approximately 304 acres (approximately 121 hectares) of 
land, including eleven proposed geothermal drill pads, proposed access roads, and larger tracts 
surrounding the drill pad sites noted above. 

Coverage was achieved by traversing parallel transect lines generally oriented to cardinal directions 
with surveyors spaced intervals no more than 30 meters apart (per BLM and State guidelines). 
Isolated artifacts and features were noted, recorded with a Trimble GPS receiver, and measured and 
illustrated as appropriate.  

All newly identified sites were thoroughly examined to demarcate boundaries regardless of whether 
or not they were fully contained within the current project APE. Each site was recorded on an 
Intermountain Antiquities Computer System (IMACS) site form and mapped using a Trimble GPS 
Receiver. A wooden datum stake with an aluminum tag inscribed with a temporary site number was 
placed at every site. Digital photographs were taken of each site and any associated features or 
diagnostic artifacts. No artifacts or archaeological samples were collected and no subsurface testing 
or probes were excavated during the inventory. 

ASM archaeologists also attempted to relocate and re-examine any previously identified sites plotted 
within any portion of the project APE. Any relocated sites that were previously recorded more than 
15 years ago were fully updated by ASM personnel. Only two of the previously recorded sites within 
the project APE were eventually relocated. One site had additional components necessitating a 
dramatic expansion of its boundaries. ASM field personnel generated new IMACS forms for the site 
that include the added components of the site and mapped the new site boundary and components 
using a Trimble GPS receiver. The second site was a segment of the Lincoln Highway/Old U.S. 50, 
which was photographed and examined to document its current condition, and the site record was 
updated. The third site suspected to be present in the project APE was not relocated.  

Regulatory Background 
Cultural resources are protected primarily through the National Historic Preservation Act (NHPA) of 
1966 and the regulations implementing Section 106 of that Act (36 CFR § 800), the Archaeological 
and Historic Preservation Act of 1974, and the Archaeological Resources Protection Act of 1979. 
Section 106 of the NHPA requires federal agencies to consider the effects of their actions on cultural 
resources that meet the criteria and are considered eligible for inclusion in the NRHP. These cultural 
resources are known as “historic properties.” 

Criteria for inclusion on the NRHP are provided in 36 CFR § 60.4. Section 101(d)(6)(A) of the NHPA 
allows properties of traditional religious and cultural importance to a tribe to be determined eligible 
for inclusion on the NRHP.  

The American Indian Religious Freedom Act of 1978 also allows for access to sites of religious 
importance to Native Americans. The Native American Graves Protection and Repatriation Act of 
1990 provides for the repatriation of human remains and funerary items to identified Native American 
descendants. 
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Inventory Results  
Twenty-eight sites and 22 isolated finds were identified and recorded as a result of the cultural 
resources inventory. Additionally, one previously identified site was re-examined and its boundaries 
expanded, and a site record update was completed to document a segment of the Lincoln Highway 
that passes through the project area. Three potentially eligible sites fall within the proposed APE. 
The eligible aspects of these sites include ethnohistoric components and pre-contact components. 
Nine additional sites that are recommended as ineligible for listing in the NRHP also fall within the 
APE of the proposed project.  

Under Alternative 1, six sites fall within the project APE, either within the 500 by 500 foot radii for 
proposed well pad sites or along the routes of proposed access roads. All are recommended as 
ineligible for NRHP listing as historic properties except for one, which is considered unevaluated for 
NRHP eligibility. All are historical refuse deposits except for one historic road and one site with pre-
contact and historical components.  

Other than several roads, canals, and some graded areas, inventoried lands are relatively free of 
modern impacts. Still, some of the roads and canals have led to an increase in ponding, while others 
have bisected archaeological sites; there is some evidence of recent (1960s-1980s) episodes of 
trash dumping; and relic collector’s artifact piles were identified at several locations. These impacts 
have caused some adverse effects, but it is natural forces, particularly a combination of flooding, 
erosion, and deflation, that have taken a heavy toll on almost all of the archaeological sites identified 
during the survey. Ground surfaces in many areas have been stripped bare of loose sediment, 
leaving archaeological features like middens and hearths as thin, carbon-stained patches on playa-
like exposures and artifact deposits as sparse, discontinuous scatters. Ultimately, the lack of 
preservation and poor overall physical integrity of most project sites affect their eligibility for NRHP 
listing.

3.6.2 NATIVE AMERICAN CONCERNS 
Native American Resources 
Native American resources are sites, areas, and materials important to Native Americans for 
religious, spiritual, or traditional reasons. These resources may include villages, burials, petroglyphs, 
rock features, or spring locations. Fundamental to Native American religions is the belief in the 
sacred character of physical places, such as mountain peaks, springs, or burials. Traditional rituals 
often prescribe the use of particular native plants, animals, or minerals. Activities that may affect 
sacred areas, their accessibility, or the availability of materials or natural resources used in 
traditional practices are also considered when evaluating these areas. 

Ethnographic information indicates that the Northern Paiute occupied the study area, and their way 
of life is characterized by the concept of living in harmony with the natural environment. Rituals and 
ceremonies address the need to ensure that plants, animals, and physical elements flourish. The 
continued welfare of the people depends on these rituals and ceremonies being performed properly. 
The manner of performing the rituals and ceremonies, the places at which they are performed, and 
perhaps even the time of their performance are often prescribed.  

Religious expression takes several primary forms including ceremonies, individual prayer, and use of 
power spots for vision questing, curing, and doctoring. The most frequent form of expression is the 
individual prayer. Prayers are made to the spirits and were especially important in connection with 
places where spirits may live or places regarded as power spots.  

Sensitive areas having religious or cultural importance have been previously identified in the area by 
the Fallon Paiute-Shoshone Tribe. The Grimes Point area is of great importance to the Tribe. The 
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archaeological area encompasses approximately 1,160 acres and is recognized as one of the most 
significant archaeological sites in the Great Basin.  

Tribal Consultation 
Consultation is being conducted with the Fallon Paiute-Shoshone Tribe located in Fallon, Nevada. 
Consultation was initiated on August 8, 2007 to visit the proposed exploration well pads. On October 
25, 2007 correspondence was sent to the Tribe with additional information concerning the proposed 
exploration, maps of the locations, drilling process, webpage with similated drilling photos, 
preliminary results of the cultural resource survey and a map with alternative locations based upon 
the findings of the cultural resource survey. Correspondence was received by the BLM from the 
Tribe on August 13, 2007 identifying the significant cultural value of the area to the Tribe. Concerns 
were expressed for locations identified during the previous field trip (well pads B, C, H and a portion 
of D). The proposed exploration pads are sensitive due to their position on the landform, the sandy 
shore of Carson Lake. Ormat responded to the area of sensitivity and the alternative sites were sent 
to the Tribe on October 25, 2007.  

A second field trip was conducted on February 29, 2008. Specific site locations were examined in 
reference to the alternative pads locations, access roads and evaluation process for cultural 
resources identified during the cultural resource inventory. Subsequent to the site visit, a request 
was made for an archaeological monitor for all exploration activities and a tribal monitor for specific 
locations as discussed.  

Consultation with the Fallon Paiute-Shoshone Tribe will be ongoing throughout the exploration 
process.

3.7 Land Use 

3.7.1 LAND USE 
Regional Setting
The proposed project is located in the west-central portion of Nevada in Churchill County. Churchill 
County encompasses approximately 5,000 square miles, of which approximately 91 percent is 
publicly owned. Land management and ownership percentages are shown in Table 3.7-1.  

Table 3.7-1: Land Ownership/Management in Churchill County

Land Owner/Manager Percentage of 
Ownership/Management 

Bureau of Land Management (BLM) 71%

Bureau of Reclamation (BOR) 13%

United States Navy 4%

State of Nevada and Churchill County 1%

Fallon and Walker River Reservations 1.5%

Southern Pacific Railroad 8%

Privately-owned farm land 1.5%
SOURCE: Churchill County 2005 
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There is one population center near the project area, the City of Fallon in Churchill County. The City 
of Fallon is located approximately seven miles northwest of the project area, and has a population of 
approximately 8,304 people. Churchill County is a lightly urbanized area with approximately 
25,036 residents (US Census Bureau 2007).  

The project area is within an area of approximately 2.25 square miles, or 1,440 acres. Lands within 
and adjacent to the lease areas are managed by the BOR, the BLM, and the Department of Defense 
(DOD) at the Naval Air Station Fallon (NAS Fallon). One site, Site F, is located on private land and 
would require permission of the private land owner for development. Land management in and 
around the lease area is shown in Figure 1.1-2. The private land in the project vicinity is zoned by 
Churchill County for agricultural uses.  

BOR managed lands in the project area are all part of the Newlands Project, one of the first projects 
built by the BOR. The Newlands Project is operated by the Truckee-Carson Irrigation District (TCID) 
through a contract with the BOR. The Lahontan Basin Area Office of the BOR administers the 
operation of the Newlands Project in consultation with TCID, Pyramid Lake Pauite Tribe, the U.S. 
Fish and Wildlife Service, the Fallon Pauite-Shoshone Tribe, and the Federal Water Master.  

The Geothermal Steam Act gave BLM the responsibility and authority for leasing geothermal rights 
for geothermal development and for reviewing and authorizing the development. The BOR managed 
lands in the project area were leased for geothermal development to Ormat in 2006. The effects of 
leasing were analyzed in an EA prepared by the BLM (BLM 2006). The geothermal leases are 
shown in Figure 1.1-2. 

The DOD manages the lands on NAS Fallon. In addition to the runways, barracks, and other uses 
typical of a Naval air station, the DOD also allows livestock grazing on portions of its land, as 
described above. Bureau of Land Management and Navy Resource Management Plan for Certain 
Federal Lands in Churchill County, Nevada (September 2001) outlines how resources on the Naval 
lands in the project vicinity are to be managed by the DOD.  

The Pony Express National Historic Trail is within the vicinity of the lease area but does not cross it. 
The Grimes Point Archaeological Area and the Fallon Indian Reservation are also in the vicinity of 
the lease area. The Stillwater NWR is adjacent to and to the north of the lease area. 

Policies and Plans
It is the policy of the Department of the Interior, consistent with Section 2 of the MMPA and Sections 
102(a) (7), (8) and (12) of Federal Land Policy Management Act (FLPMA), to encourage the 
development of mineral resources, including geothermal resources, on federally managed lands. A 
geothermal lease is an authorization to possess and use public land for a fixed period of time. A 
geothermal lease is issued when there is going to be substantial construction, development, and 
improvement and there is an investment of large amounts of capital that would be amortized over 
time. Geothermal leasing is proposed only on public lands administered by the BLM or on other 
lands where the BLM has the express legal authority to lease with the concurrence of the other 
agency.

The leasing of geothermal resources on the BOR managed lands is managed by the BLM. BLM 
does not issue leases on DOD managed lands. The Consolidated Resource Management Plan 
(CRMP) (BLM 2001) guides management of the BLM managed public lands under the jurisdiction of 
the Carson City Field Office. The CRMP provides the BLM with the authority to issue geothermal 
leases on these lands. 

The BLM has designated the eastern portion of the project area as “no surface disturbance” to 
protect cultural and natural resources. Several of the proposed well pad sites are located very near 
these areas, but are not actually located within this designated area. 
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The CRMP also states in its standard operating procedures that no surface occupancy, including the 
construction and operation of well pads, be constructed within 500 feet from canals and other water 
features.

3.7.2 TRAFFIC AND TRANSPORTATION 
Highway transportation within the Fallon area is provided by US Highways 50 and 95. US 
Highway 50 is used by tourists traveling to and from Reno. US Highway 95 connects Yerington with 
Fernley and Fallon, and runs south from Fallon to Las Vegas (see Figure 2.1-2).  

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 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 project area, connecting Highway 50 to Berney Road. The 
southern section has been structurally altered and does not require restoration and maintenance if 
used (see Figure 2.1-2).

Local arterials in the project area include Berney Road, Macari Lane, and Shaffer Lane. Various 
unimproved, graded roads also provide access within the proposed project area.  

Annual average daily traffic (AADT) figures for highways and arterials in the project area were 
obtained from the Nevada Department of Transportation Annual Traffic Report (NDT 2006) (see 
Table 3.7-2). The year 2002 showed the highest rates of traffic in the vicinity in the past 10 years, 
with subsequent years showing a marked decline in traffic counts. The Churchill County Road 
Department does not have any designated roadway capacities, so for purposes of this analysis, 
typical daily roadway capacity volumes (OCEMA) were used to analyze existing traffic capacity in 
the project vicinity. Level of service (LOS) can range from A (little or no delay) to F (failure/extreme 
congestion). The roadways shown in Table 3.7-2 operate at LOS A or better at 5,000 annual 
average daily traffic trips or less. Therefore, all roads in the project vicinity are currently operating at 
the optimal level of service. The traffic would have to increase to 15,000 before any of these 
roadways would reach LOS F. 

Table 3.7-2: Annual Average Daily Traffic (AADT) Counts in the Project Vicinity

Name of Road 2002 AADT 2006 AADT 
U.S. Highway 50, 2.6 miles east of Harmon Road 1,350 960

U.S. Highway 50, 1.5 miles east of Macari Lane 1,300 840

Berney Road, 0.1 miles east of Pasture Road 690 610
SOURCE: NDT 2006 

3.8 Wastes, Hazardous or Solid 
The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) provides 
a federal fund to clean up uncontrolled or abandoned hazardous waste sites and certain other 
releases of pollutants and contaminants into the environment. Section 120(h) of CERCLA requires 
that property contaminated by the federal government be restored before being conveyed outside 
the federal government (USEPA 2002). 

The Resource Conservation and Recovery Act (RCRA) gave the EPA the authority to control 
hazardous waste from when it was created to its disposal and includes the generation, 
transportation, treatment, storage, and disposal of hazardous waste. Drilling fluids, produced water, 
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and other wastes associated with the exploration, development, or production of crude oil, natural 
gas, or geothermal energy are exempt from RCRA Subtitle C (USEPA 1993). 

The project area is undeveloped and no hazardous materials are known to be present. There is no 
evidence to suggest that hazardous material was stored for one or more years, disposed of, or 
released on the project area or the eastern portion of the Navy managed lands (where well pads A, 
J, and G occur) (BLM 2002; Deverin, personal communication 2007).  

3.9 Visual Resources 

3.9.1 REGIONAL VISUAL SETTING 
The project would be located on public lands in Churchill County, Nevada, that are currently leased 
and or under contract to Ormat for geothermal resource development. The proposed project area is 
approximately seven miles southeast of Fallon, Nevada (Figure 2.1-1). 

The project area is characteristic of the Great Basin environment; desolate landscapes of sun-
saturated, brush-strewn valley floors interspersed with barren, bleached alkali playas, bordered by 
often barren, but frequently colorful, elongated and steep mountain ranges (BLM 1974). Higher 
elevations support sagebrush, juniper, and pinyon pine providing visual diversity and contrasting 
darker color along ridgelines in the distant background. Vegetation on the valley floor grows low and 
evenly and primarily consists of monochromatic desert brush (US Navy 2000). Although these areas 
are sparsely populated, fences, utility lines, roads (paved and dirt), historic trails, houses on private 
lands, mines, and road signs are present (BLM 1974).  

The form, line, color, and texture of the Great Basin landscape are influenced by the arid climate. 
The hills are gold and brown, and the blue sky can be dotted with fluffy clouds and thunder clouds at 
times. Sunlight is a dominating element in the area, and winds create dust funnels (US Navy 2000; 
BLM 1974).  

3.9.2 LOCAL VISUAL SETTING 
NAS Fallon 
NAS Fallon lies to the northwest of the project area, and three of the proposed well pads are located 
on the NAS Fallon property. NAS Fallon Main Station includes a few buildings visible in the distance 
from the project site. The 14,000-foot-long runway is located approximately 0.5 miles to the 
northwest of the project area. Aircraft take off and land on the runways occurs several times per day 
and are often visible overhead.  

Grimes Point 
The Grimes Point Petroglyph Trail (Grimes Point) is adjacent to the project site. Grimes Point is one 
of the largest and most accessible petroglyph (rock art) sites in the US. Grimes Point rises to a 
height of 250 feet above the project area. A mile-long, self-guided interpretive trail exists for visitors. 
Picnic pavilions are visible in the parking lot of Grimes Point.  

3.9.3 SENSITIVE RECEPTORS 
Sensitive receptors in the project area include drivers looking west from Highway 50, recreational 
visitors (particularly at Grimes Point), and local residents. Recreational activities in the area include 
hiking, picnicking, wildlife viewing, viewing local petroglyphs, and the Valley Off Road Racing 
Association’s (VORRA’s) special recreation permit races. The closest sensitive receptors are two 
ranch properties located approximately 1,742 feet and 2,428 feet south of Site G, on Macari Lane.  
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3.9.4 VISUAL RESOURCE MANAGEMENT CLASSIFICATION 
The BLM has not established visual resource management (VRM) classes for this area (BLM 2001). 
Although no BLM VRM classes have been established yet for this area, projects of this nature are 
generally required to meet the VRM Class III objective in such a situation. The VRM Class III 
objective is to partially retain the existing character of the landscape, limiting the level of change to 
the character of the landscape to a moderate level. Management activities may attract attention but 
should not dominate the view of the casual observer. Changes should repeat the basic elements 
found in the predominant natural features of the characteristic landscape.  

The Navy and BOR do not have any visual management requirements for the project area (Kurtz, 
personal communication 2007).  

3.10 Socioeconomics and Environmental Justice 

3.10.1 POPULATION 
The population of the State of Nevada is increasing, as is the population in Churchill County. The 
source of much of the population growth in Churchill County has been from in-migration. 
Approximately a third of the County’s population resides in the City of Fallon. Population statistics for 
the region are shown in Table 3.10-1.  

NAS Fallon is also located in Churchill County, and has a population of approximately 3,000 
personnel, most of who live in the City of Fallon (NAS Fallon 2007).  

Demographics
Racial and ethnic data for Churchill County for the years 1990 and 2000 are illustrated in Table 3.10-
2. According to US Census Bureau data, the white population increased by 33 percent, and it 
remained the dominant race in Churchill County. The largest minority within the County is 
Hispanic/Latino, followed by American Indian/Alaska Native.  

The Fallon Paiute-Shoshone Tribe of the Fallon Reservation and Colony consists of 60 acres two 
miles northeast of Fallon, and the reservation covers 8,000 acres 12 miles to the northeast of Fallon. 

3.10.2 HOUSING 
Churchill County has a total of approximately 9,732 housing units, while the City of Fallon has a total 
of approximately 3,336 housing units (US Census Bureau 2007). The Fallon NAS has 360 on-base 
family dwelling units, and 2,334 bachelor quarters/barracks (Globalsecurity.org 2007). 

Table 3.10-1: Population in the Project Area

1990 2000 2006
State of Nevada 1,201,833 1,998,257 2,495,529 

Churchill County 17,938 23,982 25,036 

City of Fallon 6,438 7,536 8,403
SOURCE: US Census Bureau 2007 
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Table 3.10-2: Demographic Changes in Churchill County (1990-2000)

1990 2000 Percentage (2000) Percent Change 
Total Population 17,938 23,982 N/A 33.7

White 16,216 20,192 84.2 24.5 

Black/African American 251 384 1.6 53.0 

American Indian/ Alaska Native 968 1,151 4.8 18.9

Asian 502 648 2.7 29.1

Pacific Islander* N/A 48 0.2 N/A

Other N/A 767 3.2 N/A

Two or more* N/A 791 3.3 N/A

Hispanic/Latino** 1,184 2,086 8.7 76.2 

Notes: * These categories did not exist in the 1990 census: Asians and Pacific Islanders were grouped 
 together, and the option to choose multiple races did not exist.
  ** In combination with other races. The categorical figures/percentages may add up to more than  

 the total population (100 percent) because individuals may report more than one race. 
SOURCE: US Census Bureau 2007 

3.10.3 SCHOOLS 
The Churchill Unified School District serves Churchill County, with one preschool, five elementary 
schools, a junior high school, and two high schools, with a total enrollment in the 2007-2008 school 
year of approximately 4,500 students (Churchill County School District 2007). All of the schools 
within this district are within the City of Fallon.  

3.10.4 EMPLOYMENT AND ECONOMY 
The most recent employment figures for Churchill County show that the county has a labor force of 
12,415 people and an unemployment rate of 4.2 percent. Churchill County experienced a large 
growth in total employment between 2001 and 2004 of 18.3 percent. The largest increase in 
employment in Churchill County was associated with mining (271.1 percent). There were also large 
increases in employment in the construction sector in Churchill County (55.7 percent). Between 
2001 and 2004, the employment in the agriculture sector decreased, while the largest decrease in 
employment was in the manufacturing sector (18.2 percent).  

Income and Earnings by Industry  
Per capita personal income in 2004 for Churchill County was $32,171, an increase of 22.6 since 
2001, while earnings by persons employed in Churchill County increased by 26.3 percent (BEA 
2006). Table 3.10-3 includes a list of earnings by industry and the percent change. 

Household Income 
The US Census Bureau uses a set of income thresholds that vary by family size and composition to 
determine which families are considered poor. If a family’s total income is less than its threshold, 
then that family, and every individual in it, is considered poor. The poverty thresholds do not vary 
geographically, but they are updated annually for inflation using the Consumer Price Index. For 
example, in 2006 the average estimated poverty threshold for an individual was an annual income of 
$10,294, and for a four-person household it was $20,614 (US Census Bureau 2007).  
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Table 3.10-3: Earnings by Industry (in Thousands of Dollars)
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2001 12,553 1,033 22,188 27,418 24,443 39,964 27,519 81,927 158,359 436,000 

2004 12,614 942 35,142 23,783 34,023 51,396 41,896 101,307 196,585 550,837 

%
Change

0.5 -8.8 58.4 -13.3 39.2 28.6 52.2 23.7 24.1 26.3 

SOURCE: US Bureau of Economic Analysis 2001 

Table 3.10-4 provides income statistics for Churchill County and Nevada. Churchill County has a 
median household income slightly lower than the Nevada average, and a poverty rate slightly lower 
than the statewide level. 

Table 3.10-4: Income and Poverty Statistics (2004)

Churchill County Nevada 
Median Household Income (2004) $45,720 $47,231 

Percentage of Population Living in Poverty (2004) 10.2% 11.1%

SOURCE: US Census Bureau 2007 

3.10.5 ENVIRONMENTAL JUSTICE 
On February 11, 1994, President Clinton signed EO 12898, Federal Actions to Address 
Environmental Justice in Minority and Low-Income Populations. This order requires that “each 
federal agency make achieving environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse human health or environmental 
effects of its programs, policies, and activities, on minority populations and low-income populations” 
(EO 12898, 59 FR 7629 [Section 1-101]). 

Protection of Children from Environmental Health Risks and Safety Risks (62 FR 19885), states that 
each federal agency must make it a high priority to identify and assess environmental health risks 
and safety risks that may disproportionately affect children and to ensure that its policies, programs, 
activities, and standards address disproportionate risks to children that result from environmental 
health risks or safety risks. Environmental health risks and safety risks mean risks to health or to 
safety that are attributable to products or substances that the child is likely to come into contact with 
or to ingest. Approximately 28.9 percent of Churchill County is made up of children (under 18 years 
of age) (US Census 2007).  
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CHAPTER 4: 
ENVIRONMENTAL  
CONSEQUENCES

4.1 Introduction 
This chapter describes the expected environmental effects of the proposed action. The discussion 
focuses on those effects that could potentially be significant. This section also includes any 
necessary mitigation measures to lessen adverse impacts on the environmental resource of 
concern.

4.2 Air Quality 

4.2.1 PROPOSED ACTION 
Air Emissions During Well Pad and Access Road Construction Activities 
Overview 
The primary pollutant of concern during construction activities for the Proposed Action (i.e., the 
grading of well pads and roads and construction vehicle traffic) would be particulates in the form of 
fugitive dust. Fugitive dust emissions would be generated by ground-disturbing activities related to 
transport of workers and equipment to the site, road construction and well pad construction. 
Hydrogen sulfide emissions may be an issue during well testing, depending on the chemical 
composition of the geothermal resource. 

Fugitive Dust 
Air quality impacts from the construction activities at the well pads and access roads would be 
localized and temporary. Up to three well pads (including access roads) would be constructed at a 
time. Particulate concentrations in the vicinity of the project would increase on a short term basis. 
Construction when winds exceed approximately 9 miles per hour could further increase particulate 
matter in the air; however, the Plan of Exploration includes a dust suppression process by watering 
access roads and well pads to minimize localized increases in particulate matter concentrations. 
These measures would minimize fugitive dust emissions during construction. Other dust 
suppression methods, as suggested by the Nevada Division of Environmental Protection, Bureau 
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of Air Quality Planning would also be implemented as necessary, including using wind fencing and 
covering spoils piles with tarps, plastic, or other anchored coverings.  

Combustion Emissions 
Diesel combustion emissions would result from the construction equipment and any diesel-fueled 
vehicles used to access the project site. Combustion emissions of criteria air pollutants (nitrogen 
dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO) and fine particulate matter (PM10)),
criteria air pollutant precursors (volatile organic compounds (VOCs)) and air toxics (small 
quantities of diesel PM, acetaldehyde, benzene, and formaldehyde) would be released during well 
pad and road construction from the diesel engines. Given the low background concentrations of 
criteria pollutants in the project area and the limited emissions from construction, the project would 
not exceed any of the federal or state air quality standards.  

Air Emissions During Well Drilling and Testing Activities 
Combustion Emissions 
The principal pollutants and source during the proposed drilling activities are the products of 
combustion associated with the large bore diesel-powered engine(s) on the drill rig. Table 4.2-1 is 
a worst-case emissions scenario for large bore, stationary diesel engines based on estimated 
maximum daily fuel consumption at the well pads. Because of the variables in operating 
parameters of the engines, emissions are expected to be significantly lower than in the worst-case 
scenario. Drilling operations and engine use are highly variable over 24-hour periods. It is unlikely 
that maximum daily fuel consumption would be reached at any given point in time. Additional 
generators and pumps may be required for the project, but these small sources are not expected 
to have any sizeable impact on emissions. Mitigation has been included to require using diesel 
engines that meet US EPA Tier 11 Diesel Standard Emissions for any diesel engines over 37 kW 
(50 horse power) in size.  

Additional emissions from mobile (vehicular) sources, both combustion emissions and fugitive 
particulate emissions, are expected. However, these increases would not be significant.  

Combustion emissions would be localized and temporary, with particulate and gaseous criteria 
pollutant concentrations in the vicinity of the proposed project increasing on a short-term basis. 
Because of the low background criteria pollutant concentrations in the area and the limited nature 
of the drilling activities, none of the activities would exceed either federal or state ambient air 
quality standards. Air emissions during the drilling activities would not cause a significant adverse 
effect on air quality. 

Hydrogen Sulfide and Other Emissions During Well Drilling and Testing Activities 
Production of the geothermal fluid would result in the release of non-condensable gases to the 
atmosphere. The amount and ratio of the non-condensable gas constituents within the geothermal 
fluid are variable among geothermal resource areas and can be substantially different among 
individual wells within the same geothermal project area. However, the non-condensable gas 

                                                
1 The first federal standards (Tier 1) for new nonroad (or off-road) diesel engines were adopted in 1994 for engines over 37 kW (50 hp), 

to be phased-in from 1996 to 2000. In 1996, a Statement of Principles (SOP) pertaining to nonroad diesel engines was signed 
between EPA, California ARB and engine makers (including Caterpillar, Cummins, Deere, Detroit Diesel, Deutz, Isuzu, Komatsu, 
Kubota, Mitsubishi, Navistar, New Holland, Wis-Con, and Yanmar). On August 27, 1998, the EPA signed the final rule reflecting the
provisions of the SOP. The 1998 regulation introduced Tier 1 standards for equipment under 37 kW (50 hp) and increasingly more 
stringent Tier 2 and Tier 3 standards for all equipment with phase-in schedules from 2000 to 2008. The Tier 1-3 standards are met
through advanced engine design, with no or only limited use of exhaust gas after treatment (oxidation catalysts). Tier 3 standards for 
NOx+HC are similar in stringency to the 2004 standards for highway engines, however Tier 3 standards for PM were never adopted.
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Table 4.2-1: Estimated Emissions from Large Bore Diesel Engines2

Maximum Estimated 
Emissions

Air Pollutant Emission
Factor 3

(lbs/mmBTU) 
Hourly 
(lbs/hr)

24-hour 
(lbs/day) 

Carbon Monoxide (CO) 0.085 4.83 116.47 

Carbon Dioxide (CO2) 165.00 942.08 22,609.95 

Total Organic Compounds (as Methane (CH4)) 0.09 0.51 12.33

Oxides of Nitrogen (NOx) 3.20 18.27 438.49 

Particulate Matter < 10 microns (PM10) 0.0573 0.33 7.85

Oxides of Sulfur (as Sulfur Dioxide (SO2)) 0.0202 0.12 2.77 

SOURCE: EPA 1996 

content is typically comprised of carbon dioxide (CO2) (usually accounting for about 95 to 98 
percent of the total non-condensable gas content) with smaller amounts of methane (CH4),
hydrogen sulfide (H2S), and trace amounts of ammonia (NH3). Trace amounts of elements such as 
mercury (Hg) and arsenic (As) may be present. Emissions from the wells and test facilities would 
be transported and dispersed by wind away from the well pads.  

The amounts of methane, ammonia and heavy metals would disperse from the project area. 
Emission of these constituents would only occur during flow testing, which could last up to 5 days 
per tested well. Emissions would not be adverse because of the short duration of testing and the 
small amounts of these constituents being released. Carbon dioxide is a greenhouse gas. Most of 
the non-condensable emissions from flow testing would be carbon dioxide. The State and federal 
government does not have standards for CO2 emissions at this time. Emissions would be less than 
significant because they would occur over a short timeframe.  

Of the non-condensable gas emissions anticipated from the geothermal fluid, the principal 
constituent of concern is hydrogen sulfide (H2S). H2S can be released from a well during drilling, 
and would be vented with the steam and non-condensable gases during flow-testing (if the well 
encounters a producible resource). H2S is a colorless, non-condensable gas with a characteristic 
“rotten egg” odor. H2S can pose a threat to human health at high concentrations. Nuisance odor is 
of primary public concern, since this distinctive odor can be easily detected at concentrations far 
below levels of health concern. The closest residences are within approximately 1,742 feet from 
the project site; a distance over which odors would dissipate.  

H2S is typically encountered during the production zone drilling phase. There is no federal air 
quality standard for H2S. Nevada has adopted an hourly ambient air quality standard of112 μg/m3

for H2S (0.08 ppm) (NDEP BAPQ 2007). Emissions would be mitigated through the use of properly 
weighted drilling mud which is expected to keep the well from flowing during drilling. H2S gas that 
may be entrained in the drilling mud and return with the drilling cuttings to the solid separation 
process is expected to be neutralized by the high pH of the mud system. Mitigation requires 
monitoring devices to be installed and operated during all phases of drilling and testing. Mitigation 
also requires an H2S abatement plan be developed and implemented during long-term flow-testing 

                                                
2 Values based on the assumption that a maximum of 1000 gallons of low sulfur (0.02%) diesel oil fuel will be used, and 

that the average heating value of the fuel is 19,300 BTU per pound of fuel with a density of 7.1 pounds per gallon. 
3 Source: U.S. EPA 1996. 
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if it becomes apparent during drilling operations that H2S abatement is necessary to mitigate 
potential nuisance odors. 

With monitoring and abatement, H2S emissions would not cause adverse impacts.  

Air Conformity 
The project is not located within any non-attainment areas and would not exceed any conformity 
requirements as dictated in the Environmental Protection Agency’s (EPA) rule “Determining 
Conformity of General Federal Actions to State or Federal Implementation Plans” (40 CFR 93, 
Subpart B). The project is not expected to contribute to any violation of federal ambient air quality 
standards.

Mitigation Measures 
Mitigation Measure Air Quality-1: H2S emissions shall be monitored during all phases of 
drilling and testing and the results reported to the BLM regularly. If the monitoring reveals 
emissions exceeding the Nevada ambient air quality standard, an H2S abatement plan shall be 
developed and implemented. The abatement plan shall include additional control measures to 
ensure compliance with the emission limitation. Additional control measures could include, but 
would not be limited to, the following: 

 Reduce the number of wells venting simultaneously, as applicable 
 Implement additional wellhead abatement measures, such as caustic injection between 

the flash tank and the portable silencer  

Mitigation Measure Air Quality-2: Vehicle speeds shall be minimized on exposed soils to 15 
miles per hour (mph) to reduce fugitive dust generation from vehicle travel. 

Mitigation Measure Air Quality-3: Diesel generators over 37 kW (50 horse power) shall be 
diesel-fired units manufactured after January 1996 that are certified to meet EPA Tier 1 
Emission Standards and are equipped with an exhaust particulate filter system. 

4.2.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pad locations for B, C, and H. These well pads are within the 
same localized area as the proposed action and would be constructed and wells would be drilled in 
the same manner. Air Quality impacts would be the same as for the proposed action. 

Mitigation measures required for Alternative 1 would be the same as for the proposed action.  

4.2.3 NO ACTION ALTERANTIVE 
The No Action Alternative would result in no action being taken. There would be no impacts to air 
quality in the area from this project because the project would not commence. The No Action 
Alternative; however, could preclude the possibility of geothermal power generation at the site, 
which is a cleaner alternative to coal and fossil fuel burning. Loss of potential alternative energy 
sources has a negative impact on air quality. The No Action Alternative could result in additional 
fossil fuel combustion emissions at another location. 
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4.3 Biological Resources 

4.3.1 PROPOSED ACTION
Vegetation
Most pad and access road construction would have temporary impacts to vegetation. 
Constructing well pads and access roads would remove an average of 2.3 acres of 
vegetation per site for the period of construction, drilling, and testing (about 2.06 acres per 
pad and 0.22 acres per access road). The vegetation that would be cleared does not 
provide high quality habitat for wildlife. Much of the area has a history of disturbance or is 
being used as grazing lands and is therefore highly disturbed.  

Each pad would be reclaimed after drilling and testing if no commercially viable resource is 
found. Reclamation would include restoring grade, and placing the stockpiled topsoil (if any 
was salvaged during construction) back over the well pad. A diverse perennial seed mix 
certified as being free of noxious weed materials would be used to seed the areas, if the 
well pad and access road needs to be re-vegetated. Reclamation would have a beneficial 
impact on vegetation.

Well pads found commercially viable or viable as an injection well would not be reclaimed; 
however, due to the low quality of the dominant vegetative community affected and its 
abundance in surrounding areas, impacts to vegetation from the proposed project would 
not be adverse.

The best habitat found in the project area is the riparian areas found in association with the 
canals and Grimes Slough. None of these riparian or wetland communities would be 
affected by the proposed project.  

Wildlife
The project area supports limited habitat for many Great Basin wildlife species. The project area 
has a low diversity and low density of wildlife species, limited primarily to rodents, voles, 
lagomorphs, lizards, and snakes. Some important game species, including mule deer and 
pronghorn antelope, could visit the project site periodically to forage or to migrate through the area.  

Removal of vegetation for well pad and access road construction would likely displace common 
small mammals and reptiles; however, the surrounding habitat is plentiful and adequate to support 
these common Great Basin animals. Game species like mule deer, pronghorn sheep, and 
California quail would not be impacted by project activities due to the large availability of migrating 
habitat and similar foraging habitat in surrounding areas.  

Several large pieces of equipment, as well as trucks, and worker vehicles would access the 
well pads. Vehicles could crush or injure terrestrial wildlife. Keeping vehicles at low speeds, 
as proposed by Ormat in the Plan of Exploration, would reduce the potential for vehicle-
caused wildlife mortality. Some mortality of common species such as lizards and voles 
would not be considered a significant adverse impact due to the abundance of these 
species. Vehicles would not travel off-road.  

Noise from construction, drilling, and testing would not cause impacts to wildlife as wildlife 
in the area is acclimated to loud noise. The project area is directly adjacent to the Fallon 
NAS runway (0.8 miles) and jet and plane noise reaches levels upwards of 90 decibels in 
the area (US Navy 1991).  

The project would not result in adverse impacts to wildlife. No additional mitigation is 
necessary
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Threatened, Endangered, Proposed for Listing, and Candidate Species 
Federal Status Species 
There are no federally listed threatened or endangered species that could occur in the 
project area. No mitigation is necessary.  

Special Status Species 
BLM Sensitive Species 
Plants
Three special status plant species have a potential to occur in the project area. Nevada oryctes 
and Lahontan beardtongue have a low potential to occur and Nevada dune beardtongue has a 
higher potential. Constructing well pads and access roads would destroy any of these plants if they 
were present. Mitigation Measure Biology-1 requires performing surveys prior to ground 
disturbance to assure that these species are not present and avoiding the species if they are 
present. Mitigation Measures Biology-1 would reduce potential adverse impacts to less than 
significant levels. 

Animals
Birds
The white-faced ibis would not be affected by the project. None of the proposed well pads or 
roadways is appropriate habitat for white-faced ibis. Suitable habitat for the ibis does occur both 
north and south of the project at the Stillwater Wildlife Refuge and in the wetland area surrounding 
Carson Lake; however, no activities would occur in these areas.  

Long-billed curlew is not expected to nest within the project area, but may forage for insects onsite 
This bird species is known to occur within the Carson Desert watershed. Project activities would 
not occur within nesting areas. Some foraging habitat may temporarily be removed through 
construction of pads; however, similar habitat surrounds the area and the species would likely 
forage elsewhere. Well pads would be approximately 2.06 acres in size, which represents only a 
small amount of foraging habitat. Adverse impacts to long-billed curlew would not occur.  

Black tern may nest in the riparian vegetation surrounding the canals near some well pads and 
may forage at well pads. The closest pad to potential habitat is about 300 feet from Site G; 
however, Site G is already graded and doesn’t provide much foraging habitat. This pad is also far 
enough away that noise should not impact any nesting birds. Temporary removal of some foraging 
habitat for pad construction would not be considered an adverse impact. Surrounding habitat is 
similar.

Swainson’s hawk would not nest in the project area. There are no nesting trees within 1,000 feet of 
any well pads. Swainson’s hawk may forage over project pads; however, temporary removal of 
some foraging habitat would not be adverse since similar habitat surrounds the project area.  

Mammals 
Western small-footed myotis, pallid bat, and western pipistrelle bat may forage in the area, 
but there are no roosts available for habitation. Foraging habitat would be only slightly 
altered, as very little vegetation would be removed in relation to the available foraging 
habitat in the region. Bats would not be adversely impacted by project activities. Bats would 
not likely roost in equipment as the equipment would be running 24 hours a day and would 
have constant occupancy. This disturbance would discourage roosting.  
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Invertebrates 
The Nevada viceroy is likely to occur alongside the canals in the lease area. They may fly 
through the area but are not expected to be directly affected by project activities. Impacts 
would be less than significant.  

Migratory Birds 
Raptors would loose the cleared area of the project site as foraging habitat; however, this 
area represents only a small amount of available foraging habitat in the region. Raptors are 
very mobile predators that forage over several square miles in a day. The surrounding area 
provides ample foraging habitat for raptors in the area.  

The project would not impact nesting birds either through direct disturbance or noise 
disturbance. There are no roosting or nesting trees within 1,000 feet of any of the proposed 
well pads. Ground nesting birds in the area are not known to nest on well pads, and effects 
related to nesting on well pads are not expected to occur (Kramer pers comm. 2007). 

The proposed project-generated construction and drilling noise (estimated at an average 
83 decibels (dBA) at a distance of 50 feet) could also keep some migratory birds away from areas 
with activities generating this noise (typically areas of new surface disturbance). Other indirect 
effects could result from general human activity, which could displace individuals or reduce 
breeding success of species that are sensitive to human activity. The indirect effects would be 
temporary and short-term, given the approximately one year life of the proposed project. In 
addition, migratory birds would be able to re-occupy the disturbed areas upon completion of these 
short-term operations, which would prevent residual impacts. Most well pads are at least 650 feet 
from existing water sources. The exception is for well pads on Navy managed lands. Site G is 
located about 300 feet from an unnamed waterway and Site A includes an access road about 250 
feet from Grimes Slough Extension. Construction noise could displace raptors; however, there is 
no raptor nesting habitat in these waterways. Raptors would move to surrounding areas during the 
short construction period, if disturbed. Adverse impacts are expected to be less than significant.  

Invasive, Non-Native Species 
Project activities could contribute to the spread of invasive, nonnative species within the project 
area through surface disturbing activities and the number of construction and drilling vehicles 
involved. Ormat has committed to comply with special lease stipulations which require that seed 
mixtures used to re-vegetate disturbed areas be “weed free;” that an invasive, nonnative species 
control program consisting of monitoring and eradication for species listed on the Nevada 
Designated Noxious Weed List be implemented; and that all vehicles, heavy equipment, and the 
boots of operators and other persons working in the areas be cleaned by water before entering 
public lands to do work. Mitigation Measure Biology-2 requires continued monitoring and treatment 
of the well pads and access roads. The measure would reduce any adverse impacts to less than 
significant levels. 

Mitigation Measures 
Mitigation Measure Biology-1: A certified biologist shall do a site assessment prior to any 
project activities. If Nevada oryctes, Lahontan beardtongue, or Nevada dune beardtongue 
are found to be present, they shall be marked with fencing and flags and be avoided. If 
avoidance is not possible, the plant(s) shall be transplanted by a qualified biologist to an 
area adjacent to the area of construction, and marked with fencing and flags. 

Mitigation Measure Biology-2: Monitoring and treatment of the well pads and access 
roads for invasive, non-native species shall be required for the duration of exploration. Any 
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weeds found in the roads or well pads would be removed completely and discarded in an 
appropriate manner. 

4.3.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pads for sites B, C, and H. These well pads are within the 
same localized area as the proposed action and would be constructed and drilled in the same 
manner. The alternative sites have the same general habitat as the proposed action and there are 
no trees or wetlands in these areas.  

Implementation of Alternative 1 would not result in significant adverse impacts to biological 
resources with the implementation of Mitigation Measures Biology-1. 

4.3.3 NO ACTION ALTERNATIVE 
Under the No Action Alternative, the project would not be implemented. There would be no 
impacts to biological resources at the project site. 

4.4 Geology and Soils 

4.4.1 PROPOSED ACTION 
Physiography and Topography 
The existing topography in the areas of the proposed project is relatively flat with a few rolling hills 
that may present up to 10 feet of elevation change. Well pads would require cut and fill to level the 
pads, which would result in slight changes in topography. Well pads are roughly 2 acres in size. 
Changes would not be significant considering the relatively flat nature of the valley in which the 
project would occur. Access roads may also require some cut and fill but would not dramatically 
alter the existing topography.  

Well pads and roads would be restored to natural conditions if the exploration wells do not 
demonstrate commercial value as geothermal production or injection wells. Reclamation would 
restore general grade; however, micro-topographic relief (i.e., small hills and mounds) may not be 
restored. The alteration would be unperceivable within the relatively flat topography of the area 
and no adverse impact is expected.

Geology 
Slope Stability 
The proposed well pads are all located within a generally flat area with only small topographic 
relief (small undulations of approximately 10 feet). Well pad construction, access, and well drilling 
would have no adverse effects on and would not be adversely affected by slope stability issues.  

Subsidence
Land subsidence would not be expected to increase as a result of the proposed geothermal 
exploration activities. The limited volume of geothermal fluids produced during flow-testing, and the 
presence of competent volcanic bedrock overlaying the geothermal reservoir in the project vicinity 
preclude the likelihood of subsidence resulting from flow testing.  

Well water withdrawal from a shallow aquifer would not cause land subsidence because only small 
quantities of water are needed relative to the overall aquifer size and pressure. NAS Fallon is 
permitted to withdraw 2 million gallons per day and has not experienced any subsidence.  
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No other action related to the project could cause subsidence; therefore, the project would not 
cause adverse impacts related to subsidence. 

Seismicity 
There are no mapped faults within the proposed project area. Numerous active faults are situated 
within the project region (see Figure 3.4-2). Churchill County is in Zone 4, the highest level zone of 
seismic hazard. The roads and pads would be compacted to minimize ground shaking impacts in 
the event of an earthquake during the exploration program. Some facilities such as portable 
equipment and outhouses may fall over but can be cleaned up easily after any such event. 
Hazardous materials are stored with 110 percent or greater containment in case of a spill during a 
seismic event. The well casing would not likely be affected by seismic ground shaking; however, if 
it were damaged in the unlikely event of an earthquake, it would be repaired and the well redrilled, 
as necessary. The likelihood of a large regional earthquake during the drilling program is very 
minimal. Adverse impacts are unlikely.  

Microseismic events have been reported to be induced by the subsurface injection of large 
volumes of fluid under high pressure (Evans 1966). The proposed project would include the 
production of geothermal fluid from wells, but only short injectivity test are proposed. Given the 
relatively small amount of withdrawal for well testing, and the small amount of injection proposed, 
induction of microseismic events is unlikely.  

Soils
Erosion
On-site soils at the proposed well pads and access roads have the highest potential for erosion 
from wind. The removal of groundcover during construction of each pad and access road would 
increase the potential for erosion by wind through exposure of denuded surfaces. The project 
includes best management practices to minimize driving speeds on access roads and to water 
sites to minimize wind erosion of denuded surfaces. Mitigation has been included to require 
covering top soil piles to minimize wind erosion and to further reduce traffic speeds on new access 
roads.

Low precipitation minimizes run-off erosion potential; however, mitigation measures have been 
included to require new roads to have appropriate drainage in conformance with BOR standards. 
Well pads would be constructed to prevent run-on, and run-off from drill pads would be directed to 
the on-site reserve pits. Adverse impacts are expected to be less than significant.  

Mitigation Measures 
Mitigation Measure Geology-1: A site drainage and runoff management plan shall be 
prepared. All new access roads will comply with the plan order to minimize erosion and off-
site sedimentation. 

Mitigation Measure Geology-2: Topsoil piles shall be covered to minimize wind erosion of 
dust during wind storms. 

4.4.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pads for sites B, C, and H. These well pads are within the 
same localized area as the proposed action and would be constructed and wells would be drilled in 
the same manner. Geology impacts would be the same as for the proposed action. 

Implementation of Alternative 1 would not result in significant adverse impacts to geology and soils 
with the implementation of Mitigation Measures Geology-1and Geology-2.,  
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4.4.3. NO ACTION ALTERNATIVE  
Under the No Action Alternative, the project would not be implemented. There would be no 
impacts to geology and soils.  

4.5 Water Resources 

4.5.1 PROPOSED ACTION 
Water Resources 
Geothermal Resource Withdrawal 
The objective of the project is to encounter and test a deep geothermal resource at Carson Lake. 
The wells would be drilled with appropriate drilling procedures including casing, cementing, and 
mud programs designed to prevent formation damage within the geothermal reservoir as well as 
the shallower zones above the resource. Proper geothermal drilling practices would minimize the 
impact to the geothermal resource and geothermal fluid production would be suppressed until the 
drilling is complete. After the well is completed, geothermal fluids would be produced to the surface 
through a separator/rock muffler. After the well is completed, flow testing of the geothermal 
resource (or reservoir) would commence. 

The flow tests would not be of sufficient duration or volume to adversely impact the geothermal 
fluids in the geothermal reservoir. The flow tests would be of short duration and small volume.  
Flow tests typically last 24 to 72 hours at an average pumping rate of 800 gpm. . If the flow test is 
successful, then it would only tap into a small fraction of the withdrawal potential of the well.  

Groundwater Withdrawal 
The principal demand for water would be during exploration well drilling operations. The drilling 
operation proposed for this project would consume up to 20,000 gallons per day during peak 
operation. Smaller volumes of water are needed for dust suppression on roads and pads, drilling 
and testing activities, and ancillary activities. Groundwater impacts from this project are expected 
to be negligible. 

Water would also be used during well pad and road construction. Ormat intends to purchase water 
from private sources with valid water rights or to drill temporary wells, as approved by the BLM and 
the Nevada Division of Water Resources. . If water is purchased, it would be transferred to the well 
pads using water trucks and stored on site in a 10,000 gallon tank/truck. Another water truck would 
be used to transport water to the site and a third to water roads. No surface water will be used 
during the course of this project. 

Water Quality  
Surface Water
Groundwater and surface water quality has the potential to be adversely affected by surface spills 
of petroleum fuel, oil, or grease from construction vehicles and equipment and from drilling muds 
and fluids. Surface water runoff would increase slightly at the well pads due to vegetation removal 
and soil compaction efforts. Off-site transportation of sediments by surface runoff is expected to be 
minimal due to the hot and dry climate which evaporates runoff before it could reach a surface 
drainage. Surface water contamination is further minimized as all stormwater, drilling muds and 
fluids, and storage tanks drain to the reserve pit. The reserve pit is not lined; however, soils in the 
area are clayey and fairly impermeable. Mitigation measures require the construction of 
containment berms around all hazardous material or potentially hazardous material storage. Off-
pad stormwater is directed away from the well pads.  
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Blowouts have the potential to release water pollutants. Blowout prevention equipment (BOPE) 
would minimize the risk of impacts related to uncontrolled production of geothermal fluids. BOPE 
would be maintained at the wellhead to allow well shutdown if an uncontrolled flow of fluid or gas 
occurs.

The Carson City Field Office Geothermal Leasing EA (BLM 2006) standard operating procedures 
and conditions of approval stipulate that there is no surface occupancy or ground disturbance 
within 650 from canals and other water features. Site F has been modified to a triangle shaped 
area that is at least 650 feet from the L-12 canal and fully on leased land. The development site 
would have dimensions of 517 by 275 by 425 feet. Only a temperature gradient well would be 
drilled on this site, per the project description, to avoid impacts to the L-12 canal surface waters. 

The access road to site A is about 250 feet from Grimes Slough Extension. Pad G is about 300 
feet from an unnamed waterway, while its access road comes within 100 feet of the waterway. 
These two pads are not on public land managed by the BLM; therefore, the BLM geothermal 
leases and the CCFO Leasing EA conditions do not apply. Pad G is an existing pad with very little 
vegetation; so little new ground disturbance is needed at this site. Mitigation has been included to 
protect the surface water quality of the nearby waterways. Mitigation requiring silt fencing between 
the new access road and Grimes Slough Extension near well pad Site A and between well pad 
Site G would minimize any potential contamination into Grimes Slough Extension on Navy 
managed lands.

Groundwater 
Ormat may use groundwater for dust suppression purposes.  Water for dust suppression most 
likely will be purchased from a private source. 

Water within the shallow aquifer may be of poor quality and contain soluble chemicals that have 
percolated through the soils. This water would not be used for any potable purposes. Application to 
roads and the pads would result in re-percolating of some soluble chemicals back into the shallow 
aquifer (if it doesn’t evaporate first); however, this would not change the baseline condition of the 
water quality in the aquifer.  

The high groundwater table (often just a few feet below ground surface or at surface in the winter) 
causes the soils to be high in the solutes that are found in the groundwater. Therefore, application 
of the water over the surface would not provide a new source of polluted dust. Soils would be 
watered to minimize dust generation.  

Use of groundwater would require permits from the Nevada Division of Water Resources and 
Nevada Department of Environmental Protection (NDEP). Ormat would likely apply for a waiver 
from a permit from the Nevada Division of Water Resources for temporary use of groundwater for 
dust suppression during construction. The application of groundwater on the surface would also 
require a permit from NDEP for non-point source water discharge, which would specify application 
rates and maximum TDS rates. As long as TDS rates are below that of dust palliatives (50,000 
mg/l), application of the groundwater for dust suppression would not negatively impact vegetation 
in the area. No surface disturbance and therefore no dust suppression would occur within 650 feet 
of any water bodies within the BLM lease areas. This distance would prevent groundwater from 
contaminating any existing water bodies. Silt fencing and other protection would be established per 
Mitigation Measure Water Resources-3 and -4 for Sites within 650 feet of water bodies on Navy 
land to minimize impacts to surface water quality.  

Groundwater quality in the project region could be impacted by release of drilling fluids to 
groundwater from geothermal zones and mixing of geothermal and groundwater may also affect 
groundwater as a result of subsurface well leaks. These water quality impacts are minimized by 
the use of the casing and liner.  
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Adverse impacts to groundwater quality are not expected.  

Mitigation Measures 
Mitigation Measure Water Resources-1: A site drainage and runoff management plan 
shall be prepared. The plan shall identify equipment and procedures used for containment 
and recovery of accidental spills. 

Mitigation Measure Water Resources-2: Containment berms shall be constructed around 
all hazardous or potentially hazardous materials storage areas, handling areas, loading and 
unloading zones. Containment shall be 110 percent of storage volume and the berms shall 
be earthen but lined with plastic or an impermeable material.  

Mitigation Measure Water Resources-3: Silt fencing and/or other erosion control devices 
(straw waddle, etc.) shall be placed between the access road to Site A and Grimes Slough 
Extension (at the western edge of the proposed road) during construction of the access 
road. The silt fencing and/or devices shall be removed after road construction.  

Mitigation Measure Water Resources-4: Silt fencing and/or other erosion control devices 
(straw waddle, etc.) shall be placed between well pad G (at the edge of the well pad) and 
the nearby waterway during construction of the well pad. The silt fencing and/or devices 
shall be removed after pad construction. If additional aggregate is added to the access 
road to Site G, then silt fencing or other erosion control devices shall be placed between 
the road and the waterway, where the road is within 650 feet of the waterway, to prevent 
erosion of the waterway during placing aggregate on the road. The silt fencing and/or other 
devices shall be removed after road construction. 

4.5.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pads for sites B, C, and H. These well pads are within the 
same localized area as the proposed action and would be constructed and drilled in the same 
manner. Water resource impacts would be the same as for the proposed action. 

Implementation of Alternative 1 would not result in significant adverse impacts to water resources 
with the implementation of Mitigation Measures Water Resources-1, Water Resources-2, Water 
Resources-3, and Water Resources-4.  

4.5.3 NO ACTION ALTERNATIVE  
Under the No Action Alternative, the project would not be implemented. There would be no 
impacts to water resources.

4.6 Cultural Resources and Native American Concerns 

4.6.1 PROPOSED ACTION 
Historic Properties 
Three historic properties overlap with proposed well pad sites. Construction on these well pad sites 
could affect the property’s NRHP eligibility, which would be considered a significant impact. 
Compliance with 36 CFR 800.6 would minimize effects to these resources.  

Portions of the Newlands Reclamation Project and certain associated facilities (including canals, 
pipelines, dams, and other irrigation features) have been determined eligible for the NRHP as part 
of the Multiple Property Listing. The project would not impact the component of the Newlands 
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Reclamation Project canals that are eligible for the NRHP.  Mitigation Measure Traffic-1 (listed 
below under section 4.7 Land Use) requires that no levee roads are used by heavy equipment and 
all employees are informed of the restrictions. No impacts to the Newlands Reclamation Project 
would occur from the proposed action.  

The applicant 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 (Kessler, personal 
communication 2007). 

The project would occur near the Grimes Point Archaeological District. Visitors to this location 
engage in hiking, biking, picnicking, wildlife viewing, and viewing the petroglyphs and many other 
archaeological resources in the area. The installations proposed by Ormat would have an effect on 
the viewshed west from Grimes Point; however, they would not detract significantly from the 
various outdoor experiences within the archaeological district because the impact is temporary. 
Drill rigs would typically be on the project area for about 45-days per exploration well pad site over 
a 12 month or shorter period.  

The Grimes Point petroglyphs are distributed across a series of boulders and are accessed by a 
footpath. Nearly all of the glyphs visible from the path are at or below gaze level, particularly the 
gaze of taller people, and several informative signs also draw visitors’ attention downward. The 
openness of the surrounding landscape probably does add to the feeling of solitude, and heightens 
the perception of antiquity at the site, but the presence of narrow drill rigs and other proposed 
facilities in the distance to the west may not prove distracting enough to affect the experience of 
visitors to the Grimes Point petroglyphs. Similarly, the effects of visual impacts from installations 
would probably be less intrusive to visitors out hiking or biking, as these activities would draw 
people farther east, around the north and south sides of Grimes Point and away from the project 
area. Visual simulations of drill rig appearance from Grimes Point are presented in Figure 4.6-1. 
Further NEPA analysis will be required for any future development beyond exploration.  

Undiscovered Cultural Resources 
The project has a high potential to affect undiscovered or subsurface resources. The project would 
involve excavation that could disturb unknown sites. A number of resources were found within the 
APE. It is important that vehicles and traffic stay within the clearly delineated and flagged APE 
during all project operations, because undiscovered resources likely exist outside this area. The 
APE would be clearly flagged and staff would be informed (before project commencement) to stay 
within the APE and that any effects on, defacement of, or removal and/or disturbance of 
archaeological, historical, or sacred material is prohibited and subject to disciplinary action.  

If subsurface cultural resources are found during project operations, all work in the vicinity of the 
resource would cease and Ormat would notify the BLM, BOR, and Navy environmental personnel 
immediately. Ormat would implement those appropriate measures requested by the BLM, BOR, 
and/or Navy to protect the resource until it could be adequately evaluated by the permitted 
archaeologist, and the BLM, BOR, and/or Navy archaeologist, if necessary. The risk of damaging 
or destroying unknown cultural resources is significant. Implementation of mitigation would avoid 
significant effects. Mitigation includes requiring a professional archaeologist and Native American 
monitor for all ground disturbing activities.  

Native American Concerns 
Native Americans identified concerns related to the religious and spiritual significance of Grimes 
Point and the likelihood of disturbing Native American artifacts and remains during the exploration 
program, particularly on sites B, C, H, and a small portion of D. In response to these concerns, 
Ormat has performed additional archaeological resources studies and have provided an alternative 
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project (Alternative 1, discussed below) including a new location for sites B, C, and H. Ormat 
would utilize the western portion of Site D where there were no identified concerns and fewer 
archaeological constraints. Exploration activities would be temporary and mitigation would be 
implemented in the case of discovery of a previously undiscovered resource or human remains. 
Impacts would not be adverse with implementation of mitigation measures.  

Mitigation Measures: 
Mitigation Measure Cultural Resources-1: Well pad sites B, C, and H would 
require ground disturbance within areas of three historic properties that are 
potentially eligible for listing on the National Register of Historic Places (NRHP).  
The process for resolution of adverse effects shall be followed as defined in 36 CFR 800.6, 
which includes continued consultation, notifying the Council and determining their 
participation, developing a programmatic agreement, involving consulting parties, providing 
documentation, involving the public, etc. One option for resolution could include realizing 
the data potential of the sites under an appropriate data recovery plan, developed in 
consultation with SHPO and interested parties.  

Mitigation Measure Cultural Resources-2: Well pads shall be fenced and workers 
shall be trained to not access off-pad areas. Permitted archaeologists shall be 
responsible for assisting Navy, BLM, and/or BOR with protection, identification, and 
assessment of any cultural resources discovered during the operations. A Native 
American monitor and an archaeological monitor shall be present during any 
ground disturbing activities. The archeologist shall have the authority to halt all 
earth moving activities in the area of the discovery if prehistoric or historic artifacts 
are discovered until the find can be assessed. 
The applicant shall prepare a formal monitoring plan that shall be reviewed and 
approved by BLM and Nevada SHPO prior to construction fieldwork.
Mitigation Measure Cultural Resources-3: Prior to commencement of each task 
of operations, Ormat shall conduct employee briefings to inform personnel of critical 
elements of compliance with the Archaeological Resources Protection Act (ARPA) 
and the National Historic Preservation Act (NHPA), along with pertinent Navy, BLM, 
and BOR requirements and expectations concerning the protection of natural, 
cultural, and current approved land uses. 
All Ormat employees and their contractors shall be informed before commencement 
of project operations that any effects on, defacement of, or removal and/or 
disturbance of archaeological, historical, or sacred material shall not be permitted. 
Violation of the laws that protect these resources shall be treated as law 
enforcement/administrative disciplinary action.  
Mitigation Measure Cultural Resources-4: If human remains or artifacts or any 
other items of cultural significance are encountered during project operations, all 
work within 300 feet of the remains shall cease and the remains shall be protected 
from further exposure or damage. The BLM (and Navy if on Navy managed lands; 
and BOR if on BOR managed lands; or SHPO if on private lands) shall be notified 
immediately per the monitoring plan for this project. .If human remains are found 
and are Native American, the BLM, Navy, and/or BOR shall follow the procedures 
set forth in 43 CFR Part 10, Native American Graves Protection and Repatriation 
Regulations. Procedures for handling the discovery of human remains must also 
follow the Reclamation Manual Directives and Standards LND 07-01 (Inadvertent 
Discovery of Human Remains on Reclamation Lands) if remains are located on 
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BOR managed lands. If remains are found on private land, NRS 383 would be 
implemented with SHPO as the lead agency.  

4.6.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pads for sites B, C, and H (alternative sites are known as B1, 
C1, and H1, refer to Figure 2.3-1). The alternative well pads B1, C1, and H1 are within the same 
study area as the proposed action. The alternative well pads would be constructed and wells 
would be drilled in the same manner as the proposed project.  

No historic properties are present within the alternative Site B1, Site C1, and Site H1.  This 
alternative would reduce the potential to affect known historic properties. This alternative cites the 
well pads away from any known surface resources and farther away from the No Surface 
Occupancy (NSO) area associated with Grimes Point.  

The alternative would not further reduce the potential to affect unknown resources in the area. 
Implementation of Alternative 1 would not result in significant adverse impacts to cultural resources 
with the implementation of Mitigation Measures Cultural-2, Cultural-3, and Cultural-4. Mitigation 
Measure Cultural-1 would not be necessary because Alternative 1 would not disturb any known 
eligible resources.  

4.6.3 NO ACTION ALTERNATIVE 
Under the No Action Alternative, the project would not be implemented. There would be no 
impacts to cultural resources.  

4.7 Land Use 

4.7.1 PROPOSED ACTION 
Land Use 
BOR Managed Lands 
The proposed access roads, well pads, and exploratory wells would be located within the BLM 
geothermal lease area and would be consistent with the conditions of the BLM geothermal leases. 
Although the lease area may contain existing valid surface uses (such as easements, rights-of-
way, and range improvements), these uses are largely nonexclusive, so compatible rights can be 
granted. Geothermal exploration in this area would not conflict with multiple use management 
objectives of the BLM and BOR, which have concurred that development of geothermal resources 
in this area would not conflict with its management objectives for geothermal leases in the area.  

The lease area is currently being used for cattle grazing. The project would not interfere and does 
not violate cattle grazing rights and leases that state that the US government has the right to 
conduct prospecting and procurement for mineral, oil, gas and other valuable mineral resources 
within the lease area. Impacts to cattle from equipment and to equipment from cattle could occur. 
Mitigation measure Land Use-1 requires installing cattle guards along the main entrance roads to 
deter cattle from accessing the exploration area and also fencing of well pads to prevent injury and 
to exploration equipment and facilities to any cattle that may enter the area.  

The geothermal leases also require that the “lessee would not interfere with the operations and 
maintenance of the Newlands Project.” Mitigation requires that canal roads are not used by heavy 
equipment. No new crossings over canals would be created. The lease also states that 
construction can not occur within 650 feet of surface water features. These stipulations only apply 
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to the BLM lease areas on BOR managed lands. None of the sites on BLM leased lands would be 
within 650 feet of a canal or other surface water feature.  

The lease and the Carson City Field Office’s (CCFO’s) 2006 Geothermal Leasing EA require that 
there the no surface occupancy zones associated with Grimes Point are not violated. Mitigation 
Measure Cultural Resources-2 requires that employees are trained regarding the no surface 
occupancy zones and the cultural significance of Grimes Point. Several well pads are close to the 
no occupancy zone, but are not cited within it. Figure 1.1-1 shows the no surface occupancy zone.

Lands Managed by NAS Fallon 
Three of the well pads are located on lands managed by NAS Fallon. The construction of the well 
pads, drilling, and testing the wells would be consistent with the terms of the Ormat contract with 
Navy regarding the exploration of the geothermal resources at NAS Fallon.  

The portion of the project area to the southeast of NAS Fallon is within the flight zone of the 
runway. Several proposed well pad locations would be located within this 16,000-foot-long, wedge-
shaped flight path area including Site G (approximately 7,500 feet from the edge of the runway), 
Site E (approximately 9,500 feet from the edge of the runway), Site F (approximately 10,500 feet 
from the edge of the runway), and Site I (approximately 12,700 feet from the edge of the runway). 
The maximum height of the drilling equipment would not exceed 178 feet; however, the well drilling 
and testing may result in the emission of geothermal steam plumes. The height of the steam plume 
depends on the ambient temperature and humidity. Plumes are smaller on hot, dry days and larger 
on cold, wet days. Use of the drilling rig could conflict with Naval operations. Mitigation has been 
included that requires the applicant to provide the Navy with detailed maps and schedules for all 
drilling operations in the NAS Fallon and BOR leased area and to coordinate with Naval operations 
and implement their requirements.  

Land Use Management Plans 
The project does not conflict with any land use management plans for the area, including the 
CCFO’s Geothermal Leasing EA (BLM 2006), the CCFO’s Consolidated Resources Management 
Plan, or the BLM and Navy Resource Management Plan for Certain Federal Lands in Churchill 
County, Nevada (BLM and Navy 2001).  

Traffic and Transportation
Traffic Volume 
The project would result in minor short-term increases in average daily travel due to traffic from 
construction workers from areas beyond Churchill County. The project would generate 4-6 small 
trucks and 4-6 worker vehicles during slim well drilling. Exploration well drilling may require 25 or 
more tractor trailer truck trips to bring in equipment and about 18 small trucks and 10 worker 
vehicles per day during exploration. Up to 10 additional tractor trailer trucks may travel back and 
forth from well pads on the busiest days during exploration well drilling. To remain at an optimal 
level of service (LOS), major highways and local arterials would not exceed 5,000 annual average 
daily trips (AADT). The highest existing AADT occurs on US Highway 50 approximately 2.6 miles 
east of Harmon Road, and is approximately 960 trips. Assuming an increase of approximately 30 
AADT (worst-case scenario including both commuter and construction vehicle traffic), and 
considering the existing AADT values on local arterials, the increased traffic generated by the 
project would increase AADT levels to approximately 1,000 during the approximately 12-month 
construction period. None of the roadways in the project area would exceed 5,000 AADT. The 
project would have a less than significant impact on local vehicle traffic.  
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Road Access and Degradation 
Individual well pads would be accessed via existing roads, as shown in Figure 2.2-1. The BOR has 
expressed concern over heavy service vehicles using canal levee roads (Deschler personal 
communication 2007). Heavy service vehicles using these roadways could create a risk of 
roadway collapse into the canals. Mitigation requires that levee roads are not accessed by 
vehicles, especially to sites K and G and that roads would be maintained and access for BOR 
operations secured at all times. No new crossings over canals associated with the Newlands 
Reclamation Project would be created.  

The project would also require placement of some aggregate on existing roads in the project area. 
No roads under Churchill County’s jurisdiction would be upgraded (Macari Lane and Berney 
Road).

An adverse impact could result if County roads are damaged by equipment and heavy trucks 
associated with the project. Mitigation requires that road conditions would be inspected and 
documented prior to project construction, and that the roads would remain in at least the same 
condition after work is complete. If roads are in a worse condition as a result of the project, the 
applicant would repair any road damage associated with the geothermal program.  

Mitigation Measures 
Mitigation Measure Land Use-1: Cattle guards shall be installed on the roads that provide 
access to the project area to deter cattle from entering the project area. Additionally, all well 
pads shall be fenced to prevent accidental damage to equipment from cattle and to prevent 
injury to cattle. Entrances to the well pads shall be gated or a cattle guard will be used. 
Fences will be removed after reclamation of the pads.  

Mitigation Measure Land Use-2: The applicant shall provide NAS Fallon with all project 
plans including drilling locations and potential testing times, and the maximum height of 
equipment that shall be used prior to placing any equipment on any well pads in the project 
area. The applicant shall only place equipment on the project site after coordinating and 
receiving approval from NAS Fallon Operations. The applicant shall follow all use 
restrictions requested by NAS Fallon Operations. That is, the geothermal project shall not 
to interfere with Naval operations.  

Mitigation Measure Traffic-1: Employees shall be informed that vehicles are not to be 
used on any canal levee access roads.  

Mitigation Measure Traffic-2: The applicant shall record the condition of all local and BOR 
maintenance roads that will be accessed during the project implementation. Recordation 
shall include written descriptions and photo documentation. The applicant shall repair any 
damage to the roads or road hazards caused by the project to previous conditions. The 
applicant shall maintain the roads during the course of the project and shall not interfere 
with any access as required by the BOR. 

4.7.2 ALTERNATIVE 1 
Alternative 1 would involve relocating Sites B, C, and H farther away from Grimes Point. The 
impacts of Alternative A would be substantially similar to those described above for the proposed 
project. Implementation of Alternative 1 would not result in significant adverse impacts to land uses 
with the implementation of Mitigation Measures Land Use-1, Land Use-2, Traffic-1, and Traffic-2. 
Alternative 1 moves well pad B from BOR managed lands onto US Navy lands. 
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4.7.3 NO ACTION ALTERNATIVE 
The No Action Alternative would have no impacts to land use or traffic and transportation.  

4.8 Wastes, Hazardous or Solid 

4.8.1 PROPOSED ACTION 
The proposed well pads and access roads would be located primarily on undeveloped land where 
no hazardous materials occur. It is not expected that workers would be exposed to hazardous 
materials already present on site. 

Development of the well pads and operation of the drill rigs would involve hazardous material use. 
These materials would include, but would not be limited to, drilling additives and mud, diesel fuel, 
lubricants, solvents, oil, equipment/vehicle emissions, and geothermal fluids. 

The transport, use, or disposal of hazardous materials could affect workers, the public, and the 
environment through accidental spills or emissions. Ormat would adhere to general geothermal 
lease stipulations for geothermal developers to address the potential impacts involved with 
transport, use, and disposal of hazardous materials. Ormat would comply with all local, state, and 
federal regulations regarding the use, transport, storage, and disposal of hazardous materials and 
wastes. Mitigation measures from Section 4.5 Water Resources and mitigation requiring 
preparation of a hazardous material spill and prevention plan would prevent adverse impacts to the 
environment from hazardous materials.  

Drilling mud and fluid would be directed to reserve pits. At the conclusion of drilling and testing, the 
liquid portions of the containment basin contents would be evaporated, pumped back down the 
well, or removed and disposed of off-site in a facility authorized to receive such wastes. The 
remaining contents, typically consisting of non-toxic drilling mud and cuttings, would be tested as 
required by the Nevada Bureau of Water Quality Planning (BWQP). If non-toxic and as authorized 
by the BWQP, these materials would be spread and dried on the well site, mixed with soil and 
buried in the on-site reserve pit in conformance with the applicable requirements of the BWQP and 
the BLM. Testing results and location of buried waste would be provided to the Navy for well pads 
on Navy managed lands and to the BOR for well pads on BOR managed lands. Adverse impacts 
are not expected. Toxic materials would be disposed of in an appropriate facility.  

Well blowouts and pipeline failures are rare occurrences during well drilling and can result in the 
release of toxic drilling additives and fluids, as well as hydrogen sulfide gas (see section 3.2 Air 
Quality for more information on hydrogen sulfide) from the geothermal resource. Blowouts may 
also result in the surface release of geothermal fluids and steam containing heavy metals, acids, 
mineral deposits, and other pollutants (see the discussion above in air quality and hydrology). 

Ormat has submitted a detailed blow-out prevention plan as part of the Plan of Exploration. 
Measures include: 

 Perform regular maintenance of wellheads, including corrosion control and inspection; 
pressure monitoring; and use of blowout prevention equipment such as shutoff valves;  

 Prepare an emergency response plan for well blowout, including measures for 
containment of geothermal fluid spills  

 Prepare a contingency plan for hydrogen sulfide release events, including all necessary 
aspects from evacuation to resumption of normal operations;  

 Provide workers with a fact sheet about the potential human health and safety impacts 
from exposure to liquids and gases from the production well during a blowout.
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The implementation of Blowout prevention equipment (BOPE) and the blowout plan would prevent 
adverse impacts to the environment.  

Mitigation Measures 
Mitigation Measure Hazards-1: A hazardous material spill and disposal contingency plan 
shall be developed, which shall describe the methods for cleanup and abatement of any 
petroleum hydrocarbon spill. 

4.8.2 ALTERNATIVE 1 
Alternative 1 includes alternative well pads for sites B, C, and H. These well pads are within the 
same localized area as the proposed action and would be constructed and wells would be drilled in 
the same manner. Impacts associated with hazardous materials and/or fires would be the same as 
for the proposed action. 

Implementation of Alternative 1 would not result in significant adverse impacts associated with 
hazards and hazardous materials, with the implementation of Mitigation Measure Hazards-1.  

4.8.3 NO ACTION ALTERNATIVE 
The No Action Alternative would result in no action being taken. There would be no impacts 
associated with hazardous materials or for wildfires because the project would not commence. 

4.9 Visual Resources 

4.9.1 PROPOSED ACTION 
Overview  
The visual impacts of the proposed action would result from: 

 Construction of 11 well pads 
 Construction of 2.5 miles of access roads 
 Views of construction equipment and facilities 
 Views of the 30- to178-foot-tall drill rig on the well pads for 45 to 60 days of drilling and 

testing
 Views of steam plumes during well drilling and testing 
 Presence of a 30-foot-tall rock muffler 

Views and View Sheds 
Up to three well pads would be constructed at a time. Each pad would be constructed as needed. 
The facilities on the pad would include geologists’ trailers, drill pipe, diesel generators, small tanks, 
one or two mufflers (30 feet tall) and the drill rig (see Figure 2.2-1 in Chapter 2: Proposed Action 
and Alternatives for the well pad layout).

Well pads would generally not be visible from sensitive viewing receptors such as residences, 
located about 1,742 feet south of Site G on Macari Lane, from Grimes Point, located approximately 
0.75 miles from the closest pad (Site B), and from the Pony Express National Historic Trail located 
about 7.5 miles south of Site F (the southern most site). The tallest structures on well pads, except 
for the drill rigs, would be the rock mufflers that can be as high as 30 feet tall. Well pads tend to 
blend into the surrounding desert landscape and no pads would be located on any prominent 
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ridges or hilltops that would increase visibility. Access roads in the area are infrequently used and 
the pads would not be visible from any major highways.  

Drill rigs used would depend upon the type of well being drilled. Exploration wells require the 
largest drill rig, which has a 178 foot tall mast painted red and white with an FAA compliant 
flashing light at the top. Only one 178 foot tall rig would be used at any given time. The drill rig 
would be moderately visible from surrounding land uses, including recreational uses at Grimes 
Point.

Figure 4.6-1 presents a visual simulation of how rigs may appear from an observation point at 
about 100 foot elevation along a recreational trail on Grimes Point. This simulation gives a sense 
of the potential visual impact; however, it is important to understand that the impact would be 
temporary.

The level of change to the character of the landscape would be moderate. The pads and access 
roads would be temporary and therefore compatible with VRM class III objectives. Adverse 
impacts would be less than significant.  

Light and Glare 
The drill sites would be illuminated at night when they are erected on site and during drilling and 
flow testing operations, resulting in a potentially visible glow from the nearest sensitive receptor. 
To the extent practical, all lights used to illuminate the drill sites would be shielded and directed 
downward or away from identified sensitive receptors to reduce the visual impacts from lighted drill 
sites during well drilling and flow-testing activities. 

Adverse impacts would be less than significant because the number of lights would be minimal, 
the duration of use of lights would be temporary, and existing lighting associated with NAS Fallon 
already contributes to illumination of the night sky.

Mitigation Measures 
No mitigation would be required.

4.9.2 ALTERNATIVE 1 
Alternative 1 would involve relocating Sites B, C, and H farther away from Grimes Point. The visual 
resources impacts of Alternative 1 would be slightly reduced compared to the proposed project. 
Moving these three well pad locations farther away from the Grimes Point area would diminish the 
visibility of the well pads. However, the drill rigs would remain visible (when at each pad) from the 
Grimes Point. The visual impacts of Alternative 1 would be less than significant.  

No mitigation would be required. 

4.9.3 NO ACTION ALTERNATIVE 
Under the No Action Alternative, no construction would take place, and there would be no impacts 
on visual resources in the project area. 



CHAPTER 4: ENVIRONMENTAL CONSEQUENCES 

Carson Lake Geothermal Exploration Project 4-23
March 2008 

4.10 Socioeconomics and Environmental Justice 

4.10.1 PROPOSED ACTION 
Socioeconomics  
Constructing the exploratory wells could have a beneficial effect on the surrounding economy by 
bringing approximately 18 employees into the area for the one year long construction and drilling 
efforts. Expenditures for equipment fuel, lodging, food, and other needs would provide a stimulus 
to the local economy over the duration of the construction, drilling, and testing period. 

The project would have only minimal impacts on nearby recreational facilities such as birding, 
mountain biking, and hiking. The project area is within Navy and BOR managed lands and is not 
currently used for recreational activities. Minor temporary effects could be expected from the 
alteration of the viewscape from the Grimes Point Petroglyph Trail; however, a reduction in 
dispersed visitation would not be expected to result from the construction and operation of the 
exploratory wells. The proposed exploratory well sites and access roads could cause a minor 
reduction in the grazing allotment by about 6.18 acres at a time. This reduction would not 
significantly affect the economic livelihood of ranchers and herders as the overall lease area is 
about 6,500 acres.  

Environmental Justice 
No minority populations reside near the project area, and no minority or low income populations 
would be disproportionately affected by the construction and operation of the proposed project.  

The nearest tribal lands are the Walker River Indian Reservation, which is located approximately 
10 miles south of the project area, and the Fallon Indian Reservation, which is located 
approximately 10 miles northeast of the project area. Any potential physical effects of constructing 
and operating the proposed facility would be unlikely to affect these populations because 
operations would be temporary and mitigation has been included to appropriately avoid or mitigate 
for impacts to cultural resources found at specific pad locations (see section 4.6 Cultural 
Resources). The project would employ one Native American monitor during any ground disturbing 
activities.

The project would not have adverse impacts associated with socioeconomic resources or 
environmental justice.  

Mitigation Measures
No mitigation would be required.

4.10.2 ALTERNATIVE 1 
The socioeconomic and environmental justice impacts of Alternative 1 would be similar to those of 
the proposed project. Alternative 1 would involve the same number of well pads and well drilling as 
the proposed project, and the only difference between the two options would be the specific 
locations of several of the well pads. Impacts to socioeconomics and environmental justice would 
be same as for the proposed project.  

No mitigation is required.  
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4.10.3 NO ACTION ALTERNATIVE 
The No Action Alternative would result in no action being taken. There would be no impacts from 
the existing baseline condition. Any beneficial impacts to the economy associated with the project 
would not occur.

4.11 Residual Impacts 
Residual impacts are the unavoidable impacts that remain after application of all mitigation 
measures to those resources where mitigation was defined. This section discusses the 
effectiveness of identified mitigation measures and the residual impact that the project would still 
have on the environment. None of the residual effects are considered to be significant after 
mitigation. Mitigation was defined for the following sections of this EA: 

 Air Quality 
 Biological Resources 
 Geology and Soils 
 Water Resources 
 Cultural Resources 
 Land Use 
 Wastes, Hazardous or Solid 

4.11.1 AIR QUALITY 
The project has the potential to increase PM10 emissions from fugitive dust generated by vehicles 
(especially support vehicles) traveling at excessive speeds along unpaved paths and through off-
road areas. Mitigation Measure Air Quality-2 includes limiting the allowable speed limit to 15 mph 
on exposed soils, such as access roads. The mitigation measure would be effective in reducing 
impacts, but even with implementation some dust may be generated that could affect local air 
quality.

The project also has the potential to cause H2S levels above Nevada ambient air quality standards. 
Mitigation Measure Air Quality-1 includes monitoring H2S levels and would be effective in reducing 
H2S levels should they increase above the standard. Some H2S would be emitted even with 
mitigation.

The project would generate some combustion emissions, particularly associated with diesel 
generators. Mitigation Measure Air Quality-3 requires the use of EPA approved diesel generators 
that emit less pollutants. Even with implementation of this measure, some pollutants (VOCs, CO, 
CO2, etc.) would still be generated, just in lesser quantities.  

Residual impacts would be less than significant and cease when the project operations are 
complete.

4.11.2 BIOLOGICAL RESOURCES 
Impacts to special status plant species could occur as a result of implementation of the project. 
Mitigation measures require surveys for special status plant species prior to construction and 
avoidance or relocation of any species found.  

Implementation of these measures would avoid impacts to special status plant species and there 
would be no residual impacts to biological resources.  
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4.11.3 GEOLOGY AND SOILS 
The project would affect drainage in the area. Mitigation Measure Geology-1 refers to a Site 
Drainage and Runoff Management Plan that minimizes erosion. Some erosion may still occur, and 
would remain after the project is complete. Some wind erosion of soil piles is expected. Mitigation 
Measure Geology-2 involves covering soil piles to eliminated wind erosion. Some impacts may 
remain; however, the impacts would not be significant.  

4.11.4 WATER RESOURCES 
The project may cause increased erosion from storm water runoff. Mitigation Measure Water 
Resources-1 refers to a Site Drainage and Runoff Management Plan that minimizes erosion. 
Some erosion may still occur, but would be minimal and less than significant. The plan would also 
address procedures for handling any spills. Mitigation Measure Water Resources-2 states that 
berms would be constructed around all hazardous containment to protect water resources from 
seepage. No residual impacts related to spills of hazardous materials are expected after 
implementation of this mitigation measure.  

Other mitigation to protect water resources includes using erosion control devices between the 
access road to Site A and Grimes Slough Extension and between Site G and its access road and 
the nearby unnamed waterway. Mitigation requiring erosion control devices would prevent 
sedimentation of these waterways and there would be no residual impacts.  

4.11.5 CULTURAL RESOURCES 
The project has the potential for significant impacts on cultural resources. Mitigation Measures 
Cultural Resources-1 through -4 involve educating employees, preventative measures, and 
procedures in the event an unknown cultural resource site is identified during construction.  

No residual impacts to cultural resources are expected.  

4.11.6 LAND USE 
The project could have impacts to levee access roads and to the condition of existing roads. Traffic 
mitigation includes prohibiting heavy vehicle access on levee roads, and photo documenting 
existing road conditions and repairing any damage during and after completion of the project. 
Residual impacts related to traffic and transportation are not expected.  

The drill rigs could impact flight operations at NAS Fallon. The applicant would provide drilling 
schedules and coordinate with NAS Fallon Operations. Some impacts to flight patterns may result 
from the coordination with Ormat, or impacts to the drilling schedule may result. These residual 
impacts are expected to be less than significant.  

4.11.7 WASTES, HAZARDOUS OR SOLID 
The project involves the storage and transportation of hazardous materials and may have 
accidental spills of hazardous material. Mitigation Measures Water Resources-1 and -2 would be 
implemented. Residual impacts are not expected with implementation of these measures.

4.12 Cumulative Impacts 

4.12.1 INTRODUCTION 
NEPA Regulations define cumulative impact as “the impact on the environment which results from 
the incremental impact of the action when added to other past, present, and reasonably 
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foreseeable future actions regardless of what agency (federal or nonfederal) or person undertakes 
such other actions. Cumulative impacts can result from individually minor but collectively 
significant actions taking place over time” (40 CFR 1508.7). 

Impacts of the proposed action and alternatives presented in this EA are assessed for cumulative 
impacts with other actions conducted in the region. The region of influence for each resource in the 
cumulative analysis is the same as the area defined for Chapter 3. 

This analysis considers the effects of the proposed action when combined with the effects of other 
past, present, and future actions in the affected region. Current or reasonably foreseeable actions 
that have been identified are described below. The timeframe considered includes projects that 
may have started before the proposed project but have ongoing activities that could be impacted 
by the proposed project, concurrent projects, and projects that may start after the proposed project 
but within the timeframe that the project could still leave residual impacts. The proposed project is 
temporary and would not leave residual impacts for more than a few months. Future projects were 
considered within that timeframe. 

4.12.2 PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE ACTIONS 

Geothermal Development at Fallon 
The likely development scenario includes potential development of a power plant at NAS Fallon 
after completion of the exploration program. Any future power plant would be sited on Navy 
managed lands; however, productive wells from the lease area would become permanent and 
pipelines connecting the wells to the plant would need to be built. The exact location and layout of 
a power plant is not known at this time. The maximum height of the facilities would not likely be 
more than 30 feet. The power plant development would also require new transmission lines in the 
area.

Salt Wells and other Geothermal Development 
There is a geothermal development project being conducted under geothermal leases near Salt 
Wells. The lease area is 7.5 miles to the southeast of the Proposed Action area. Wells are 
currently being drilled and evaluated. If a plant is installed, it would consist of two 10-megawatt 
binary cycle geothermal power plants, each producing 12 megawatts annually.  

Seven geothermal power plants are operating in the Carson City Field Office (CCFO) planning 
area. There are currently 57 noncompetitive lease applications for geothermal development 
pending within the CCFO management area. There are also 14 known geothermal resource areas 
(KGRAs) within Nevada, each of which contains land that may be offered for geothermal leasing. 
Five of the KGRAs are within the CCFO management area and proposed for lease: Steamboat, 
Hazen, Soda Lake, Stillwater, and Saltwells. Although no detailed proposals have been developed, 
geothermal development is being considered on private, tribal, and other federally managed land 
(US Navy) throughout the CCFO management area (BLM 2002). 

Carson Lake and Pasture 
Under the Truckee-Carson-Pyramid Lake Water Rights Settlement Act, Pub. L. 101-618, the 
Secretary of the Interior was authorized to convey Reclamation withdrawn lands in the area 
referred to as the “Carson Lake and Pasture” (CL&P) to the State of Nevada for use as a State 
wildlife refuge. While the agreement has not been completed, the State of Nevada and 
Reclamation regard the conveyance as an active proposal that would be completed at an 
unspecified date (BLM 2002). The area of the CL&P proposed for wildlife refuge does not overlap 
with the proposed project area, but is located immediately south of the project area. 
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4.12.3 CUMULATIVE IMPACTS OF THE PROPOSED PROJECT 
All defined mitigation would reduce any potential impacts from the proposed action to less than 
significant levels. Due to the nature of the other proposed activities that could occur in the project 
region, several environmental resources would have no potential for aggregation of less than 
significant impacts to create a significant impact. These resources include: 

 Geology and Soils 
 Wastes, Hazardous or Solid 
 Socioeconomics and Environmental Justice 

Resources with the potential for cumulative impacts include: 

 Air Quality 
 Biological Resources 
 Water Resources 
 Cultural Resources 
 Land Use 
 Visual Resources 

The proposed project could contribute to some overall cumulative impacts to these resources; 
however, none of these impacts are expected to be significant.  

Resources with No Significant Cumulative Impacts
Geology and Soils 
No cumulative effects are expected related to geology, soils, and minerals, provided that 
construction and operation of geothermal facilities is in compliance with building codes and state 
and local permits. Other geothermal development is likely in the surrounding areas, but would 
have to comply with the above limitations. Compounded levels of erosion would not occur to soils 
because erosion prevention practices are common for all development projects and would be 
required to comply with NEPA. The development of CL&P into a wildlife refuge would not have any 
impacts on geology, soils, and minerals. Cumulative impacts are not expected. 

Wastes, Hazardous or Solid 
Adverse impacts to hazardous materials are not expected with implementation of mitigation 
measures. Other development may also involve the transport and storage of hazardous materials; 
however the likelihood is extremely small that major spills would occur at the same time. The 
development of CL&P into a wildlife refuge would not have any impacts on hazardous materials. 
Cumulative impacts are not expected to occur. 

Socioeconomics and Environmental Justice 
The overall economic effect of geothermal development and operation at the project area would be 
a minor positive stimulus to the economy of the local area, and a less than significant impact on 
population, housing, businesses, and schools. The proposed project would not contribute to 
potential environmental justice effects to nearby Native American populations; since the proposed 
project would not be likely to affect these populations due to their distance from the project area. In 
combination with other future planned development, potential adverse effects due to the proposed 
project would be minor and less than significant. The development of CL&P into a wildlife refuge 
would not have any impacts on socioeconomics and environmental justice. Cumulative impacts 
are not expected. 
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Resources with Some Potential for Aggregation of Impacts 
Air Quality  
The proposed project would result in combustion emissions and H2S emissions. With the 
implementation of mitigation measures, emissions are expected to comply with federal and state 
ambient air quality standards. Other simultaneous geothermal development in the area would also 
have emissions, but would have to comply with standards as well, and would not be within a 
distance expected to significantly compound emission levels (i.e the Salt Wells Exploration and 
Development project is over 7.5 miles away). Fugitive dust in the region has raised fine particulate 
matter (PM10) levels above standards naturally. The potential for simultaneous excavation work 
may compound the impacts related to PM10 levels. The proposed project includes several dust 
suppression measures to minimize the proposed project’s potential contribution to air quality 
impacts. The development of CL&P into a wildlife refuge would not have any impacts on air quality. 

Biological Resources 
The proposed project would have no adverse effects to biological resources. Some vegetation and 
habitat would be removed. Invasive and non-native plant species may occur as a result of the 
proposed project. Other development in the surrounding area may also result in removal of 
vegetation and habitat and growth of invasive and non-native plant species. The nearest proposed 
geothermal development is 7.5 miles southeast of the project area. The area is small enough and 
the location is too far from the proposed project location to have any significant cumulative 
impacts. The development of CL&P into a wildlife refuge would not have any negative impacts on 
biological resources. Cumulative impacts are not expected. 

Water Resources 
The project could require some groundwater withdrawal. The shallow aquifer in the project area is 
plentiful as not many users have tapped into it; however, water quality is generally not suitable for 
drinking. Project needs would be temporary and Ormat would receive proper authorization if 
groundwater is to be used for drilling water and for dust suppression. Water may also be used for 
nearby geothermal projects; however the distance is great enough that the closest geothermal 
project is actually within a different drainage basin (Salt Wells). Cumulative impacts associated 
with groundwater use would not occur. The development of CL&P into a wildlife refuge would not 
have impacts on water resources. 

Exploration for the geothermal resource would only involve some flow testing (at a rate of 800 
gallons per minute over a few days) and would therefore not exploit the geothermal reservoir. 
Future development may result in use of the reservoir. Other geothermal projects (such as in the 
Salt Wells KGRA) are likely far enough away so as not to result in a cumulative impact to the 
reservoir since the amount of fluid removal for flow testing is minimal. If private property were to be 
developed or nearby leases developed, the resource could be impacted. This would be dealt with 
during environmental review for development. The likely solution to conserve the geothermal 
resource would be unitization; however, such prospects are only speculative at this time.  

Cultural Resources and Native American Concerns 
The Proposed Action has the potential to significantly affect cultural resources if a significant site is 
damaged or destroyed in the Proposed Action area. Other geothermal development in the region 
is not expected to aggregate this impact, as the potential impact is localized and physically 
separate from other possible or current development. Cumulative impacts are not expected. 

Future commercial development, a reasonably foreseeable consequence of exploration, could 
result in a more permanent impact to the area. The power plant would likely be sited on Navy 
managed land or on leased land but to the west of the L12 Canal, farther from Grimes Point. Some 
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transmission lines would also be installed, which would appear against the remote landscape. 
These impacts would be addressed a future EA, if they were too occur. Development would not 
occur at the same time as exploration but could occur right after exploration.  

The Fallon Paiute-Shoshone Tribe has identified Grimes Point as an area of concern. Grimes 
Point is rich in cultural and visual resources, and the Fallon Paiute-Shoshone Tribe is concerned 
about the peacefulness of the area. Other geothermal development would not occur at the area of 
concern. No other projects are proposed in the immediate vicinity of Grimes Point. The Churchill 
County RMPA would not have impacts to Grimes Point. The development of CL&P into a wildlife 
refuge would not have any impacts on cultural resources and Native American concerns. 

Land Use 
The Proposed Action would potentially remove some grazing land in the area. Other geothermal 
development in the region would have the same impact, and a potential for aggregation. Due to 
the distance between the Proposed Action and the nearest geothermal development (7.5 miles), 
this aggregation is not expected to be significant. The development of CL&P into a wildlife refuge 
would not have any negative impacts on land use. Cumulative land use effects are not expected. 

Visual Resources 
Potential geothermal development in the future would increase the number of visible human-made 
structures in an area. In increase in geothermal plants being constructed would aggregate visual 
impacts. The development of CL&P into a wildlife refuge would not have any negative impacts on 
visual resources. 

Potential future geothermal development would increase the developed appearance of the area. 
Some transmission lines would also be installed, which would appear against the remote 
landscape. These impacts would be addressed in a future EA, if they were to occur. Development 
could occur right after exploration, which would compound the visual impacts in the area because 
of increased and possibly permanent appearance of man made structures. Development is 
speculative at this time and measures would be taken to minimize the appearance of any man-
made structures. A plant would most likely be cited on NAS Fallon lands or at least along the 
western portions of the public land managed by the BLM, away from Grimes Point. A plant would 
likely blend in with the existing development at NAS Fallon so that any cumulative impacts would 
be less than significant.  

4.13 Monitoring 
Ormat (the applicant) would appoint a field manager to self-monitor project operations for 
compliance with the terms of the EA and any permit conditions. The field manager would be 
familiar with environmental compliance, and would prepare weekly monitoring compliance reports 
to submit to the BLM. The BLM-Carson City Field Office could also conduct a compliance 
inspection to monitor environmental concerns and adherence to mitigation.  

The project includes a hydrologic monitoring plan that would be submitted to the BLM according to 
lease stipulations prior to drilling activities.  

Additional monitoring of resources, beyond that described in the proposed action and mitigation, is 
not necessary. 
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CHAPTER 5: 
CONSULTATION AND 

COORDINATION 
5.1 Lead Agency 

5.1.1 UNITED STATES DEPARTMENT OF THE INTERIOR, BUREAU OF LAND 
MANAGEMENT, CARSON CITY FIELD OFFICE 
Individuals from the Bureau of Land Management, Carson City Field Office who were involved in 
the preparation and review of this Environmental Assessment are listed below.  

Carla James, Project Lead, Geology 

Jim Carter, Archaeology 

Susan McCabe, Cultural Resources, Native American Concerns 

Gabe Venegas, Hydrology 

Arthur Callan, Recreation, VRM, Wilderness 

Terri Knutson, Planning and Environmental Coordination 

Rita Suminski, Wildlife, TES Species 

Dean Tonnena, Plant Ecology, Vegetation 

Ken Nelsen, Realty Specialist 

Terry Neumann, Hazardous Materials 

Jim Schroeder, Water Resources 

Jim deLaureal, Soils, Invasive, Non-Native 

Steep Weiss, Forestry 

Russ Suminski, Range Resources 

Keith Barker, Fire Ecology 
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5.1.2 US NAVY 
Individuals from NAS Fallon that contributed to the preparation and review of this Environmental 
Assessment are listed below.  

Steve Kramer Natural Resources Specialist, Environmental Department – 
Natural Resources 

Gary Cottle Natural Resources Specialist, Environmental Department – 
Natural Resources 

Mike Baskerville Archeologist, Environmental Department – Cultural 
Resources 

Becky Kurtz Natural Resources Specialist, Environmental Department – 
NEPA 

Charles Deverin Environmental Department – Hazards 

5.1.3 BUREAU OF RECLAMATION 
Individuals from the BOR that contributed to the preparation and review of this Environmental 
Assessment are listed below.  

 Caryn Huntt DeCarlo  NEPA Coordinator 

 Anastasia Leigh  Archaeologist 

 Pat Welch   Archaeologist 

William Deshler  Lands and Realty 

Peter Neugebauer  Lands and Realty 

5.2 Consultant Team 
This Environmental Assessment (EA) was prepared for and under direction of the BLM by MHA 
Environmental Consulting, an RMT Business (MHA|RMT). MHA|RMT is located in San Mateo, 
California. The following staff contributed to this report: 

 Laurie Hietter   Project Director, MHA|RMT Senior Client Executive 

Tania Treis Project Manager, MHA|RMT Senior Environmental Scientist 

Ty Brookhart Project Biologist, MHA|RMT Biologist 

Chrissy Spanoghe Air Quality, Biological Resources, Geology and Soils, Water 
Resources, Cultural Resources and Native American 
Concerns, Waste, Hazardous or Solid, MHA|RMT 
Environmental Scientist 

Jeff Smith Land Use, Socioeconomics and Environmental Justice, 
MHA|RMT Senior Planner 

David Ronis Visual Resources, MHA|RMT Planner 

Roger Luc MHA|RMT Document Manager 

Corey Fong MHA|RMT GIS Specialist/Cartographer 
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Mark Giambastiani ASM Principal Archaeologist 

Kari Sprengeler  ASM Archaeologist 

Andrea Catacora ASM Associate Archaeologist 

5.3 Agencies/Persons Contacted 
The following agencies and persons were contacted during the preparation of this document: 

 Tribes 

Rochanne Downs Vice Chairperson, Fallon Paiute-Shoshone Tribe 

 

Nevada State Historic Preservation Office 

Rebecca Palmer 

 

Nevada Division of Water Resources 

Staff Engineer 

 

Nevada Division of Environmental Protection 

Izyl Mulligan 

 

Applicant 

Scott Kessler Project Manager, Ormat Technologies 
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Introduction
This report describes MHA|RMT’s survey of the biological resources in the Carson Lake 
Geothermal Project area where geothermal exploration is being proposed by Ormat Nevada, Inc. 
(Ormat) on land managed by the United States (U.S.) Department of Interior (DOI) Bureau of 
Reclamation (BOR), and U.S. Department of Defense (DOD) at Fallon Naval Air Station (NAS), 
with subsurface mineral rights managed by the Bureau of Land Management (BLM). This report 
describes the existing conditions and provides an evaluation of the potential impacts to biological 
resources as a result of the proposed actions. 

Background and Purpose
PROPOSED PROJECT
Ormat proposes to conduct the Carson Lake Geothermal Exploration Project (Project), a 
geothermal resources exploration program of well pad construction, geothermal well drilling, and 
well testing for reservoir evaluation. The Project is proposed to be located on public lands leased 
and under contract to Ormat for geothermal resource development in Churchill County, Nevada. 
The proposed project area is approximately seven miles southeast of Fallon, Nevada (Figure 1).

The area to be explored, the Carson Lake Project Area, is comprised of Federal geothermal leases 
NVN-079104, NVN-079105, NVN-079106 and NVN-079107 leased to Ormat, pursuant to the 
Geothermal Steam Act of 1970. The leases include approximately 13 sections in Townships T17N 
R29E, T17N R30E, and T18N R30E, Mount Diablo Baseline and Meridian (MDB&M) (see Figure 
2). Exploration would occur within the Salt Wells Known Geothermal Resources Area (KGRA) 
Noncompetitive Lease area. The BLM administers the leases for these areas.

Ormat proposes to construct up to 11 well pads, and may drill up to three wells per pad. In 
addition, Ormat proposes to drill at an existing well pad located on DOD lands. The well pad 
locations are shown in Figure 1 and are designated Pads A through K. The corresponding 
Kettleman well numbers are shown in parentheses.

The Project would include:

• Constructing new access roads (approximately 2.5 miles)
• Upgrading existing access roads
• Constructing up to eleven well pads 
• Drilling and completing exploration wells
• Flow testing wells to determine commercial potential
• Analyzing well data

The Project includes constructing drill pads at up to 11 sites, drilling and completing wells to a total 
depth of up to 9500 feet from each drill pad, and flow-testing each completed well to obtain 
samples of the geothermal fluid and production information from the geothermal reservoir. Ormat 
may need to drill up to three wells per site in order to locate a successful well (capable of 
commercial production). Ormat may conduct directional drilling at each site based on the location 
and extent of geothermal resources in proximity to the well site. Directional drilling at sites A, G, 
and J would likely result in a deep bottom hole located under BLM lease areas. Ormat Geothermal 
Drilling Permit applications would be submitted to the BLM for the drilling of these wells, pursuant 
to 43 CFR 3261.11. 
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PURPOSE OF THE SURVEY
The National Environmental Policy Act (NEPA) requires all federal agencies to consider the 
environmental impact of their proposed actions, and to consider reasonable alternatives to those 
actions. Ormat proposes geothermal exploration on federal lands (DOD and DOI) and holds 
federal leases administered by the BLM. The DOD, DOI, and BLM must all consider the 
environmental impact of geothermal exploration as proposed by Ormat under NEPA. To meet 
NEPA requirements a detailed statement known as an Environmental Assessment (EA) must be 
prepared when impacts resulting from the project are considered less than significant. An 
Environmental Impact Statement (EIS) must be prepared when the potential impacts of the 
proposed project are considered to be significant. The NEPA document must contain a biological 
resources component that analyzes potential impacts to flora and fauna. This biological survey and 
assessment have been completed to describe biological resources at the proposed site and 
analyze the potential impacts to biological resources that could result from the project as required.

Methodology
REVIEW OF EXISTING DATA
MHA|RMT reviewed the following data prior to the site visit to obtain general information on habitat 
types and quality, vegetative communities, and potential for special status species occurrences 
within the project area:

• United States Fish and Wildlife Service (USFWS) species list (USFWS 2007)
• Recent (2006) Aerial Photos
• Salt Wells Geothermal Exploration EA (BLM 2005)
• NAS Fallon Geothermal Energy Development Programmatic EIR and Appendices (US 

Navy 1991)
• Nevada Natural Heritage Program Database (NNHP) 2007
• Other pertinent publications (as listed in the references section of this report)

Review of the above sources provided a preliminary assessment and description of the habitat 
types within the proposed project area. The proposed project area is within the Salt Wells Basin.
The habitat in the project area provides moderate quality habitat for wildlife.

Subsequent to the site visit, data from the following was obtained and reviewed:

• BLM Sensitive Species List for CCFO Contractors (2007)
• www.natureserve.org (a USFWS accessory program)
• Nevada Wildlife Action Plan (2006)
• Nevada Partners in Flight (1999)

Prior to the site visit, MHA|RMT contacted the Nevada Natural Heritage Program and requested 
that a database (NNHP 2007) search be conducted to identify special status plant and wildlife 
species known to occur in the project area. The NNHP conducted a geographic GIS database 
search for special status species within a 5 mile radius of the project. The United States Fish and 
Wildlife Service was also contacted for a list of federally listed threatened and endangered species 
in accordance with Section 7 of the Endangered Species Act (ESA). MHA|RMT reviewed the 
habitat requirements, physical description, distribution, and other pertinent information for each 
special status species that was identified. Special status species were judged to occur on the 
project site if there were locality records, either historic or recent, indicating its presence. A special 
status species was judged to have some potential for occurring on the project site if it is known to 
occur in the same general area, in a similar habitat, and/or in similar habitat and elevation as the
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project site. No special status plant species occurrences were identified by the NNHP within five 
miles of the proposed project area.

Subsequent to the site visit, the BLM Sensitive Species List for CCFO Contractors was consulted 
and www.natureserve.org was utilized to determine the potential of occurrence of any special 
status species on the project site.

FIELD RECONNAISSANCE SURVEY 
On June 28 and 29, 2007, MHA|RMT Biologist, Ty Brookhart, visited the project area to evaluate 
the habitat occurring at the proposed project site and to record the vegetative communities, habitat 
types, and habitat quality in the area. The project area was surveyed on foot. All animal species 
and their signs encountered were recorded. Bird species were identified by sight and by 
vocalizations when possible. 

Results
The proposed project is located in the southern end of the Lahontan Basin, in the northwestern 
portion of the Great Basin. The Lahontan basin’s borders are defined by the former Pleistocene 
Lake Lahontan that once filled the basin (Morgan 1982). Climactic changes over time caused the 
lake to recede, leaving several small lakes and marshes in the basin. The proposed project is 
approximately 15 miles southwest of Stillwater Marsh and 5 miles north of Carson Lake. The entire 
basin is part of the Carson Desert, which is very warm and dry (Morgan 1982). 

Most of the project area has a history of agricultural use, both for alfalfa and other crop farming, 
and as grazing land for cattle. Water for agriculture is brought to the region through a series of 
canals that divert water from Carson and Truckee Rivers as part of the Newlands Reclamation 
Project. The water irrigates approximately 60,000 acres (State of Nevada 2007). 

VEGETATION
The general setting of the project site is typical of the lowland and foothill areas of the Great Basin, 
with sparse vegetation and saline soils. Vegetation communities in the project area are all of low or 
moderate quality and are a mix of native and non-native vegetation. The eastern portion of the 
project area is almost devoid of vegetation in some areas, as there has been no irrigation of these 
lands and a thick crust of alkaline salts covers the ground. The western portion of the project area 
has a more significant vegetation component. Several canals pass through the western portion as 
part of the Newlands Reclamation Project and this water is or has been used to irrigate crops or to 
increase the yield of grasses for cattle grazing. The increased soil moisture has resulted in a 
thicker topsoil layer and denser vegetation, with a considerable number of non-native forb and 
grass species represented. 

Five terrestrial vegetation communities are found in the project area (Figure 3). The majority of the 
project is covered by Intermountain Basins Greasewood Flat shrubland. This community includes 
all areas east of the L12 Canal (see Figure 3). Vegetation communities west of the canal include 
shadscale (Atriplex confertifolia) shrubland, agricultural/pasture, emergent wetland/riparian, and 
ruderal areas. Several canals can be found in the area, which were developed in the early 1900’s 
with the Newlands Reclamation Project. The canals are small, channelized conveyance systems. 
Roads line the banks and obstructions, such as downed tress, are removed from the canals. The 
waterways are fairly featureless; however the banks of the canals do provide a small strip of 
vegetation that resembles emergent wetland communities. 

Much of the agricultural areas are no longer farmed but are still used as grazing land. Native 
species, including salt grass, greasewood, and shadscale, are reestablishing in these areas since 
active farming has ceased. 



BIOLOGICAL STUDY

6

WILDLIFE
The project area is a mix of native and non-native vegetation, with the eastern portion showing 
fewer disturbances from agricultural and military uses. The eastern portion is almost devoid of 
vegetation in some areas, as there has been no irrigation of these lands and a thick crust of 
alkaline salts covers the ground. The western portion of the project area has a more significant 
vegetation component. Several canals pass through the western portion as part of the Newlands 
Reclamation Project and this water is or has been used to irrigate crops or to increase the yield of 
grasses for cattle grazing. The increased soil moisture has resulted in a thicker topsoil layer and 
denser vegetation, with a considerable number of non-native forb and grass species represented. 

Several terrestrial wildlife habitats are found in the project area (Table 1) as described in the 
Nevada Wildlife Action Plan (Nevada Wildlife Action Plan Team 2006). The major wildlife habitat 
types include:

Intermountain Cold Desert Scrub
Intermountain Basins Greasewood Flat 
Black greasewood (Sarcobatus vermiculatus) is found in the majority of the project area. The 
vegetation is typically composed of sparsely vegetated shrubs, often with little or no groundcover. 
When groundcover does occur it is often non-native annual forbs. The greasewood flat commonly 
supports other species, including iodine bush (Allenrolfea occidentalis) and inland saltgrass 
(Distichlis spicata var. stricta). Some shadscale (Atriplex confertifolia), alkali seepweed (Suaeda
sp.), and Bailey greasewood (Sarcobatus vermiculatus bailey) were also observed. The 
greasewood community in the lease area contains sparse understory vegetation; however, 
understory species that could occur may include grasses, such as squirreltail (Elymus elymoides), 
inland saltgrass, Great Basin wild rye (Elymus cinereus), alkali sacaton (Sporobolus airoides),
cheatgrass (Bromus tectorum), and saltbush (Atriplex truncata). Greasewood can often be the only 
shrub in severely alkaline environments (Barbour 1988), and this is the case in the eastern portion 
of the project area (sites C, H, D, and J). The community begins to become more typical of the 
Shadscale vegetation community as the soil becomes less alkaline.

The greasewood flat provides limited habitat for many Great Basin wildlife species, and does not 
maintain a high diversity or density of wildlife species. Limited wildlife use is especially the case in 
Greasewood habitats that maintain very sparse shrub cover like that found in the project area. The 
habitat provides limited cover for large animals, the high alkalinity makes it unsuitable for 
amphibian species. Birds were not frequently observed in this habitat, and only horned lark 
(Erempphilia alpestris), western king bird (Tyrannus verticalis), and sage sparrow (Amphispiza 
belli) were observed in the area. It is likely that other birds, such as Western meadowlark 
(Sturnella neglecta), and killdeer (Charadrius vociferous) forage in the area. Raptors such as the 
red-tailed hawk (Buteo jamaicensis), American kestrel (Falco sparverius, and the Swainson’s hawk 
(Buteo swainsonii) would also be expected to pass through the greasewood flat while foraging.

Side blotched lizard (Uta stansburiana) and western whiptail (Cnemidophorus tigris tigris ) were 
seen in this community. Long-nosed leopard lizard (Gambelia wislizenii wislizenii), and desert 
collared lizard (Crotaphytus insularis bicinctores) would also be expected in this habitat, though 
infrequently as they are larger lizards and would typically prefer habitats with more cover when 
available.
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Table 1: Well Pads* and associated Habitat Type

Well Pad* Major Habitat Type Well Pad* Major Habitat Type

A Intermountain Cold Desert Scrub G Agricultural Lands, Developed Landscapes, 
Intermountain Cold Desert Scrub

B Intermountain Cold Desert Scrub H Intermountain Cold Desert Scrub

C Intermountain Cold Desert Scrub I Intermountain Cold Desert Scrub

D Intermountain Cold Desert Scrub J Intermountain Cold Desert Scrub

E Intermountain Cold Desert Scrub K Agricultural Lands, Intermountain Cold Desert Scrub

F Intermountain Cold Desert Scrub
* Includes access road where appropriate

No snakes were observed in this community. There were very few rodent burrows. Insects were 
also relatively absent from the greasewood area, likely a result of the lack of vegetation and water. 
Snakes would not often be found in this habitat because of the lack of prey and abundant cover. 
Coachwhip (Masticophis flagellum piceus), racer (Coluber constrictor mormon), gopher snake 

(Pituophis melanoleucus deserticola), and western rattlesnake (Crotalus virdis lutosus) are still 
expected to be found in the Carson Desert area in relatively low abundance.

Several black-tailed jackrabbit (Lepus californicus) were observed in this habitat. Coyote (Canis 
latrans) tracks and scat were seen on several occasions. Small rodent burrows were observed on 
site and many rodent species, including kangaroo rats (Dipodomyds spp.), mice, and voles are 
expected in the greasewood flat.

Intermountain Basins Mixed Salt Desert Scrub

Shadscale has generally been interpreted as the regional dominant shrub of the Great Basin 
Desert. Shadscale forms more associations than does black greasewood (14 versus 10, 
respectively (NNHP 2003)) and shadscale shrublands can vary widely. The mixed salt desert 
scrub habitat in the project differs from the greasewood flat habitat in several ways. First, the 
dominant shrub is shadscale or spiny saltbush (Artiplex confertifolia) and not greasewood. Second, 
the shrubs are denser and the shrub species assortment is generally more diverse. Finally, there is 
an understory of grasses and forbs where the greasewood community is primarily devoid of 
vegetation and covered with alkaline salts. Mixed salt desert scrub is typically associated with 
range and grazing lands, and the community is closely associated with areas of heavy cattle 
grazing. Bailey greasewood (Sarcobatus vermiculatus bailey), spiny hop sage (Grayia spinosa),
rubber rabbitbrush (Chrusothamnus nauseosus), and winterfat (Ceratoides lanata var. lanata) were 
present all present in this community. Some exotic plant species include Russian thistle (Salsola 
kali) and cheatgrass. 

The mixed salt desert scrub provides better cover and foraging habitat for wildlife than the 
greasewood flat, and more animals were observed during the reconnaissance survey. Wildlife 
observed in the project area included several lizards such as the long-nosed leopard lizard, side 
blotched lizard, and western whiptail. A single western rattlesnake (Crotalus viridis lutosus) was 
seen in this vegetation community. Other snakes are also common to the area and can be 
expected to occur on the site. These include coachwhip, racer, common kingsnake (Lampropeltis 
californiae), and gopher snake. Common garter snake (Thamnophis sirtalis) and western terrestrial 
garter snake (Thamnophis elegans) could also be found on site given the relative proximity to 
several canals and emergent wetland areas, such as Grimes Slough. 
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Bird species observed include Sage sparrow, western king bird, western meadowlark (Sturnella 
neglecta), mourning dove (Nedaida macroura), and California quail (Callipepla californica). Several 
raptor species could use this community for foraging. These include the American kestrel, red-
tailed hawk, and Swainson’s hawk (Buteo swainsoni). 

Two coyotes were seen in this vegetation community. Black-tailed jackrabbit was also observed. 
Other lagomorphs would also be expected in the area, as would raccoon (Procyon lotor) and 
possibly American badger (Taxidea taxus). Many small rodents inhabit this community, as 
indicated by the large numbers of burrows and tracks. 

Developed Landscapes
Developed, Open Space-Low Density
Several canals can be found in the project area. They were developed in the early 1900’s as part 
of the Newlands Reclamation Project. The canals are small, channelized conveyance systems. 
Roads line the banks and obstructions, such as downed trees, are removed from the canals. The 
waterways are fairly featureless; however, the banks of the canals do provide a small strip of plant 
species that resembles emergent wetland vegetation. Peach leaf (Salix amygdaloides) and 
sandbar willows (Salix exigua.), as well as wetland species such as cattail (Typha spp.), bulrush 
(Scirpus spp.), knotweeds (Polygonum spp.) and aster (Machaeranthera spp.) were observed on 
the edge of the canal. Along Grimes Slough, exotic salt cedar (Tamarisk spp) is also present. Salt 
cedar is an invasive species found around waterways. The genus is fast growing and typically out-
competes native vegetation. Several large cottonwoods (Populus fremonti) are found along the 
L12 Canal at the northern end of the project. An existing well pad is present at site G. The area is 
almost entirely devoid of vegetation with the exception of a few grasses and forbs such as 
squirreltail inland saltgrass and Great Basin wild rye.

Red-winged (Agelaius phoeniceus) and yellow-headed (Xanthocephalus xanthocephalus)
blackbird were seen in this community. The community is likely visited by great blue heron (Ardea 
Herodias), white-faced ibis (Plegadis chihi), and several waterfowl species such as mallard (Anas 
platyrhnchos) and cinnamon teal (A. cyanoptera). The waters also support northern leopard frog 
(Rana pipiens), which was seen, and likely bullfrog (Rana catesbeiana). Several snakes would 
also be expected including gopher snake, western terrestrial garter snake, common garter snake, 
and western aquatic garter snake (Thamnopis couchi couchi). Wildlife would visit this community 
often, as it is a source for water, food, and cover. The canals also provide corridors for movement 
across through the area, as willows, other vegetation, and the banks of the canals provide cover 
for migration wildlife. Reptiles may use the edges of the open area at the existing well pad at site G 
to sun themselves in the early morning and late afternoon. Mourning doves would also visit the 
area to pick at gravel and sand to aid in digestion. 

Agricultural Lands
The western portion of the project is primarily agricultural lands, or is strongly influenced by this 
habitat. This area was dominated by sweet clover (Melitotus spp), alfalfa (Medicago sativa), red-
stemmed filaree (Erodium cicutarium), chicory (Cichorium), knotweed (Polygonum aviculare), 
cocklebur (Xanthium strumarium), and peppergrass (Lepidium sp.). Much of the agricultural areas 
are no longer actively farmed, but are still in use as grazing lands. Several native species are also 
found in this community, as they are reestablishing since active farming has ceased. They include 
salt grass, greasewood, and shadscale.

The areas designated as agricultural support many of the same species found in the mixed salt 
desert scrub. The moist soil is favorable for several plant species, and this in turn means more 
insects. As a result, predatory bird species such as western kingbird, blackbirds, ibis, herons, 
American kestrel, red-tailed hawk, and Swainson’s hawk would all be expected in the area. 



BIOLOGICAL STUDY

11

Several other birds were seen in the area such as Sage sparrow, western meadowlark, mourning 
dove, and California quail. 

Small mammals were also common in the area. Many burrow holes were observed and several 
black-tailed jackrabbits were seen in this area. This high density of small mammals would attract 
predatory species such as coyotes, long tailed weasel (Mustela frenata), and American badger. 

Lizards were less abundant in the area. The thicker grass and forb cover makes movement for 
these ground dwelling rodents difficult. Snakes would be better suited for this habitat and 
coachwhip, racer, common kingsnake, western rattlesnake, gopher snake, common garter snake,
and western terrestrial garter snake all would be expected in this habitat.

THREATENED, ENDANGERED, PROPOSED FOR LISTING, AND CANDIDATE 
SPECIES
Federal Status Species
The USFWS electronic listing of federally listed threatened, endangered, proposed for listing, and 
candidate species was reviewed in September 2007 to determine what species may be found in 
the project area (www.fws.gov/nevada/protected_species/index.html 2007). Only the bald eagle 
(Haliaeetus leucocephalus), a federally listed threatened species could be found. Bald eagles may 
fly over the project area or may prey on species living within the habitats there. The potential for 
their occurrence on well pads or access roads is low (refer to Table 2).

SPECIAL STATUS SPECIES
BLM Sensitive Species
The BLM maintains a list of special status species that it considers when making management 
decisions and assessing environmental impacts. BLM Manual 6840 defines sensitive species as 
“… those species not already included as BLM Special Status Species under (1) Federal listed, 
proposed or candidate species; or (2) State of Nevada listed species. Native species may be listed 
as “sensitive” if it: (1) could become endangered or extirpated from a state or significant portion of 
its range; (2) is under review by the FWS/NMFS; or (3) whose numbers or habitat capability are 
declining so rapidly that Federal listing may become necessary, or (4) has typically small and 
widely dispersed populations; (5) inhabits ecological refugia, specialized or unique habitats; (6) is 
state-listed, but is better conserved through application of the BLM sensitive species status.” It is 
BLM policy to provide sensitive species with the same level of protection that is given to federal 
candidate species. The major objective of this protection is to preclude the need for federal listing 
(USDI-BLM 2003).These species are presented in Table 2. 

Plants
Three plant species were identified as having potential to occur on the project site (either on 
access roads and/or well pad sites). The species are described below. None of the species were 
identified during the survey. 

Nevada Oryctes (Oryctes nevadensis). This annual species is known from Inyo County to western 
Nevada. In the Lahontan Basin, it occurs in loose sandy soils in dry washes and desert foothills in 
chenopod scrub and Mojavean desert scrub at elevations of 1,100 m to 2,535 meters. This annual 
appears only in years with optimal rainfall and temperature patterns, and is therefore difficult to 
inventory. Surveys for Oryctes were conducted during the baseline surveys. None of this species 
was observed in the lease area (Westec 1988). The closest know occurrence is approximately ten 
miles east of the proposed site (NNHP 2007). The NNHP considers the Nevada oryctes to be 
imperiled due to rarity and/or other demonstrable factors.
Nevada dune beardtongue (Penstemon arenarius). This plant commonly occurs in deep, volcanic, 
sandy soils at 1200-1350 m elevation. Common associates include fourwing saltbush (Atriplex 
canescens), littleleaf horsebrush (Tetradymia glabrata), and greasewood (Sarcobatus vermiculatus). 
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Table 2: Special Status Species with Potential to Occur in the Project Region
Common Name Scientific Name Listing Status Potential to 

Occur on Site
FEDERALLY LISTED ENDANGERED OR THREATENED SPECIES

Bald Eagle Haliaeetus leucocephalus USFWS: LT
BLM: S

Low

OTHER SPECIAL STATUS SPECIES
Plants
Nevada Oryctes Oryctes nevadensis USFWS: FSC

BLM: N
NNPS: watch list

Low

Nevada dune beardtongue Penstemon arenarius USFWS: FSC
BLM: N
NNPS: watch list

High

Lahontan beardtongue Penstemon palmeri var macranthus USFWS: --
BLM: Ns
NNPS: watch list

Low

Invertebrates
Nevada viceroy Limenitis archippus lahontani USFWS: --

BLM: Ns
High

Birds
Swainson’s Hawk Buteo Swainsoni USFWS: --

BLM: N
Low

White-faced Ibis Plegadis chihi USFWS: FSC
BLM: P

Low

Black tern Chlidonias niger USFWS: FSC
BLM: N

Low

Long-billed curlew Numenius americanus USFWS: --
BLM: N

Low

Mammals
Pygmy Rabbit Brachylagus idahoensis USFWS: FSC

BLM: Ns
Low

Western Small Footed Myotis Myotis ciliolabrum USFWS: FSC
BLM: N

Low

Western pipistrelle bat Pipistrellus hesperus USFWS: --
BLM: N

Low

Pallid bat Antrozous pallidus USFWS: --
BLM: Ns

Low

USFWS = United States Fish and Wildlife Service
FSC = Species of Concern
LT = Listed Threatened – likely to be classified as Endangered in the foreseeable future if present trends continue

BLM = Bureau of Land Management
S = Nevada special status species – USFWS listed, proposed or candidate for listing, or protected by Nevada state law
N = Nevada special status species – designated sensitive by state office
P = Proposed Nevada special status species – designated proposed sensitive by state office
Ns = BLM sensitive species – designated sensitive but not special status by state office 
NNPS = Nevada Native Plant Society

SOURCE: USFWS 2007; NNHP 2001; NNHP 2007; BLM 2006, NatureServe 2007
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It is endemic to western Nevada, where it is known from sandy areas of three counties but is not 
abundant at any one site. As it is known to occur within the Carson Desert watershed in Churchill 
County and is associated with greasewood, it has a potential to occur in the project area. 
(NatureServe 2007).
Lahontan beardtongue (Penstemon palmeri var. macranthus). This beardtongue is found along 
washes, roadsides and canyon floors, particularly on carbonate-containing substrates, usually where 
subsurface moisture is available throughout most of the summer. It may be restricted to calcareous 
substrates (NatureServe 2007). Although not known within or near the project area, the roads may 
be suitable habitat for this species and it has a very low potential to occur.

Animals
Four bird species , three mammal species, and one invertebrate species were identified as 
potentially occurring on the project site. These species are described below. The only species 
observed in the project area during the survey was the white-faced ibis. While not expected to 
occur within the project boundaries, pygmy rabbit is discussed below with reasoning for lack of 
habitat.

Birds
Swainson’s Hawk (Buteo swainsonii). This hawk can be found in open grasslands, prairies, 
farmlands, and deserts that have some trees for nesting. They spend summer in the 
western half of North America and winter in eastern Argentina, Paraguay, and southern 
Brazil (Sibley 2000). Swainson’s hawks mainly hunt mice, ground squirrels, rabbits, birds, 
and reptiles during the breeding season, and largely live off insects such as grasshoppers, 
locusts, and beetles during the non-breeding season (Clark and Wheeler 2001). The project 
area could provide suitable foraging habitat for the hawk.
White-faced Ibis (Plegadis chihi). The White-faced ibis breeding habitat is typically freshwater 
wetlands, including ponds, swamps and marshes with pockets of emergent vegetation. They also 
use flooded hay meadows and agricultural fields as feeding locations. Its breeding range extends 
from the western USA south through Mexico, as well as from southeastern Brazil and southeastern 
Bolivia south to central Argentina, and along the coast of central Chile. Its winter range extends from 
southern California and Louisiana south to include the rest of its breeding range. bises nest in areas 
where water surrounds emergent vegetation, bushes, shrubs, or low trees. White-faced Ibises 
usually use old stems in cattails (Typha spp.), hardstem bulrush (Scirpus acutus) or alkali bulrush 
(S. paludosus) over shallow water as their nesting habitat (DuBois 1989). During migration, White-
faced Ibises use more varied habitats for resting and feeding sites, ranging from wooded streams, 
mudflats, and grassy fields to small marshes and sewage ponds (Locatelli and Blankenship 1973, 
Baumgartner and Baumgartner 1992). They typically feed in freshwater marshes on crayfishes, 
frogs, fishes, insects, newts, earthworms, crustaceans, etc. (Terres 1980). None of the proposed drill 
pads or roadways are associated habitats that would be frequented by the Ibis, however, suitable 
habitat for the Ibis does occur both north and south of the project at the Stillwater Wildlife Refuge 
and in the wetland area surrounding Carson Lake. One white-faced Ibis was observed flying over 
the project area during the June 29, 2007 survey.
Black Tern (Chlidonias niger). The black tern has breeding habitats in marshes, along sloughs, 
rivers, lakeshores, and impoundments, or in wet meadows, typically in sites with mixture of 
emergent vegetation and open water. Cattails, bulrushes, burreed, and/or phragmites commonly are 
present in nesting areas (NatureServe 2007). Although the project sites are not located in breeding 
areas, black terns have a potential to breed near the canals within the lease area, and may fly over 
the project sites.
Long-billed Curlew (Numenius americanus). This bird species is known to occur within the Carson 
Desert watershed. It nests in prairies and grassy meadows, generally near water, and on flat ground 
with short grass, often near arock or other conspicuous object (NatureServe 2007). It is not expected 
to nest within the project area, but may forage for insects onsite.
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Mammals
Pygmy Rabbit (Brachylagus idahoensis). Pygmy rabbit is found in shrub-grasslands on alluvial 
fans, floodplains, plateaus, high mountain valleys, and mountain slopes, where suitable sagebrush 
cover and soils for burrowing are available. Some occupied sites may support a relatively sparse 
cover of sagebrush and shallow soils, but these usually support patches of dense sagebrush and 
deeper soils. Big sagebrush was the dominant shrub at all occupied sites, averaging 21.3 to 22.6% 
coverage; bare ground averaged 33% and forbs 5.8%. Average height of sagebrush in occupied 
sites was 0.4 meter (Rauscher 1997). Pygmy rabbits selectively use dense and structurally diverse 
stands of sagebrush that provide access to a relatively constant supply of food and protection from 
predators and thermal extremes. Big sagebrush (Artemisia tridentata) is the primary food source (up 
to 99% of the winter diet), but grasses and forbs are eaten in mid- to late summer, and can comprise 
up to 40% of the diet during that season (Green and Flinders 1980). The project has very little 
sagebrush to provide food and cover for the pygmy rabbit and the soil is dense and often wet at 
times, making it unfit for burrowing. The rabbit is not expected to occur in the project area.
Western Small-footed Myotis (Myotis ciliolabrum). This small bat has a wide ecological range, 
from rock outcrops on open grasslands to canyons in the foothills to lower mountains with yellow 
pine woodlands. It is primarily an inhabitant of desert regions where it is most commonly 
encountered in lowland habitats near open water, where it prefers to forage. Day roosts are variable, 
but include cracks and crevices in cliffs, beneath tree bark, in mines and caves, and in buildings. 
Night roosts are under a variety of natural and manmade structures. Hibernacula include caves, 
mines, and tunnels, where the animals usually hang singly, often exposed. A search of existing data 
shows no site specific surveys have been conducted to determine the presence or absence of this 
bat species in the project area. However, the habitat in the project area does not appear to contain 
roosting habitat for this bat species. Rocky outcrops in the nearby Bunejug and Cocoon mountains 
may support roosting habitat for bats. Therefore, if present, bats using the project area would be 
limited to foraging for insects over vegetation. Building structures within the project area could 
provide roosting habitat for the bat.
Western Pipistrelle Bat (Pipistrellus Hesperus). This bat breeds in deserts and lowlands, desert 
mountain ranges, desert scrub flats, and rocky canyons. Day and night roosts include rock crevices, 
under rocks, burrows and sometimes buildings or mines. The bat may hibernate in a cave, mine, or 
rock crevice. The western pipistrelle bat typically visits water and drinks immediately after 
emergence each evening. Young are born in rock crevices or in buildings. It is known to hibernate 
but is sporadically active throughout the winter in some areas. The bat species emerges well before 
dark and remains out later in morning than other bats. It is most active early in evening and rests 
during night until feeding again near dawn. There is a low potential for this bat to occur on the 
project site due to a lack of rocks and suitable crevices. Building structures within the project area 
could provide roosting habitat. (NatureServe 2007)
Pallid Bat (Antrozous pallidus). This bat is known to occur in the Carson Desert watershed 
within Churchill County. It breeds in arid deserts and grasslands, often near rocky outcrops 
and water. It is present but less abundant in evergreen and mixed conifer woodland. The bat 
will usually roosts in a rock crevice or building, and less often in cave, tree hollow, or mine. 
There is a potential for the pallis bat to occur within the lease area. Building structures within 
the project area could provide roosting habitat. (NatureServe 2007)

Invertebrates
Nevada Viceroy (Limenitis archippus lahontani). This butterfly is known to occur where its host 
plant, sandbar willow, is located. NartureServe (2007) lists a colony near Fallon, Nevada. Sanbar 
willow is located along the canals in the lease area, and the Nevada viceroy likely occurs there. 

Neo-tropical Migratory Birds
On January 11, 2001, President Clinton signed Executive Order 13186 (Land Bird Strategic 
Allotment) placing emphasis on conservation and management of migratory birds. The species are 
not protected under the Endangered Species Act, but most are protected under the Migratory Bird 
Treaty Act of 1918. No BLM policies have been developed to provide guidance on how to 
incorporate migratory birds into NEPA analysis. However, advice based on past USFWS 
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Memorandums of Understanding (MOUs) list items the USFWS believes are fundamental for the 
analysis of impacts to and planning for these birds. These items are (1) effects to highest priority 
birds listed by Partners in Flight; (2) effects to important bird areas (IBA’s); (3) effects to important 
over wintering areas. 

Avifaunal Biomes that are found on the allotment are described by Partners in Flight (PIF) 
[Beidleman 2000], PIF-Nevada (Neel 1999) and Nevada Wildlife Action Plan (Nevada Wildlife 
Action Plan Team 2006). The Intermountain West is the center of distribution for many western 
birds. Over half of the biome’s Species of Continental Importance have 75% or more of their 
population here. Many breeding species from this biome migrate to winter in central and western
Mexico or in the Southwestern biome (Beidleman 2000). The species of concern listed by PIF that 
could occur in the lease area are discussed below by biome.

Salt Desert Scrub 
This biome experiences harsh climactic variation and is often dominated by salt-tolerant shrubs. 
Species of concern associated with this habitat type in the land sale area are the Loggerhead 
shrike (Lanius ludovicianus) and the Burrowing owl (Athene cunicularia). Issues related to this 
habitat type include physical destruction of salt desert shrubs, habitat conversion and use of 
rangeland pesticides (Neel 1999). 

Western Shrublands 
Shrubsteppe was identified as the highest priority habitat for conservation for breeding birds. This 
habitat type supports the largest nesting-bird species list of any upland vegetation type in the West 
(Beidleman 2000). Species of concern associated with this habitat type in the plan area are the 
Sage grouse (Centrocercus urophasianus), Brewer’s sparrow (Spizella breweri), Sage sparrow 
(Amphispiza belli), and the Sage Thrasher (Oreoscoptes montanus) (Neel 1999, Beidleman 2000, 
Nevada Wildlife Action Plan 2006). Issues related to this habitat type include fragmentation from 
man-caused activities. Threats to this habitat type include overgrazing of grasses and forbs that 
alter community structure, invasion of non-native grasses and fire suppression / crown-killing 
wildfire (Beidleman 2000). Loss of shrub understory, increasing human infrastructure which 
fragments and degrades habitat, and increases in soil erosion were also identified (Nevada Wildlife 
Action Plan 2006).

Impacts
VEGETATION
Most pad and access road construction would have temporary impacts to vegetation. 
Constructing well pads and access roads would remove an average of 2.3 acres of 
vegetation per site for the period of construction, drilling, and testing (about 2.06 acres per 
pad and 0.22 acres per access road). The vegetation that would be cleared does not 
provide high quality habitat for wildlife. Much of the area has a history of disturbance or is 
being used as grazing lands and is therefore highly disturbed. 

Each pad would be reclaimed after drilling and testing if no commercially viable resource is 
found. Reclamation would include restoring grade, and placing the stockpiled topsoil  back 
over the well pad. A diverse perennial seed mix certified as being free of noxious weed 
materials would be used to seed the areas, if the well pad and access road needs to be re-
vegetated. Reclamation would have a beneficial impact on vegetation. 

Well pads found commercially viable or viable as an injection well would not be reclaimed; 
however, due to the low quality of the dominant vegetative community affected and its 
abundance in surrounding areas, impacts to vegetation from the proposed project would 
not be adverse. 
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The best habitat found in the project area is the riparian areas found in association with the 
canals and Grimes Slough. None of these riparian or wetland communities would be 
affected by the proposed project. 

WILDLIFE 
Constructing the well pads and necessary access roads would remove approximately two 
acres of vegetation per pad and additional 3.6 acres total for access roads. The vegetation 
in the project that would be affected from site clearing is not of high quality. Much of the 
area has a history of disturbance, or is being used as grazing lands. Many of the plant 
species found in the areas proposed for clearing are non-native species. Impacts to 
vegetation would be less than significant. 

Areas proposed for clearing do not provide high quality habitat for wildlife in most 
instances. The best habitat found in the project area is represented by the narrow strips of 
emergent wetland-like vegetation found in association with the canals and Grimes Slough. 
This habitat area would not be affected by the proposed project. Removal of vegetation as 
proposed would likely displace several small mammals and reptiles inhabiting the area. 
The animal species found in the area are common to the Great Basin and no special status 
species are expected inhabit these locations. The surrounding areas provide habitat for 
these animals to relocate. No mitigation is necessary.

Raptors would lose foraging habitat with clearing or project sites; however, this area 
represents only a small amount of available foraging habitat in the region. Raptors are very 
mobile predators that forage over several square miles per day. The surrounding area 
provides ample foraging habitat for raptors. There are no roosting trees within 1,000 feet of 
any of the proposed well pad site. No mitigation for raptors is necessary.

Several large pieces of equipment, as well as trucks, and worker vehicles would access the 
well sites. Vehicles could crush vegetation and terrestrial wildlife. They can also injure or 
kill animals if the event of a collision. Keeping vehicles at low speeds, as proposed by 
Ormat in the POE, would reduce the chance of vehicle caused wildlife mortality. Vehicles 
would also remain within the cleared areas and roadways. Impacts would be less than 
significant.

Noise from construction would not cause impacts to wildlife as the area is directly adjacent 
to the Fallon NAS runway (0.8 miles) and jet and plane noise reaches levels upwards of 90 
decibels in the area (US Navy 1991).

Well pads that are not retained as production well pads would be reclaimed. Reclamation 
would result in many of the same impacts as construction. Reclamation would cause some 
small scale disturbance of vegetation, but overall would result in increased habitat quality 
as it would facilitate the revegetation of the existing well pad. No non-native species would 
be used for revegetation. 

Nesting birds may be affected by the removal of vegetation and disturbance at the well 
sites.

Threatened, Endangered, Proposed for Listing, and Candidate Species
Federal Status Species
Bald eagles may fly over the project area or may prey on species living within the habitats 
there. While project activities would reduce some foraging habitat, the surrounding habitat 
areas provide an ample amount. Potential impacts to the bald eagle would be less than 
significant. No mitigation is necessary. 
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Special Status Species
BLM Sensitive Species

Plants
Three special status plant species have a potential to occur in the project area. Nevada oryctes 
and Lahontan beardtongue have a low potential to occur and Nevada dune beardtongue has a 
higher potential. Constructing well pads and access roads would destroy any of these plants if they 
were present. The following mitigation measure would reduce potential impacts to less than 
significant levels.

Biology-1: A certified biologist will do a site assessment prior to any project activities. If Nevada 
oryctes, Lahontan beardtongue, or Nevada dune beardtongue are found to be present, they will be 
marked with fencing and flags and be avoided. If avoidance is not possible, the plant(s) will be 
transplanted to an area adjacent to the area of construction, and marked with fencing and flags.

Animals
Birds
All the birds listed in Table 2 have a low potential occurrence on the project site. No nesting 
areas exist at well pad or access road locations. The birds may forage in the area for food, 
but are more likely to do so in areas away from the project sites where food is more 
abundant. These birds may be seen flying over the well pads and access roads, such as 
the white-faced ibis was on June 29, 2007. Impacts to birds would be less than significant

Mammals
None of the bats listed in Table 2 are expected to roost or hibernate at proposed well pad 
and access road sites. Their potential to occur is low. Any structures built at the wellpad 
sites could provide new roosting habitats for these bats. Effects would be less than 
significant. 

The pygmy rabbit is not expected on any project sites due to less than ideal habitat. 
Burrows and habitat would be disturbed by project construction if they are present. The 
following mitigation measure would reduce impacts to less than significant levels.

Biology-2: A certified biologist will do a site assessment prior to any project activities. If any 
occupied pygmy rabbit burrows are located, the burrows will be marked with flags and 
avoided. If the burrows cannot be avoided, the pygmy rabbits will be located and 
shepherded to an adjacent area that has a more suitable habitat.

Invertebrates
The Nevada viceroy is likely to occur alongside the canals in the lease area. They may fly 
through the area but are not expected to be directly affected by project activities. Impacts 
would be less than significant

Neo-tropical Migratory Birds
The project may result in direct impact (e.g., nest disturbance or abandonment during incubation or 
nestling stages) and/or indirect impacts (e.g., temporary shifts in foraging patterns or territories, 
noise or light pollution, etc.) to sensitive bird species protected under the MBTA, MBTRA or CFGC. 
Project-related impacts can be avoided or minimized through the implementation of mitigation 
measure Biology-1. 

Biology-3: A certified biologist will conduct nesting surveys for migratory birds prior to the onset of 
construction activities and establish non-disturbance buffers around active nests or use onsite 
biological monitors when construction occurs within the vicinity of active nests during the breeding 
season from February 1st to August 31st for most species. 
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Nevada and Federal Air Quality Standards 

Standards in PPM per 
Volume 

Standards in 
micrograms per meter 

Violation Criteria Pollutant Averaging 
Time 

Nevada National Nevada  National Nevada National 
1 hr 0.12 0.12 235 235 If exceeded If exceeded 

on more than 
3 days in a 3-
yr period 

Ozone 

8 hr Not 
applicable 

0.08 Not 
applicable  

157 If exceeded If exceeded 
by the mean 
of annual 4th 
highest daily 
values for a 
3-yr period 

1 hr 35 35 40,000 40,000 If exceeded If exceeded 
more than 1 
day per year 

Carbon 
Monoxide 

8 hr 9 9 10,000 10,000 If exceeded If exceeded 
more than 1 
day per year 

Nitrogen 
dioxide 

Annual 
Average  

0.050 0.053 100 100 If exceeded If exceeded 

Annual 
Average 

0.03 0.03 80 80 If exceeded If exceeded 

24 hr 0.14 0.14 365 365 If exceeded If exceeded 
on more than 
1 day per 
year 

Sulfur 
dioxide 

3 hr 0.5 0.5 1,300 1,300 If exceeded 
on more 
than 1 day 
per year 

If exceeded 
on more than 
1 day per 
year 

Annual 
arithmetic 
mean 

Not 
applicable 

Not 
applicable 

50 50 If exceeded If exceeded 
as a 3-yr 
single station 
average 
(attainment 
areas) 

Inhalable 
particulate 
matter 
(PM10) 

24 hours Not 
applicable 

Not 
applicable 

150 150 If exceeded If exceeded 
by the mean 
of annual 99th 
percentile 
values over 3 
years 

Annual 
arithmetic 
mean 

Not 
applicable 

Not 
applicable 

Not 
applicable 

15.0 If exceeded If exceeded 
as a 3-year 
spatial 
average of 
data from 
designated 
stations 

Fine 
particulate 
matter 
(PM2.5) 

24 hours Not 
applicable 

Not 
applicable 

Not 
applicable 

65 If exceeded If exceeded 
by the mean 
of annual 98th 
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Nevada and Federal Air Quality Standards 

Standards in PPM per 
Volume 

Standards in 
micrograms per meter 

Violation Criteria Pollutant Averaging 
Time 

Nevada National Nevada  National Nevada National 
percentile 
values over 3 
years 

Lead 
particles  

Calendar 
quarter 

Not 
applicable 

Not 
applicable 

1.5 1.5 If exceeded If exceeded 

Hydrogen 
sulfide 

1 hour 0.08 Not 
applicable 

112 Not 
applicable 

If exceeded Not 
applicable 

Notes:  
All standards, except for the national PM10 and PM2.5, are based on measurements corrected to 25 degrees Celsius 
and 1 atmosphere pressure 

The National PM10 and PM2.5 standards are based on direct flow volume data without correction to standard 
temperature and pressure 

The National 1-hour ozone standard will be rescinded for an area where the EPA determines that the standard has 
been achieved for the area. The applicable national ozone standard for the area will then be the 8-hr standard. 

The “10” in PM10 and “2.5” in PM2.5, are not particle size limits; these numbers represent the particle size class 
(aerodynamic diameter in microns) collected with mass efficiency by certified sampling equipment. The maximum 
particle size collected by PM2.5 samplers is about 6 micrometers.  

The Nevada standard for hydrogen sulfide represents an increment above naturally occurring background 
concentrations 
SOURCE: 40 CFR parts 50, 53, and 58; Nevada Administrative Code, Section 445B.22097 
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D.1 STANDARD OPERATING PROCEDURES (SOPS) 1 
In addition to the restrictions on leasing authority contained in the Geothermal Steam Act, the 
CCFO CRMP, and other established law or regulation, as described in Chapter 1, the following 
SOPs for leasable minerals are set forth in the CCFO CRMP (BLM 2000). These SOPs define the 
approach to managing leasable mineral exploration and development in the CCFO management 
area.  

1. Oil, gas, and geothermal exploration and production upon BLM land are conducted through 
leases with the Bureau and are subject to terms and stipulations to comply with all 
applicable federal and state laws pertaining to various considerations for sanitation, water 
quality, wildlife, safety, and reclamation. Stipulations may be site specific and are derived 
from the environmental analysis process.  

2. Geophysical exploration permits for oil, gas or geothermal resources may be obtained prior 
to leasing of the lands. Mitigation of any resource conflicts identified in the review process 
will be stipulated in the permit.  

3. Wilderness Study Areas are closed to mineral leasing.  

D.2 CONDITIONS OF APPROVAL  
All ground disturbing activity related to geothermal exploration, development, operation, and 
closeout in the CCFO management area are subject to BLM environmental review and permit 
approval. As part of these reviews, BLM may require the following types of measures to reduce 
impacts to resources. Measures listed below are representative of the types of measures that may 
be included as part of environmental review or permit approval. Additional measures may be 
included to address site-specific concerns, including SOPs for other resources described in the 
CCFO CRMP. 

D.2.1 CONDITIONS OF APPROVAL  

Geophysical Exploration  
1. The operator shall furnish a project map(s) at a minimum scale of 1:100,000 with the Notice 

of Intent (NOI) depicting the approximate line route to be used. A map shall also be filed 
with the Notice of Completion (NOC) depicting the actual location of the complete line.  

2. Any changes in location of exploration lines or test arrays will be brought to the attention of 
the Authorized Officer (AO) prior to the change being made on the ground.  

3. No blading or other dirt work will be allowed without prior approval of the AO.  

4. All geophysical exploration activities will be in compliance with Washoe County or State of 
Nevada air quality standards.  

5. Activities of the geophysical operations shall not prevent, obstruct, or unduly interfere with 
any activities of other authorized users of the public lands.  

6. Removal or alteration of existing improvements (fences, cattle guards, etc.) is not permitted 
without prior approval of the AO. Existing improvements will be maintained in a serviceable 
and safe condition.  

                                                 
1 Taken from Carson City Field Office, Geothermal Leasing Environmental Assessment; July 2006.  
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7. Fences shall not be cut without prior approval of the AO. Before cutting through any fences, 
the operator shall firmly brace the fence on both sides of the cut; a temporary gate will be 
installed for use during the course of operations unless the fence is immediately repaired. 
Upon completion of operations, fences shall be restored to at least their original condition.  

8. During periods of adverse conditions affecting soil moisture caused by climatic factors such 
as thawing, heavy rains, snow, flooding, or drought, all activities off existing maintained 
roads that create excessive surface rutting may be suspended. When adverse conditions 
exist, the operator will contact the AO for an evaluation and decision based on soil types, 
soil moisture, slope, vegetation, and cover.  

9. Off-road vehicle travel will be limited to that which is necessary for the completion of the 
geophysical operations. Multiple off-road travel routes will not be permitted without AO 
approval.  

10. The use of specialized low surface impact equipment (wide or balloon tired vehicles, ATVs) 
and/or helicopters may be required for any activities in off-road areas where it is deemed 
necessary by the AO to protect the fragile soils and/or other resource values.  

11. Powder magazines shall be located at least ¼-mile from traveled roads. Loaded shot holes 
and charges shall be attended at all times.  

12. No blasting will be permitted within ¼-mile of historic trails, natural areas, identified 
archaeological sites, recreation areas, known caves, water wells, or springs.  

13. All trash, flagging, lath, etc. will be removed and hauled to an authorized disposal site. No 
oil or lubricants shall be drained into the ground surface.  

14. Areas proposed for project routes or surface disturbance will be inventoried for the 
presence of noxious weeds prior to commencement of activities.  

15. A noxious weed control program will be developed, maintained, and implemented by the 
lessee/operator in order to prevent and avoid the proliferation of noxious weeds, as defined 
in the Nevada Designated Noxious Weed List. The control program shall include a 
monitoring strategy and contingency plans to address noxious weed control for a period of 
at least 5 years following completion of use or closeout. The underside of all heavy 
equipment must be cleaned by water before entering public lands to do work. Driving 
through or parking on noxious weed infestations will be avoided.  

16. It is the responsibility of the lessee/operator to control and treat for noxious weeds and all 
infestations of noxious or poisonous weeds, resulting from surface disturbance caused by 
the operator, will be controlled before spreading occurs into the surrounding area.  

17. All disturbed areas will be reclaimed as directed by the AO. Bond liability will not be 
released until this reclamation is completed to the satisfaction of the AO.  

18. Reclamation required by the AO will be done concurrently with the exploration operations 
insofar as possible or within 30 days of the AO’s receipt of the NOC.  

19. Disturbed areas will be re-seeded with a diverse native perennial seed mix, as specified in 
the Nevada Final Guidelines for Successful Revegetation, and approved by the AO. Where 
applicable, disturbed areas will be rehabilitated as lek habitat. Temporary fences will be 
used to protect re-vegetated areas.  

20. Reseeding will be undertaken by the operator between the dates of October 1 and March 
15.  
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21. All topsoil from all disturbances will be stockpiled for use in reclamation.  Vegetation that is 
removed will be stockpiled, shredded, and used as mulch during site rehabilitation. Any 
delay of reclamation for any reason, such as weather, must be approved by the BLM.  

22. Drill hole cuttings will be returned to the hole if possible, or at a minimum, raked and spread 
out so as not to impede regrowth of vegetation or to create erosion problems.  

23. The operator shall notify the AO the date rehabilitation operations commence and are 
completed.  

24. A portable mud pit is recommended when drilling with fluids and will be required by the AO 
as needed to protect natural resources.  

25. Geophysical exploration activities will comply with the regulations of the Nevada Division of 
Minerals under Nevada Administrative Code, Chapter 534A, Geothermal Resources.  

26. A copy of these recommended operating procedures shall be kept by the party chief of 
each geophysical crew.  

27. The operator may be required to have fire-fighting equipment available on-site while 
operations are in progress, depending on hazards inherent in the type of operation and fire 
hazard levels. The quantity and type of equipment will be specified by the AO. All 
uncontrolled fires will be reported immediately to the AO (775-885-6000).  

28. Consultation with the U.S. Fish and Wildlife Service is required per section 7 of the 
Endangered Species Act if any proposed listed or listed threatened or endangered species 
or its critical habitat is likely to be affected by project activities. If, through consultation, 
there is deemed to be an adverse impact to a threatened or endangered species or its 
habitat, the proposal must be modified or denied.  

29. Prior to surface disturbance, the Nevada Division of Wildlife will be consulted to determine 
how to avoid impacts to any special status species or critical habitat in the area proposed 
for geothermal resource development. If, through consultation, there is deemed to be an 
adverse impact to a threatened or endangered species or its habitat, the proposal must be 
modified or denied.  

30. Actions which will adversely impact a plant or animal species or its habitat proposed for 
federal listing as threatened or endangered will be modified in order to prevent possible 
future listing of these species as threatened or endangered.  

31. When BLM determines geophysical activities may impact BLM sensitive species, the 
operator will be required to conduct a sensitive species survey prior to BLM granting permit 
approval.  

32. When BLM determines geophysical activities may impact migratory birds, the operator will 
be required to inventory the area prior to BLM granting permit approval.  

33. No surface use within 0.6 miles of known migratory bird nesting areas will be permitted in 
the nesting season, between March and June, or as determined for specific areas by the 
AO and with input from appropriate wildlife agencies.  

34. Any identified bald eagle roost sites, peregrine falcon hack sites, and occupied raptor 
aeries (nests) will be avoided during geophysical operations. A ½-mile buffer zone will be 
imposed on all activities in these areas.  

35. Measures to avoid impacts to Sage Grouse  

a. Prior to entry on any lease areas that include known or potential Sage Grouse 
habitat, lessee/operator shall contact the AO to discuss proposed activities.  
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b. No surface occupancy will be permitted within 0.6 miles of any known Sage Grouse 
strutting grounds (leks).  

c. No surface use will be permitted within 2 miles of known Sage Grouse breeding 
areas during the breeding season, March through May, or as determined for 
specific areas by the AO and with input from appropriate wildlife agencies.  

d. No surface use will be permitted within 0.6 miles of known Sage Grouse nesting 
and brood rearing areas between April and August, or as determined for specific 
areas by the AO and with input from appropriate wildlife agencies.  

e. No surface use shall be permitted within 0.6 miles of known Sage Grouse winter 
range between October and March.  

f. Potential Sage Grouse habitat shall be avoided where possible, or if not possible, 
off-site mitigation to create habitat at least as suitable as the lost habitat, and at a 
replacement ratio of 2 to 1, shall be considered.  

36. No surface use shall be permitted in crucial migratory routes or winter habitat for mule deer 
and antelope, between October 15 and April 15, or as determined for specific areas by the 
AO and with input from appropriate wildlife agencies.  

37. Cultural resource inventories will be conducted on all proposed project routes or areas of 
potential surface disturbing impacts prior to authorization of the geophysical operations. 
Inventories will be completed by BLM or BLM-approved cultural resource permit holders 
and section 106 consultation will be completed.  

38. All identified cultural resources will be avoided by project-related activities as per the 
Nevada BLM Programmatic Agreement for Cultural Resources. If avoidance is not feasible, 
geophysical activities must cease until mitigating measures are developed and 
implemented and Section 106 consultation is completed. Archaeological monitors may be 
required in special cases.  

39.  All traffic associated with geothermal exploration, development, production, and closeout 
must follow routes that avoid cultural resources. Flagging crews will identify and flag 
anticipated detours on the route, so that potential detours can be inventoried. The following 
may be excluded from cultural inventory requirements:  

• Operations located on constructed roads or well defined existing roads and trails;  
• Pedestrian routes and placement sites for hand-carried equipment;  
• One time pass routes of wheeled vehicles under 10,000GVW;  
• Helicopter-supported activities that do not require helicopter staging area preparation 

and use of off-roads and trails; and  
• Exploration activities defined as casual use in 43 CFR 3250.  
• The decision to conduct a cultural clearance on projects involving methods listed above 

is at the discretion of the AO. All projects that include methods not listed above will 
require a clearance prior to their initiation.  

40. Cultural resource clearance for projects will, at a minimum, involve one of the following 
types of inventories:  

• Class I: A review of existing historic documentation, and field station records. This type 
of inventory is generally used when the proposed project is located in an area of 
complete disturbance, or where the area has been previously inventoried using methods 
consistent with existing standards.  
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• Class II: A review of existing historic documentation, and field station records and some 
fieldwork. This type of inventory is generally used when only a portion of the project area 
has been disturbed, or portions of the project area have been previously inventoried 
using methods consistent with existing standards. It may also include a determination of 
significance for cultural properties located within the project area, and a determination of 
effect.  

• Class III: A complete inventory that includes a review of existing historic documentation 
and field station records, and a complete inventory of the project area. It will also include 
an evaluation of significance for cultural properties located within the project area and a 
determination of effect. This type of inventory is used in areas where there have been 
no previous inventories, in areas where there has been a change in ground visibility, or 
the area was inventoried using methods not acceptable by existing standards.  

41. The operator is responsible for informing all persons associated with the project that 
knowingly disturbing cultural properties (historic or archaeological) or collecting artifacts is 
illegal.  

42. During winter geophysical operations, requirements for cultural resource inventories may 
be waived by the AO if the unsurveyed lines are located on bare and frozen ground or are 
completely covered (100%) by snow and the snow is sufficiently deep (approximately 4-6") 
to prevent ground disturbing ruts. Should conditions change while operations are in 
progress, the Operator must contact the AO to determine if an archaeological monitor or a 
Class III survey is required prior to continuance of geophysical activities.  

43. For any geophysical operations occurring within ¼ mile of listed National Register Districts 
or National Register-eligible properties and districts, a Section 106 consultation for a 
Determination of Effect must be completed and mitigation measures developed and 
implemented prior to authorization.  

D.2.2 APPLICATION FOR PERMIT TO DRILL (APD) AND SUNDRY NOTICES  
The regulations governing drilling operations on public lands are stated in 43 CFR 3260. With 
submittal of an APD or Sundry Notice by the operator or lessee, the following conditions of 
approval will be required for the operation, as applicable.  

Pre-Construction  
1. Existing roads should be used to the extent possible. Additional roads, if needed, shall be 

kept to an absolute minimum and the location of routes must be approved by the AO prior 
to construction.  

2. All access roads will be constructed and maintained to BLM road standards (BLM Manual 
Section 9113).  

3. Off-road travel will be restricted to terrain with less than 30 percent slopes, 20 percent if 
highly erodable, unless approved by the AO.  

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

5. Any changes in well location, facility location, access, or site expansion must be approved 
by the AO in advance.  

6. Prior to approval of an APD or other lease operations, a Section 106 consultation must be 
completed by the AO as provided for under the Nevada BLM Programmatic Agreement for 
Cultural Resources.  
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7. Any activity planned within a ¼-mile on either side the Pony Express National Historic Trail 
must undergo a visual assessment. Appropriate mitigation of visual impacts will be 
implemented as necessary to keep the management corridor in as natural a condition as 
possible.  

Well Pad and Facility Construction  
1. A site diagram depicting the location of production facilities, recontoured slopes and 

stabilization measures shall be approved by the AO prior to installation of production 
facilities.  

2. The design of all facilities, including well pads, roads, pumps, and pipelines, shall be 
approved by the AO prior to construction to avoid unnecessary conflicts with visual 
resources management objectives.  

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

4. Access road construction for exploratory wells should be planned such that a permanent 
road can later be constructed in the event of field development.  

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

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

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

8. Low water crossings should be used whenever possible. Installation of culverts, if 
necessary, will be designed to maintain the original stream gradient and will be of adequate 
size to accommodate a 24-hour 100-year event. Fill material will be properly compacted in 
layers not exceeding 6 inches in thickness to insure stability and to prevent washing out or 
dislocation of the culvert. The road surface should not be less than 12 inches above the 
culvert to prevent crushing from weight loads.  

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

10. Water turnouts needed to provide additional drainage will be constructed not to exceed two 
percent slope to minimize soil erosion.  

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

12. Trash will be retained in portable trash cages and hauled to an authorized disposal site for 
disposal. Burning will not be allowed on the well site.  
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13. No drilling or storage facilities will be allowed within 650 feet of any pond, reservoir, canal, 
spring, or stream. Other protective areas near water may be required to protect riparian 
habitat and special status species.  

14. As wells are drilled, the AO will require that the drilling company monitor the temperature 
and outflow of water from local hot springs. If the BLM determines the drilling or production 
operations have had a significant impact on spring level, outflow, or chemistry, the AO will 
require the operator take corrective action, which may include amending or shutting down 
operations  

15. Spring and water developments on public lands may be used only with the prior written 
approval of the AO or the water rights holder.  

16. To maintain aesthetics values, all semi-permanent and permanent facilities will be painted 
to blend with the natural surroundings. Standard environmental colors will be used for color 
selection. Fences shall be made of non-reflective materials.  

17. Fences shall not be cut without prior approval of the AO. Before cutting any fences, the 
operator shall firmly brace the fence on both sides of the cut; a temporary gate will be 
installed for use during the course of operations unless the fence is immediately repaired. 
Upon completion of operations, fences shall be restored to at least their original condition.  

18. As directed by the AO, cattle guards will be installed whenever access roads are through 
pasture gates or fences. These cattle guards shall be maintained. This includes cleaning 
out under cattle guard bases when needed.  

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

20. Mud, separation pits, and other containments used during the exploration or operation of 
the lease for the storage of any hazardous materials shall be adequately fenced, posted, 
and/or covered.  

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

22. All drilling and production operations will be in compliance with Washoe County or State of 
Nevada air quality standards.  

23. If historic or archaeological materials are uncovered during construction, the operator is to 
immediately stop work that might further disturb such materials, and contact the AO. Within 
five working days the AO will inform the operator as to whether:  

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

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

c. a timeframe for the AO to complete an expedited review under 36 CFR 800.11 or other 
applicable Programmatic Agreement, to confirm, through the State Historic Preservation 
Officer, that the findings of the AO are correct and that mitigation is appropriate  

24. If the operator wishes, at any time, relocate activities to avoid the expense of mitigation 
and/or the delays associated with the process described in item 23 above for inadvertent 
discovery of cultural resources, the AO will assume responsibility for whatever recordation 
and stabilization of the exposed materials may be required. Otherwise, the operator will be 
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responsible for mitigation costs. The AO will provide technical and procedural guidelines for 
the conduct of mitigation. Upon verification from the AO that the required mitigation has 
been completed, the operator will then be allowed to resume construction.  

25. No surface use will be permitted within 0.6 miles of occupied raptor aeries (nests) during 
the nesting and fledging period.  

26. Field development construction activities within 2 miles of a sage grouse lek will require 
motorized equipment to have noise abatement devices to preclude excessive noise during 
the sage grouse strutting period.  

27. The cutting of rare, unique or unusual trees will not be permitted.  

28. Consultation with the U.S. Fish and Wildlife Service is required per section 7 of the 
Endangered Species Act prior to approval of an APD or other lease operations if any 
proposed listed or listed threatened or endangered species or its critical habitat is likely to 
be affected by project activities. If there is deemed to be any adverse impact, the proposal 
will be modified or the request denied.  

29. Fences shall be flagged with bright colored flagging at least every rod for visibility to wild 
horses. All fences should be constructed using green steel posts with white or silver tops to 
increase visibility. Fences should also avoid obvious horse migration routes (deep trails, 
stud piles) if at all possible.  

30. No access roads, drill pads, mud pits or storage facilities will be allowed within 500 feet of 
cave entrances, drainage areas and subsurface passages. No waste material or chemicals 
will be placed, or disposed of, in sinkholes or gates during specified time frames by cave 
entrances. If during construction activities any sinkholes or cave openings are discovered, 
construction activities will cease and the AO will be notified.  

31. The discharge of dredged or fill material into surface waters such as navigable and 
interstate waters and their tributaries, wetlands adjacent to those waters and all 
impoundments of those waters may require an individual permit or notification under 
Section 404 of the Clean Water Act (CWA) issued by the District Engineer (DE) of the 
Corps of Engineers (COE). Criteria applied under Section 404 are established in regulation 
and will be used to determine the type of permit or notification required.  

Field Operation  
1. Operations shall be done in a manner that prevents damage, interference, or disruption of 

water flows, and improvements associated with all springs, wells, or impoundments. It is 
the operator’s responsibility to enact the precautions necessary to prevent damage, 
interference, or disruptions. Monitoring wells may be required at all sites where exploration 
or development will occur to assess long-term impacts to quantity and quality.  

2. Companies controlling roads that provide access into crucial wildlife areas may be required 
to close the road with a lockable gate to prevent general use of the road during critical 
periods of the year when resource problems are experienced (during hunting seasons, 
winter, etc.). This restrictive measure will be applied where needed to protect wildlife 
resources or to minimize environmental degradation.  

3. The use of closed road segments will be restricted to legitimate, authorized agents of the 
lessee and/or their subcontractor(s), the land managing agency, and other agencies with a 
legitimate need (NDOW, other law enforcement agencies, etc.).  

4. Unauthorized use or failure to lock gates during specified time frames by the lessee or its 
subcontractors will be considered a violation of the terms of the APD or associated grants.  
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5. The operator shall regularly maintain all roads used for access to the lease operation. A 
maintenance plan may be required. A regular maintenance program may include, but not 
be limited to, upgrading of existing roads, blading, ditching, culvert and drainage 
installation, and graveling or capping of roadbed.  

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

7. All power poles and potential raptor perches within a 2-mile radius of a potentially active 
sage grouse lek will include anti-perching devices, placed underground, or otherwise 
designed to eliminate use by raptors.  

8. Noxious weeds that may be introduced due to soil disturbance and reclamation will be 
treated by methods to be approved by the AO. These methods may include biological, 
mechanical, or chemical. Should chemical methods be approved, the lessee must submit a 
Pesticide Use Proposal to the AO 60 days prior to the planned application date.  

Reclamation and Abandonment  
1. A water well may be accepted by the Carson City Field Office upon completion of 

operations. Please submit the following information to the Office:  

• Water Analysis  
• Type of inside diameter of casing used in well  
• Total depth of well  
• Depth of concrete seal  
• Depth of static water level  
• Water bearing formation or description of aquifer  

2. The operator or contractor will contact the AO 48 hours prior to reclamation work.  

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

4. Disturbed areas will be recontoured to blend as nearly as possible with the natural 
topography prior to revegetation. This includes removing all berms and refilling all cuts. 
Compacted portions of the pad will be ripped to a depth of 12 inches unless in solid rock.  

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

6. All portions of the access roads not needed for other uses as determined by the AO will be 
reclaimed.  

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

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

9. The area is considered to be satisfactorily reclaimed when all disturbed areas have been 
recontoured to blend with the natural topography, erosion stabilized and an acceptable 
vegetative cover has been established. The Nevada Guidelines for Successful 
Revegetation for the Nevada Division of Environmental Protection, the Bureau of Land 
Management and the US Forest Service will be used to determine if revegetation is 
successful.  
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10. Rehabilitation shall be planned on the sites of both producing and abandoned wells. The 
entire site or portion thereof, not required for the continued operation of the well, should be 
restored as nearly as practical to its original condition. Final grading of back-filled and cut 
slopes will be done to prevent erosion and encourage establishment of vegetation.  

11. Petroleum products such as gasoline, diesel fuel, helicopter fuel, crankcase oil, lubricants, 
and cleaning solvents used to fuel, lubricate, and clean vehicles and equipment will be 
containerized in approved containers.  

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

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

14. All construction, operation, and maintenance activities shall comply with all applicable 
Federal, State, and local laws and regulations regarding the use of hazardous substances 
and the protection of air and water quality.  

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

16. Watering facilities (e.g. – tanks, developed springs, water lines, wells, etc.) will be repaired 
or replaced if they are damaged or destroyed by construction activities to its predisturbed 
condition as required by the AO.  

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

18. Seed and mulch used to reclaim disturbed areas must be weed free. Mulching of the 
seedbed following seeding may be required under certain conditions (i.e. – expected 
severe erosion), as determined by the AO.  

19. Seed will be broadcast between October 1 and March 15 using a site-specific seed mixture 
and depth of planting as determined by the AO. Seed may be applied with a rangeland drill 
at half the rate of broadcast seeding. All seeding application rates will be in pounds of pure 
live seed per acre. Seed should be adapted varieties.  
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