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ENVIRONMENTAL ASSESSMENT 
REESE RIVER VALLEY 

GEOTHERMAL EXPLORATION PROJECT 
 

1 INTRODUCTION 

1.1 Location and Summary of Proposed Actions 

Cayley Geothermal, Inc. (Cayley) is proposing to conduct the Reese River Valley Geothermal 
Exploration Project (Project), a geothermal resources exploration program of temperature 
gradient hole (TGH) and slim well drilling and testing on public lands leased for geothermal 
resource development in Lander County, Nevada (Figure 1). The area to be explored (Project 
area) consists of portions of federal geothermal leases NVN-78687, NVN-77247, NVN-78688, 
and NVN-76676. The Project area (see Figure 2) covers the entirety of Sections 32 and 33, and 
the W½ of Section 34, and SW¼ of the SE¼ of Section 34, Township 24 North, Range 43 East 
(T24N, R43E), Mount Diablo Baseline and Meridian (MDB&M); and the W½ of the W½ of 
Section 3, the entirety of Sections 4 and 5, the E½ of Section 6, and the N½ of the N½ of 
Sections 8 and 9, T23N, R43E MDB&M. 

The Project (Proposed Action) includes (see Figure 3): 

• Drilling up to eight temperature gradient holes (including the improvement, 
reconstruction or construction of access roads, as necessary), each to a depth of either 
300 or 1,000 feet and measuring the temperature profile in each TGH; and 

• Constructing drill pads on up to three of seven sites (including the improvement, 
reconstruction or construction of access roads, as necessary), drilling and completing a 
small-diameter (slim) well to a depth of about 4,000 to 5,000 feet from each of the three 
constructed drill pads, and flow-testing each completed slim well to obtain samples of 
the geothermal fluid and production information from the geothermal reservoir. 

The total estimated area of new surface disturbance required for construction of the drilling pads 
and access roads would be a maximum of approximately 9.68 acres (see Figure 3). 

1.2 Purpose and Need 

Cayley’s purpose for the Project is to conduct a geothermal resource exploration program. The 
need for the Project is to determine subsurface temperatures, confirm the existence of 
geothermal resources, and confirm the existence of a commercial geothermal reservoir at the 
proposed drill sites within the federal geothermal leases within the Project area.  

Under the terms of the Geothermal Steam Act and its implementing regulations, BLM must 
respond to the plans and programs submitted by the lessee or the lessee’s designated operator 
and either approve, require modification, or deny these applications. BLM’s purpose in 
preparing this Environmental Assessment (EA) is to comply with the requirements of the 
National Environmental Policy Act (NEPA) to evaluate the potential environmental 
consequences of the actions proposed. Consistent with requirements of NEPA, this EA will 
serve as a decision-making tool to assist BLM in its determination to approve or reject the 
proposed actions.  
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1.3 Plan Conformance 

The public land within the Project area is administered by the BLM through the Battle Mountain 
Field Office (BMFO). The Project area is subject to the BLM BMFO Shoshone-Eureka Resource 
Management Plan (RMP), which was adopted in 1984. The Proposed Action is in conformance 
with the Shoshone-Eureka Resource Management Plan (RMP).  

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

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

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

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

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

1.4 Relationship to Laws, Regulations, Policies, Plans or Other Environmental Analyses 

1.4.1 Geothermal Steam Act and Implementing Regulations  

The Project is proposed to be conducted on lands which are leased by the United States of 
America to Cayley. These leases convey to the lessee the “exclusive right and privilege to drill 
for, extract, produce, remove, utilize, sell, and dispose of geothermal steam and associated 
geothermal resources.” To maintain this right, the lessee must “diligently explore the leased 
lands for geothermal resources until there is production in commercial quantities” applicable to 
each of these leases. The lessee must pay annual rentals to the federal government, and must 
expend increasing amounts to have these funds qualify as diligent exploration expenditures, 
until the production of geothermal resources in commercial quantities is achieved.  

The Geothermal Steam Act of 1970 (Act) (30 USC 1001-1025) gives the Secretary of the 
Interior the responsibility and authority to manage geothermal operations on lands leased for 
geothermal resource development by the United States of America, and the Secretary has 
delegated this authority to the BLM. Pursuant to the regulations adopted to implement 
applicable portions of the Act (43 CFR 3251.12 and 43 CFR 3261.20), the BLM will review the 
drilling and completion programs submitted by a federal geothermal lessee and will approve the 
programs if they comply with the Act, the regulations adopted pursuant to the Act (43 CFR 3200 
et seq.), other directives issued by the BLM (Geothermal Resource Operational (GRO) Orders, 
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Notices to Lessees, etc.), any special stipulations applicable to the federal geothermal leases, 
and any other applicable laws and regulations. All operations conducted on the geothermal 
lease by the geothermal lessee are subject to the approval of the BLM under the Geothermal 
Steam Act. The BLM must also comply with the requirements of the National Environmental 
Policy Act (NEPA) prior to approving the exploration permit, operations plan and the 
Applications for Permits to Drill.  

1.4.2 2005 Energy Policy 

The 2005 Energy Policy Act was signed by President George Bush on August 8, 2005. This act 
contains several provisions aimed at making geothermal energy more competitive with fossil 
fuels in generating electricity. In May 2001, the President adopted a National Energy Policy to 
respond to the nation’s increasing energy needs. This policy recognizes the importance the 
federal government's affect on the supply and use of energy. In response to the policy, the BLM 
developed an implementation strategy titled: BLM Implementation of the National Energy Policy. 

1.4.3 Geothermal Resources Leasing Programmatic Environmental Assessment 

In 2002 the BLM Battle Mountain Field Office completed the “Geothermal Leasing and 
Exploration Programmatic Environmental Assessment, Shoshone-Eureka Planning Area” (BLM 
BMFO 2002). Special stipulations developed in this Programmatic Environmental Assessment 
were applied to geothermal resource leases subsequently issued by the BLM, including federal 
geothermal leases. A copy of these special stipulations is attached to this EA as APPENDIX A. 
Cayley is required to comply with these special lease stipulations. 

1.5 Identified Issues 

This EA was prepared in accordance with BLM geothermal regulations (43 CFR 3200 et. seq.), 
the Council of Environmental Quality (CEQ) regulations for implementing NEPA (40 CFR 1500 
et. seq.); and BLM guidelines for implementing NEPA (BLM 1988). This EA was prepared with 
the assistance of Environmental Management Associates, Inc. (EMA), using information 
gathered from the BLM, other federal agencies, state agencies, local agencies, Cayley, and 
publicly available literature. The scope of this EA is based upon specific issues and concerns 
identified by BLM and through public scoping. These issues and concerns include:  

• Introduction of invasive, nonnative species; 

• Special status species;  

• Native American religious concerns; 

• Cultural Resources; and 

• Visual Impacts 
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2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

2.1 Proposed Action 

2.1.1 Overview and Location of Proposed Project 

Cayley has proposed to drill and monitor up to eight temperature gradient holes to a depth of 
either 300 or 1,000 feet; construct drill pads on up to three of seven sites; and drill and complete 
a small-diameter (slim) well to a depth of about 4,000 to 5000 feet from each of the three 
constructed drill pads. Access roads to the temperature gradient holes and three drill pads 
would be improved, reconstructed and/or constructed, as necessary. The Project is proposed on 
portions of federal geothermal leases NVN-78687, NVN-77247, NVN-78688, and NVN-76676 in 
Lander County, Nevada (see Figure 2 and Figure 3). 

The Project area (see Figure 3) consists of: 

• the entirety of Sections 32 and 33 and the W½ and SW¼SE¼ of Section 34, 
Township 24 North, Range 43 East (T24N, R43E), Mount Diablo Baseline and Meridian 
(MDB&M); and  

• the W½W½ of Section 3, the entirety of Sections 4 and 5, the E½ of Section 6, and the 
N½N½ of Sections 8 and 9, T23N, R43E MDB&M. 

The entire 3,775-acre Project area is located on public land managed by the BLM which has 
been leased to Cayley for the exploration, development and utilization of the underlying 
geothermal resources. 

The TGH or slim well name and location (by township and range, section number and 
approximate UTM coordinates) for each of the proposed TGHs and slim wells are provided in 
Table 1 and Table 2, respectively. 

Table 1: Proposed Temperature Gradient Hole Sites 

Approximate UTM 
Coordinates (NAD27) TGH Name Township/ 

Range 
Section 
Number 

Easting (m) Northing (m) 
TG2 T23N, R43E 5 485744 4415585 
TG3 T23N, R43E 5 486445 4415941 
TG4 T24N, R43E 32 486233 4416689 
TG5 T24N, R43E 32 487019 4417701 
TG6 T24N, R43E 33 488065 4417991 
TG7 T24N, R43E 34 489335 4417668 
TG8 T24N, R43E 34 489538 4416625 
TG9 T23N, R43E 3 488857 4415945 
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Table 2: Proposed Slim Well Sites 

Approximate UTM 
Coordinates (NAD27) Slim Well Name Township/ 

Range 
Section 
Number 

Easting (m) Northing (m) 
13-4 T23N, R43E 4 487089 4415810 
25-4 T23N, R43E 4 487289 4415409 
37-34 T23N, R43E 34 489211 4416730 
38-33 T24N, R43E 33 487806 4416597 
52-4 T23N, R43E 4 488022 4415762 
56-4 T24N, R43E 4 487870 4415204 
88-5 T23N, R43E 5 486850 4414742 

Each site is designed to explore a specific geophysical or geologic target. These targets were 
identified during previously completed geophysical exploration and surface geologic mapping. 
The location of each site was then adjusted to reduce or avoid known environmental issues or 
constraints.  

2.1.2 Schedule of Exploration Activities 

Cayley proposes to initiate activities as soon as the required Project permits and approvals are 
obtained, most likely by the fall of 2006. This Project would be implemented over the next one to 
four years.  

2.1.3 Site Access and Road Construction, Reconstruction or Improvements 

Principal access to the Project area is from State Highway 305, a paved highway (see Figure 2).  

All access roads to the TGH and slim well drill pads would be improved, maintained, 
reconstructed, and/or constructed as needed to safely accommodate the traffic required for the 
specific exploration activity. Access for TGH drilling requires only “primitive” roads or two-track 
access sufficient for bringing in the truck-mounted drill rig and support trucks. Because both 
larger, 18-wheeled trucks and greater truck traffic volume are associated with the drilling and 
testing of the slim wells, roads used to access the slim well sites would require the creation 
and/or maintenance of an all-weather surface with a minimum road bed width of 12 feet, a 
maximum grade of six percent and a turning radius of no less than 50 feet, consistent with the 
best management practices for road construction applicable to temporary roads (see 
APPENDIX C). The total maximum surface disturbance associated with access to the TGH sites 
assumes 12 feet of disturbance, and 16 feet of disturbance for access roads to the slim well drill 
pads. 

Sites TG5, TG7, TG9, 13-4 and 88-5 are located off of existing dirt roads or tracks needing only 
minor improvement and/or maintenance (see Figure 3). The improvements to the access roads 
to these sites would create no additional surface disturbance. 

Access to sites 38-33, 56-4, 25-4 and partial access to sites TG6, TG8 and 37-4 would will 
require reconstruction (i.e. grading, widening, and blading) of the existing roads or tracks to 
provide for truck and vehicle access (see Figure 3). Additional surface disturbance associated 
with reconstruction of the access roads to these sites is estimated as follows: 

• About 1,220 feet of road would be reconstructed to sites 38-33 and 56-4; 
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o An additional 4,950 feet would be reconstructed to reach drill site 56-4. 
• About 870 feet of road would be reconstructed to site 25-4; 
• About 1,760 feet of road would be reconstructed to site TG6; and 
• About 2,450 feet of road would be reconstructed for joint access to sites 37-34 and 

TG8. 
New access roads would be constructed to provide access to the following drill sites (see 
Figure 3): 

• About 4,000 feet of new road would be constructed to TG2; 
• About 2,360 feet of new road would be constructed to TG3; 
• About 1,000 feet of new road would be constructed to TG4; 
• About 2,125 feet of new road would be constructed to TG6; and 
• About 670 feet of new road would be constructed for joint access to sites 37-34 and 

TG8; 
o An additional 1,135-foot road would be constructed to reach drill site TG8. 

The total maximum surface disturbance associated with access road reconstruction and 
construction is 7.15 acres. 

Constructed and reconstructed access roads crossing existing drainages may require 
installation of culverts. Culvert installation would follow BLM design criteria and specifications 
applicable for this temporary road (see APPENDIX C). 

2.1.4 Site Preparation Activities 

Each TGH would disturb an area of about 50 feet by 50 feet, for a total disturbed surface area of 
about 2,500 square feet. Each slim well pad would be about 150 feet by 200 feet, for a total 
surface area of about 30,000 square feet each. Typical site layouts for the TGH and slim well 
sites are provided as Figure 4 and Figure 5, respectively. Actual dimensions of each drill area or 
pad would be modified to best match the specific physical and environmental characteristics of 
the site and to minimize grading (cut and fill). The total estimated area of new surface 
disturbance required for the TGHs and construction of the slim well drill pads would be about 
2.53 acres.  

The TGHs would each be drilled from a naturally level area without the need to construct a drill 
pad. Each slim well drill site would be prepared to create a level pad for the drill rig and a 
graded surface for the support equipment. Storm water runoff from undisturbed areas around 
the constructed slim well drill pads would be directed into ditches surrounding the drill pad and 
back onto undisturbed ground consistent with best management practices for storm water.  

Reserve pits would be constructed on each slim well drill pad for the containment and temporary 
storage of drill cuttings, waste drilling mud and storm water runoff from the constructed pad. The 
reserve pit would measure approximately 100 feet by 60 feet by up to 8 feet deep. All 
machinery, drilling platforms, and oil and fuel storage areas on the drill pads would drain to the 
reserve pit in order to prevent the offsite release of spills or storm water runoff from these 
source areas. 

Slim well drill pad preparation activities would include clearing, earthwork, drainage and other 
improvements necessary for efficient and safe operation and for fire prevention. Only those drill 
pads scheduled to be drilled would be cleared. Clearing would include removal of organic 
material, stumps, brush and slash. Topsoil would be salvaged during the construction of all pads 
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and access roads, as feasible, and stockpiled for use during subsequent reclamation of the 
disturbed areas.  

2.1.5 Water for Grading and Drilling 

Water required for slim well drilling would be approximately 75,000 gallons per day (gpd) during 
normal slim well drilling. Water requirements for TGH, site and road grading, construction, and 
dust control would average substantially less. Water requirements could range up to as much as 
300,000-500,000 gallons per day when drilling without returns over an approximately 1-2 day 
period for each slim well (if drilled into the production zone). One or more portable water tank(s) 
holding a total of at least 20,000 gallons would be maintained on the well sites during drilling 
operations. 

Water necessary for all of these activities would be obtained from an established private ranch 
source and trucked to each construction or drill site.  

2.1.6 Temperature Gradient Hole Drilling and Monitoring 

Each TGH would be drilled with a truck-mounted rotary drilling rig. The drilling rig would be 
equipped with diesel engines, fuel and drilling mud storage tanks, mud pumps, and other typical 
auxiliary equipment. During drilling the top of the drill rig derrick would be from 30 to 70 feet 
above the ground surface, depending on the rig used. An average of two to three small 
trucks/service vehicles/worker’s vehicles would be driven to the active TGH site each day 
throughout the typical four-day (for the 300-foot TGHs) and ten-day (for the 1,000-foot TGH) 
drilling process. Difficulties encountered during the drilling process, including the need to re-drill 
the hole, could increase by up to 50 percent the time required to successfully complete each 
TGH. Drilling would be conducted 12-hours per day, 6 to 7-days per week by a crew of up to 
three workers. Other support personnel (geologists, suppliers, etc.) could bring the onsite total 
number of workers to at times five or more persons. Neither the drilling crews nor any other 
workers would be living on location. 

Three of the proposed TGHs (TG7-TG9) would be drilled and completed to a nominal depth of 
approximately 1,000 feet (see Figure 7). The remaining TGHs (TG2-TG6) would be drilled and 
completed to a nominal depth of approximately 300 feet (see Figure 6). Each TGH would be 
drilled with air or a non-toxic, temperature-stable drilling mud composed of a bentonite 
clay-water or clay-polymer-water mix 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 mud. Each TGH would be completed by running sealed 
tubing (steel pipe or PVC pipe) from the surface to the bottom. Temperature measurements 
would be made after completion inside the water-filled sealed tubing. 

For the deeper (1,000-foot) holes, “blowout” prevention equipment (BOPE) would be installed 
after setting the surface casing. The BOPE, which is typically inspected and approved by the 
BLM and/or the Division of Minerals of the Nevada Commission on Mineral Resources (NDOM), 
as applicable, would be installed, tested and ready for use while drilling the rest of the hole to 
ensure that any geothermal fluids encountered do not flow uncontrolled to the surface. 
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After drilling operations are completed, the non-toxic waste drilling liquids and solids would be 
removed from the site. When the TGH is no longer required for monitoring, it would be 
abandoned in accordance with the submitted abandonment plan. This would consist of filling the 
hole with heavy, clean abandonment mud and cement until the top of the cement is at ground 
level, then cutting off the casing below ground level.  

2.1.7 Slim Well Drilling, Testing and Monitoring 

Each slim well would be drilled using conventional rotary drilling rig or, as a less likely 
alternative, a coring rig. About twice the number of vehicles and workers involved with the TGH 
drilling would be expected throughout the typical 30-day slim well drilling process (with up to 
about 10 people on site on a typical work day). If lost circulation zones are encountered during 
slim well drilling (i.e. drilling without returns), approximately 80-160 additional truck trips would 
be necessary to transport the needed water during this 1-2 day period per slim well. Difficulties 
encountered during the drilling process, including the possible need to re-drill, 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, using the same type of non-toxic, temperature-stable drilling 
mud used to drill the TGH.  

Following the cementing of the surface casing, “blowout” prevention equipment (BOPE) would 
be installed. The BOPE, which is typically inspected and approved by the BLM and/or the 
Division of Minerals of the Nevada Commission on Mineral Resources (NDOM), as applicable, 
would be installed, tested and ready for use while drilling the slim well to ensure that any 
geothermal fluids encountered do not flow uncontrolled to the surface.  

Each slim well would be drilled or cored and completed to a nominal depth of approximately 
4,000 to 5,000 feet, or the depth selected by the project geologist, consistent with the drilling 
program submitted with the Geothermal Drilling Permit (see Figure 8 and Figure 9). Once drilled 
or cored to the final depth, the drilling mud in the well would be circulated out of the well bore 
into the reserve pit using water. The well would be tested, either during or after completion, by 
injection testing and, if feasible, by production testing. Production testing may be conducted 
either by self-flow or by pumping. In either type of production test, the well would be produced 
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). Flow would 
be metered and fluid samples for chemical analysis collected during any production test that is 
conducted.  

2.1.8 Adopted Environmental Protection Measures 
Cayley would comply with all special lease stipulations attached to leases NVN-78687, 
NVN-77247, NVN-78688, and NVN-76676 which are applicable to Project operations on these 
leases (APPENDIX A). In addition, Cayley would implement the following additional 
environmental protection measures: 

• Water would be applied to the ground during the construction and utilization of the drill 
pads and access roads as necessary to control dust. 

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



Environmental Assessment 
Reese River Valley Geothermal Exploration Project 
 
 

- 12 - 

• Prior to commencement of surface disturbing activities, all areas proposed for 
disturbance would be surveyed by an archeologist acceptable to the BLM; a cultural 
resources report would be prepared, submitted, and approved by the BLM; and any 
areas containing cultural resources of significance would be avoided, or the potential for 
impacts mitigated in a manner acceptable to the BLM. 

• If previously unrecorded cultural resources are encountered during grading or other 
surface-disturbing activities, all grading or other surface-disturbing activities at the 
location of the discovery would cease, and the BLM notified. Grading or other surface 
disturbing activities would not recommence at the location of the discovery until the 
identified cultural resource(s) have been assessed, any necessary mitigation actions 
taken, and approved by the BLM. 

2.2 Alternatives to the Proposed Action 

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

Alternatives to the Proposed Action must be considered and assessed whenever there are 
unresolved conflicts involving alternative uses of available resources [BLM NEPA Handbook 
H-1790-1, page IV-3 (BLM 1988)]. No unresolved conflicts regarding the proposed action have 
been identified to drive the creation of any alternatives which would still meet Cayley’s purpose 
for the Project: to determine subsurface temperatures, confirm the existence of geothermal 
resources, and confirm the existence of a commercial geothermal reservoir at the proposed 
sites within the federal geothermal leases comprising the Project area. Therefore, no 
alternatives (other than the required “No Action Alternative”) will be analyzed in this 
Environmental Assessment.  

2.3 No Action Alternative 

Under the No Action Alternative, no geothermal exploration activity would take place. 



 50'

  5
0

'

Figure 4: Typical Temperature Gradient Hole Site Layout



ACCESS ROAD

200’

15
0’

  1.   COMPRESSORS    12.  WATER TANK
  2.   PIPE RACKS     13.  CIRCULATION PUMP
  3.   WELL POINT    14.  DESANDER
  4.   DOG HOUSE    15.  MUD TANK
  5.   DRAWWORKS    16.  COOLING TOWER
  6.   ENGINES     17.  STAND-BY PUMP
  7.   MUD PUMP    18.  CHANGE HOUSE
  8.   B.O.P.E.     19.  STORAGE
  9.   LIGHT PLANT    20.  TRAILER
10.  SHAKER BOX    21.  FUEL TANK
11.  MUD TANK     22.  TRASH BIN    

100’

60
’

RESERVE PIT

1

1

20

1115

1

18

19

14 10 10

17

7

6

5

4

9 8

2

2

O

3

21 22

16 1213

Figure 5:   Typical Geothermal Slim Well Site Layout



Hole Casing

10 ft
 5" Conductor Pipe (or 7")

Cement

 

PVC Pipe

Mud

300 ft 4 3/4" (or 6 1/8")

Figure 6: Typical 300-Foot Temperature Gradient Hole Profile

Cayley Geothermal 300-Foot TGH Profile 



Hole Casing

10 ft
 Conductor Pipe (10")

Cement
 

100 ft 8 1/2" Surface Casing (7")

Steel Pipe

Mud

1,000 ft 6 1/8"

Figure 7: Typical 1,000-Foot Temperature Gradient Hole Profile

Cayley Geothermal 1,000-Foot TGH Profile 



13-3/8-inch conductor pipe, cemented
inside 17-1/2-inch hole @ 30-40 feet

9-5/8-inch surface casing cemented
inside 12-1/4-inch hole @ 300-400 feet

7-inch casing cemented
inside 8-3/4-inch hole @ 1,000-2,000 feet

5-inch (or 4-1/2-inch) slotted
and blank liner (optional), hung from
 7-inch casing

6-1/4-inch (or 6-1/8-inch)
 open hole to 3,000-5,000 feet

Rotary Slim Hole - Preliminary Design
Reese River Geothermal Project

Concrete Cellar

6-inch  (nominal)
2M master valve

13-
3/8"

 7-inch x 6-inch SOW 
casing head

GeothermEx, Inc.  2006

Figure 6: Rotary Slim Hole Completion ProfileFigure 8: Typical Geothermal Slim Well Profile, Design 1



4-inch Drilling Valve

5-inch SOW Casing Head
with kill and fill line

3FT x 3FT x 2FT Cellar

8-inch Conductor Pipe
cemented at 30 FT

6-inch hole (rotary drilled)
PQ rods cemented to surface
from 300 FT.

3.782-inches Hole (HQ) 
HQ rods (3.5-inches)
cemented as far as
possible from 1,000-1,500 FT.

2.98-inches Hole (NQ)
drilled to 3,000 - 4,000 FT

2.36-inches (contingent) hole
(Drilled with BQ bit to 5,000 FT)

1.66-inches (OD), J-55,2.75 lb/ft 
tubing, slotted at permeable
zones

Reese River Geothermal Project
Exploratory Corehole - Preliminary Design

GeothermEx, Inc.  2006

Figure 7: Exploratory Slim Well Completion ProfileFigure 9: Typical Geothermal Slim Well Profile, Design 2



Environmental Assessment 
Reese River Valley Geothermal Exploration Project 
 
 

- 19 - 

3 DESCRIPTION OF THE AFFECTED ENVIRONMENT  

3.1 Critical Elements 

Critical elements of the human environment are subject to requirements specified in statute, 
regulation, or executive order and must be addressed in any document prepared pursuant to 
NEPA. The BLM NEPA Handbook (H-1790-1), as updated (BLM 1988), stipulates that if the 
resource or value is not present or is not affected by the Proposed Action or Project 
Alternatives, this may be documented in the EA as a negative declaration. The Proposed Action 
has been analyzed to assess direct, indirect, and cumulative impacts to the critical elements of 
the human environment and the other important resources listed below in Table 3.  

Those elements or resources marked as “not present” in Table 3 are not present within or 
adjacent to the Project area. Those elements or resources marked as “present not affected” 
may be present within or adjacent to the Project area but would not be impacted by the 
Proposed Action. Those elements or resources marked as “present affected” may be found 
within or adjacent to the Project area and may be impacted by the Proposed Action. Elements 
or resources discussed further in this EA are identified in the column marked as “reference 
section,” with the appropriate section listed for the affected environment and environmental 
consequences analysis. Elements or resources which contain information in the “comment” 
column reflect any negative findings and are not discussed further in this EA. 

3.2 Air Quality 

Air quality in the Project area has been designated as “attainment/unclassified” (which means it 
either meets, or is assumed to meet, the applicable federal ambient air quality standards) for all 
standard (“criteria”) air pollutants (U.S. Environmental Protection Agency 2006). The Nevada 
Department of Conservation and Natural Resources (NDCNR), Division of Environmental 
Protection (NDEP), Bureau of Air Pollution Control (BAPC) has been delegated responsibility by 
both the federal Environmental Protection Agency (USEPA) to regulate air pollution 
concentrations and the emissions of air pollutants in the Project area. The Project area is not 
located in or adjacent to any mandatory Class I (most restrictive) Federal air quality areas, U.S. 
Fish and Wildlife Service Class I air quality units, or American Indian Class I air quality lands 
(Ratliff 2006b).  

 



Environmental Assessment 
Reese River Valley Geothermal Exploration Project 
 
   

 - 20 - 

 

Table 3: Critical Elements and Other Resources Affected by the Proposed Action 

Critical Elements Not 
Present

Present 
Not 

Affected 
Present 
Affected

Reference 
Section Comments 

Air Quality   X 3.2; 4.1.1  
Areas of Critical Environmental 
Concern (ACECs) 

X   N/A The proposed Project is not located in or near any 
ACECs (Ordaz 2006). 

Cultural Resources X   3.3; 4.1.2  
Environmental Justice X   N/A There are no environmental justice issues 

associated with the Project Area (Ordaz 2006).  
Floodplains X   N/A There are no FEMA-designated 100-year 

floodplains in the Project area (FEMA 2006). 
Invasive, Nonnative Species   X 3.3; 4.1.3  
Migratory Birds   X 3.5; 4.1.4  
Native American Consultation  X  3.6; 4.1.5  
Prime or Unique Farmlands X   N/A The proposed Project is not located in or near any 

prime or unique farmlands (Mallory 2006a). 
Special Status Species   X 3.7; 4.1.6  
Wastes, Hazardous or Solid   X 3.8; 4.1.7  
Water Quality 
 (Surface and Ground) 

  X 3.9; 4.1.8  

Wetlands and Riparian Zones X   N/A The proposed Project is not located in or near any 
wetlands and/or riparian zones (Crimmins 2006) 

Wild and Scenic Rivers X   N/A The proposed Project is not located in or near any 
wild and scenic rivers (Ordaz 2006). 

Wilderness X   N/A The proposed Project is not located in or adjacent 
to any wilderness areas or wilderness study areas 
(Perrin 2006b). 
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Other Resources Not 
Present

Present 
Not 

Affected 
Present 
Affected

Reference 
Section Comments 

Geology and Minerals   X 3.10; 4.1.9  
Soils   X 3.11; 4.1.10  
Vegetation    X 3.12; 4.1.11  
Wildlife Resources    X 3.13; 4.1.12  
Fisheries Resources X   N/A The proposed Project is not located in or near 

any fisheries (Mallory 2006c). 
Range Resources   X 3.14; 4.1.13  
Recreation   X 3.15; 4.1.14  
Visual   X 3.16; 4.1.15  
Social Values X   N/A No social values would be affected by the 

proposed Project. 
Economic Values   X 3.17; 4.1.16  
Water Quantity   X 3.9; 4.1.8  
Lands and Realty X   N/A There are no rights-of-way or other land use 

authorizations in the Project Area (Lahr 2006). 
Forestry X   N/A The Project area is not located in or adjacent to 

forested areas (Ratliff 2006b). 
Wild Horse and Burros   X 3.18; 4.1.17  
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3.3 Cultural Resources 
Cultural resources include prehistoric and historic archaeological sites, districts and objects; 
standing historic structures, buildings, districts and objects; and, locations of important historic 
events, or sites of traditional/cultural importance. Federal laws and implementing regulations 
require the consideration of cultural resources in federal decision making. The Archaeological 
Resources Protection Act (ARPA) of 1979 was enacted to secure, for the present and future 
benefit of the American people, the protection of archaeological resources and sites which are 
on public lands and Indian lands, and to foster increased cooperation and exchange of 
information between governmental authorities, the professional archaeological community, and 
private individuals having collections of archaeological resources and data which were obtained 
before October 31, 1979. ARPA also established civil and criminal penalties should an individual 
excavate, remove, damage, or otherwise alter or deface any archaeological resource located on 
public lands or Indian lands without proper permit acquisition (16 USC 470). 
BLM records indicate very little previous cultural resource surveys have been conducted in the 
Project area. However, there are recorded sites in portions of Sections 6 and 8. Additionally this 
general area was homesteaded prior to 1900 and there may be historic sites associated with 
this activity. Areas proposed for surface disturbance activities include areas unsurveyed for 
cultural resources (George 2006). 

3.4 Invasive, Nonnative Species 

Invasive, nonnative species spread from infested areas by people, equipment, livestock/wildlife 
and the wind. They represent a legal classification in which their spread is controlled by the 
state. Because of their aggressive growth and lack of natural enemies, these species can be 
highly destructive, competitive, or difficult to control. These exotic species can reduce crop 
yields, destroy native plant and animal habitat, damage recreational opportunities, clog 
waterways, lower land values, create erosion problems and fire hazards, and poison humans 
and livestock. These species may proliferate to the point of crowding out other plants that 
benefit wildlife and domestic animals. Wildlife and grazing animals do not often eat invasive, 
nonnative species because their thorns, spines or chemical content make them unpalatable. 

The state of Nevada lists 45 invasive, nonnative species that require control (Nevada 
Administrative Code 555.10, effective 10-31-05). Twenty-five of these species are known to 
occur in the Shoshone-Eureka Planning Area (Mallory 2006e). No invasive, nonnative species 
inventories have been conducted by the BLM, Battle Mountain Field Office within the Project 
area or vicinity (Mallory 2006d). 

3.5 Migratory Birds 

Migratory birds may be found in the Project area as either seasonal residents or as migrants. 
Provisions of the Migratory Bird Treaty Act (16 USC 701-718h) prohibit the killing of any 
migratory birds, including the taking of any nest or egg, without a permit. Executive 
Order 13186, titled “Responsibilities of Federal Agencies to Protect Migratory Birds,” was signed 
on October 1, 2001 to further enhance and ensure the protection of migratory birds. 

Migratory bird species utilize almost all of the planning area during some time of the year. Very 
common shrub nesting species include the sage thrasher, sage sparrow, Brewer’s sparrow, 
horned lark and meadow lark. The loggerhead shrike, common nighthawk, various wren, 
warblers, larks and swallows are all common (Stamm 2006a). 
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3.6 Native American Consultation 

The BLM requested consultation and input from the Yomba Shoshone Tribe, Battle Mountain 
Band Council, and the Duckwater Shoshone Tribe on May 31, 2006 via letter. Consultation is 
ongoing. 

3.7 Special Status Species 

Section 7(c) of the Endangered Species Act of 1973, as amended, requires federal agencies to 
consult with the U.S. Fish and Wildlife Service (USFWS) concerning species listed under the 
Act. Consistent with this requirement, and the applicable general stipulation attached to the 
leases (APPENDIX A), on June 13, 2006, a letter requesting information regarding threatened 
and endangered species which may occur in the sections comprising the Project area was sent 
to the USFWS. The USFWS responded in a letter that, to the best of its knowledge, no 
endangered, threatened, proposed or candidate species existed in the Project area 
(APPENDIX B). 

A Sensitive Taxa Record Search compiled by the Nevada Natural Heritage Program (NNHP) in 
June 2006 at the request of EMA identified the Windloving Buckwheat (Eriogonum 
anemophilum) and the Reese River Phacelia (Phacelia glaberrima) occurring in or near the 
Project area. Habitat may also be available for the pallid skipper (Polites sabuleti basinensis), a 
Taxon determined to be Imperiled by the NNHP (NNHP 2006). 

The NNHP search report lists the Windloving Buckwheat as being a former USFWS Category 2 
Candidate species, now a USFWS species of concern, and BLM special status species, 
designated sensitive by the BLM Nevada state office. The NNHP ranking for this species is 
“S2S3,” meaning that it is imperiled due to rarity or other demonstrable factors, and is believed 
vulnerable to decline because it is rare and local throughout its range, or with a very restricted 
range, although the assigned rank is uncertain. At high elevations the Windloving buckwheat is 
found on dry, exposed, relatively barren and undisturbed, gravelly, limestone or volcanic ridges 
and ridgeline knolls, on outcrops or shallow rocky soils over bedrock, with Artemisia arbuscula, 
Ericameria viscidiflora, poa secunda, Elymus elymoides, Arenaria kingii, etc. At low elevations 
the Windloving buckwheat is found on dry, relatively barren and undisturbed knolls and slopes 
of light-colored, platy volcanic tuff weathered to form stiff clay soils, on all aspects, with 
Tetradymia canescens, Ericameria nauseosa, E. viscidiflora, Atriplex confertifolioa, Elymus 
elymoides, Elymus cinereus, Astragalus calycosus, etc (NNHP 2001a). 

The Reese River Phacelia is listed as having no USFWS or BLM status, but an NNHP ranking 
of “S3?,” meaning that this species is believed vulnerable to decline because it is rare and local 
throughout its range, or with a very restricted range, although the assigned rank is uncertain. 
Reese River Phacelia habitat is open, dry to moist, alkaline, nearly barren, sometimes scree 
covered, whitish to brownish shrink-sell clay soils derived from fluviolacustrine volcaqnic ash 
and tuff deposits, generally on the steeper slopes of low hills, bluffs, and badlands in the 
shadscale-greasewood, sagebrush, and lower pinyon-juniper zones with Atriplex confertifolia, A. 
canescens, Artemisia tridentate, Sarcobatus vermiculatus, tetradymia, Phacelia gymnoclada, 
Cleomella, etc (NNHP 2001b). 

Habitat for the pallid skipper, a Taxon determined to be Imperiled by the NNHP, is primarily 
alkali grasslands, moist meadows, lawns, salt marshes, sand dunes, sagebrush flats, and alpine 
fell-fields (USGS 2005). 
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The BLM was also contacted and requested to furnish information on special status species 
with the potential to occur in the Project area. The Special Status Species list for the entire 
Shoshone-Eureka Resource Area is included as APPENDIX D. Of the species on that list, the 
golden eagle (Aquila chrysaetos), ferruginous hawk (Buteo regalis), western burrowing owl 
(Speotyto cunicularia hypugea), sage grouse (Centrocercus urophasianus), and pygmy rabbit 
(Brachylagus idahoenisis) have been identified as species which may occur within the general 
area of the Proposed Action (Stamm 2006a). 

The golden eagle is Nevada’s largest resident bird of prey, sometimes weighing over twelve 
pounds and having a wingspan that may exceed seven feet. This bird is highly adaptable, has 
world-wide distribution and is a common year-long resident of the planning area. Golden eagles 
feed primarily on small mammals-jackrabbits, cottontails, and ground squirrels-though they are 
capable of taking larger prey. Marginal habitat exists for the golden eagle within the Project area 
(Stamm 2006b). 

The ferruginous hawk is a nesting-summer resident of the planning area. A number of nests 
have been recorded over the years. Juniper trees are the preferred nesting sites of the 
ferruginous hawk, and nests are often constructed in juniper “stringers” which overlook large 
open areas on alluvial fans. Prey consists primarily of ground squirrels in the spring and early 
summer and jackrabbits in late summer and fall. Ferruginous hawks are more sensitive to nest 
disturbance than most raptors. The Shoshone-Eureka Planning Area standard procedure is to 
avoid active ferruginous nest sites, which are easily detected, by on half mile, until young are 
fledged. Marginal habitat exists for the ferruginous hawk within the Project area (Stamm 2006b). 

Lower elevations of the planning area provide nesting and hunting habitat for the relatively 
common western burrowing owl. Preferred nesting habitat for burrowing owls are areas 
previously dominated by dense stands of big sagebrush that have burned and converted to 
grass species, with a few sagebrush trunks remaining for perches. Nesting normally takes place 
in abandoned badger burrows. Prey consists of rodents and insects, primarily beetles, during 
the breeding season. Burrowing owls are not particularly sensitive to human activity, but any 
active burrowing owl nest would be avoided. Marginal habitat exists for the western burrowing 
owl within the Project area (Stamm 2006b). 

Sage grouse inhabit most of the planning area, utilizing various, sometimes widely separated, 
habitats seasonally for breeding, nesting, brood-rearing, and wintering. Sage grouse are a 
concern across the West. Sage grouse populations in eleven of thirteen states and provinces 
experienced significant long-term declines between 1965 and 2003. The list of suspect causes 
in sage grouse population decline is long and includes drought, range fire and the spread of 
annual weeds, proliferation of roads, fences, housing developments and power lines, mining 
and mineral exploration, overgrazing, predation, over-harvesting, suburban sprawl and OHV 
use. Sage grouse have been the focus of West-wide conservation planning in recent years and 
remain a management and conservation priority in the Shoshone-Eureka Planning Area. 
Marginal habitat exists for the sage grouse within the Project area (Stamm 2006b). 

Pygmy rabbits are North America’s smallest rabbits, and the only rabbits that commonly 
construct their own burrows, usually in stands of tall, dense sagebrush in locations with deep, 
loose soils. Pygmies are patchily distributed throughout most of the Great Basin. Though locally 
common, these animals have apparently never been generally abundant during historical times, 
and may have undergone serious population declines, habitat and population fragmentation, 
and local extinction in recent decades. Pygmy rabbits are sagebrush obligates and their decline 
is probably closely related to loss and degradation of sagebrush habitats (Stamm 2006b). 
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3.8 Wastes, Hazardous or Solid 

There are no commercial vehicle fueling or hazardous material storage facilities in the Project 
area and no hazardous materials are known to be routinely used in the Project area. There are 
no farms or ranches in the Project area that could use bulk quantities of fuel, fertilizers or 
pesticides. The transport and handling of hazardous materials in Nevada are subject to 
numerous federal and state laws and regulations. 

3.9 Water Quality (Surface and Ground) and Water Quantity 

The Project area is located in the Upper Reese River Valley Hydrographic Area (Number 56) of 
the Humboldt River Basin Hydrographic Region (Number 4), which covers nearly 11 million 
acres. The Upper Reese River Valley Hydrographic Area is the largest Hydrographic Area (at 
about 728.320 acres) in the Humboldt River Basin Hydrographic Region (NDCNR-DWR 2006). 

The Upper Reese River Valley Hydrographic Area is a “designated” area or groundwater basin. 
This is a basin designated by the Nevada State Engineer, Division of Water Resources, 
Department of Conservation and Natural Resources (NDCNR-DWR) when permitted ground 
water rights approach or exceed the estimated average annual recharge and the water 
resources are being depleted or require additional administration (NDCNR-DWR 2006). The 
Nevada State Engineer has additional authority in the administration of the water resources 
within a designated groundwater basin. 

The U.S. Geological Survey (USGS) 7.5 minute topographic maps of the area (Manhattan 
Mountain NW, NV Quadrangle 1969) show no springs within the Project area. Only a few 
ephemeral drainages, which do not support any riparian vegetation and only flow in direct 
response to precipitation, exist within the Project area (see Figure 3). The following water rights 
are located in the Project area: vested right #V05302 is located in the SE¼NW¼ of Section 6, 
T23N, R43E and vested right #V05895 is located in the NE¼SE¼ of Section 34, T24N, R43E 
(Sherve 2006). 

3.10 Geology and Minerals 

There are no known geologic hazards which could adversely affect the Proposed Action within 
the Project area (Mallory 2006d).  

There are no active mining claims on the public lands within the Project area (Bureau of Land 
Management 2006). There are no known deposits of salable or leaseable minerals within the 
Project area other than the geothermal resources leased to Cayley (Mallory 2006b). 

3.11 Soils 

Soil types in the Project area were identified using the Soil Surveys of Lander County, Nevada 
North Part (Volume I and II); Lander County, Nevada South Part; Humboldt County, Nevada 
East Part; and Eureka County, Nevada Northeast Part by the National Resources Conservation 
Service (NRCS). Basic soil configurations are mostly aridisols. These are found on the alluvial 
fans below the mountain ranges and in the intervening valleys. They can range from clayey to 
sandy, with scattered surface rock, to sand loams. Soil permeability can range from moderately 
low to moderate. The soil erosion potential (both wind and water) ranges from moderate to high 
(Ratliff 2006a). 



Environmental Assessment 
Reese River Valley Geothermal Exploration Project 
 
 

 - 26 -  

3.12 Vegetation 

Table 4 lists vegetative communities and dominant vegetation within the Project area (McDaniel 
2006). 

Table 4: Vegetative Communities and Dominant Vegetation  

Range Site Vegetative 
Communities 

Dominant Vegetation 

R024XY030NV 50% grasses, 5% 
forbs, 45% shrubs 

Thurber needlegrass, Indian 
ricegrass, and black sagebrush 

R024XY002NV 50% grasses, 5% 
forbs, 45% shrubs 

Thurber needlegrass, Indian 
ricegrass, and black sagebrush 

R028XY010NV 50% grasses, 5% 
forbs, 45% shrubs 
and trees 

Indian ricegrass, needleandthread, 
and Wyoming big sagebrush 

R024XY005NV 55% grasses, 5% 
forbs, 40% shrubs 

Thurber needlegrass, bluebunch 
wheatgrass, and Wyoming big 
sagebrush 

R024XY020NV 50% grasses, 5% 
forbs, 45% shrubs 

Thurber needlegrass, Indian 
ricegrass, Wyoming big sagebrush, 
and spiny hopsage 

 

3.13 Wildlife Resources 

Wildlife species likely to be found in the Project area include mule deer, pronghorn antelope, 
chukar, coyotes, bobcats, kit and grey foxes, bats, several raptors, an occasional mountain lion, 
and numerous birds, reptiles and small mammals (Stamm 2006a). 

3.14 Range Resources 

The Project area is located in the Manhattan Mountain allotment. This allotment consists of 
63,035.6278 acres of public land and 628.2568 acres of private land and supports 1,746 animal 
unit months (AUMs) (an AUM is the amount of forage needed to sustain one cow, five sheep, or 
five goats for a month).  

3.15 Recreation 

Recreation use within the Project area is moderate and mainly associated with driving for 
pleasure along Highway 305, sightseeing, hunting, hiking, OHV riding, and wildlife viewing 
(Perrin 2006a). 

3.16 Visual Resources 

The Bureau of Land Management initiated the visual resource management (VRM) process to 
manage the quality of landscapes on public land and to evaluate the potential impacts to visual 
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resources resulting from development activities. VRM class designations are determined by 
assessing the scenic value of the landscape, viewer sensitivity to the scenery, and the distance 
of the viewer to the subject landscape. These management classes identify various permissible 
levels of landscape alteration, while protecting the overall visual quality of the region (see 
Table 5). They are divided into four levels (Classes I, II, III, and IV). Class I is the most 
restrictive and Class IV is the least restrictive (BLM 1986). Areas of proposed surface 
disturbance are located in VRM Class III, and IV areas (Perrin 2006b). 

Table 5: Visual Resource Management Class Objectives  

VRM Class Management Objective 

Class III To partially retain the existing character of the landscape. The level of change to 
the characteristic landscape should be moderate. 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. 

Class IV To provide for management activities that require major modification of the 
existing character of the landscape. The level of change to the characteristic 
landscape can be high. These management activities may dominate the view 
and be the major focus of viewer attention. However, every attempt should be 
made to minimize the impact of these activities through careful location, minimal 
disturbance and repeating the basic landscape elements. 

Source: BLM 1986 

 

3.17 Economic Values 

As of the year 2000 census, Lander County had a total population of 5,794. Battle Mountain 
Census Designated Place (CDP) is a population center within Lander County having a year 
2000 population of 2,871 (U.S. Census Bureau 2006a and 2006b). 

As of the year 2000 census, Lander County had 2,780 housing units. Approximately 
75.3 percent of these units were occupied. The median value of owner-occupied units was 
$82,400 (U.S. Census Bureau 2006a). Battle Mountain CDP had 1,411 housing units. 
Approximately 74.6 percent of these units were occupied. The median value of owner-occupied 
units was $79,600 (U.S. Census Bureau 2006b).  

The labor force for Lander County was estimated in the year 2000 to be 2,741 persons. Lander 
County’s leading employers included the management, professional and related industries 
(24.4 percent); the construction, extraction, and maintenance occupations (21.7 percent); and 
the production, transportation, and material moving occupations (19.1 percent) (U.S. Census 
Bureau 2006a). The labor force for Battle Mountain CDP was estimated in the year 2000 to be 
1,473 persons. Battle Mountain CDP’s leading employers included the management, 
professional and related industries (22.1 percent); the construction, extraction, and maintenance 
occupations (20.1 percent); and the production, transportation, and material moving occupations 
(19.9 percent) (U.S. Census Bureau 2006b). 
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3.18 Wild Horse and Burros 

Wild Horse Herd Management Areas (HMAs) are areas identified in BLM Land Use Planning for 
long term management of wild horses or burros, and are designated “Special Management 
Areas.” Wild horse and burro distribution throughout HMAs varies greatly throughout the year 
and is influenced by forage and water availability; precipitation; temperature; snowfall and other 
climatic factors; population size and resulting animal density (competition); and human 
disturbance caused from OHV use, roads, mining, recreation and other used occurring on public 
lands. 

The Project area is within the New Pass/Ravenswood HMA. The HMA is located approximately 
35 miles northwest of Austin and consists of north-south trending mountain ranges surrounded 
by valley bottoms. The HMA consists of 260,336 acres, is about 18 miles wide by 24 miles long. 
The New Pass Range provides the western boundary of the HMA, with the Ravenswood 
mountains in the eastern portion of the HMA. The Antelope and Reese River Valleys fall in 
between these ranges. 

The Appropriate Management Level (AML) range is 476 wild horses and the current estimated 
population is 571. Many of the wild horses are known to inhabit the north central portion of the 
HMA. A large portion of the HMA burned in 1999. Most of the wild horses were removed at that 
time due to burned habitat. Currently, many of the wild horses inhabit the northern portion of the 
HMA in the hills west of Steiner Creek (Richardson 2006). 
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4 ENVIRONMENTAL CONSEQUENCES 

4.1 Proposed Action 

4.1.1 Air Quality 

Fugitive dust would be generated from earth-moving activities and travel on unpaved roads 
during drill pad and road construction and drilling activities, but the amount of land disturbed is 
below the level for which fugitive dust is regulated by the BAPC. Based on implementation of 
environmental protection measures specified by Cayley, water would be applied to the ground 
during the construction and utilization of the drill pads and access roads as necessary to control 
dust. The dust which could be generated when drilling with air would be controlled by a 
separator/muffler, and only the air and water vapor would be discharged to the air. 

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 drill pad and road construction and 
drilling activities from the diesel engines used. 

No residual air quality impacts are expected. 

4.1.2 Cultural Resources 

Cayley has proposed, as part of the Project, that prior to commencement of surface disturbing 
activities, all areas proposed for disturbance would be surveyed by an archeologist acceptable 
to the BLM; a cultural resources report prepared, submitted, and approved by the BLM; and any 
areas containing cultural resources of significance would be avoided, or the potential for impacts 
mitigated in a manner acceptable to the BLM.  

Further, Cayley has committed, as part of the Project, that if previously unrecorded cultural 
resources are encountered during grading or other surface-disturbing activities, all grading or 
other surface-disturbing activities at the location of the discovery would cease, and the BLM 
notified. Grading or other surface-disturbing activities would not recommence at the location of 
the discovery until the identified cultural resource(s) have been assessed, any necessary 
mitigation actions taken, and recommencement was approved by the BLM. The following 
mitigation measures are provided to ensure implementation of the Project commitments. 

Mitigation Measures: 

Each area proposed for any new surface disturbance, including an appropriate buffer, 
would be surveyed by a professional archeologist acceptable to the BLM, and the results 
of this survey reported to the BLM with the request to commence surface disturbance. 
Drill pads would be constructed in such a way so as to ensure that recorded 
archaeological site materials are inventoried, documented and reported to the BLM, and 
a determination of their eligibility for the National Register of Historic Places and 
appropriate mitigation, if any, be completed by the BLM prior to disturbance to the site. 
To ensure that identified cultural resource sites adjacent to areas of disturbance are not 
disturbed, the limits of surface disturbing activities, including an adequate buffer zone, 
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would be clearly marked and flagged prior to the start of all grading or other surface-
disturbing activities. The flagging would be set with the assistance of a professional 
archaeologist, and the construction/grading contractor and each of the workers would be 
trained to understand the flagging and its importance. BLM may determine that an 
on-site monitor is necessary. 

If previously unrecorded cultural resources are encountered during grading or other 
surface-disturbing activities, all grading or other surface-disturbing activities at the 
location of the discovery would cease, and the BLM would be notified. Grading or other 
surface-disturbing activities would not recommence at the location of the discovery until 
the identified cultural resources(s) have been assessed, any necessary mitigation 
actions taken, and the expressed approval of the BLM granted. 

4.1.3 Invasive, Nonnative Species 

Project activities could contribute to the spread of invasive, nonnative species within the Project 
area through the proposed surface disturbing activities and the number of construction and 
drilling vehicles involved. Cayley 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. Following the implementation of these special 
lease stipulations, there would still be some potential for the spread of invasive, nonnative 
species within the Project area, which would be a residual impact. 

4.1.4 Migratory Birds 

Cayley has committed to comply with special lease stipulations to conduct inventories for 
migratory bird nests and limit ground disturbing activities if conducted during the migratory 
bird-nesting season. Implementation of these stipulations would avoid the potential for violation 
of the Migratory Bird Treaty Act. 

Project construction (regardless of the season constructed) would result in the direct loss of up 
to 9.68 acres of potential migratory bird habitat. This Project is temporary and short-term. 
Migratory birds would adjust and relocate to abundant similar habitat in the 3,775-acre Project 
area and beyond. 

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 containing 
activities generating this noise (typically areas of new surface disturbance). Other adverse 
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. 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. 

4.1.5 Native American Consultation 

Native American Consultation is ongoing. 
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4.1.6 Special Status Species 

Project surface disturbing activities could result in the lost of up to 9.68 acres of potential special 
status species habitat The general stipulations for leasing attached to each of these geothermal 
leases (Appendix A) require that the lessee contact the appropriate BLM field office to discuss 
proposed activities. The BLM Battle Mountain Field Office indicated that specific surveys for the 
windloving buckwheat, reese river phacelia, pallid skipper, golden eagle, ferriginous hawk, 
western burrowing owl and sage grouse would not be necessary, though avoidance standards 
for sage grouse and ferruginous hawks should be observed as mitigation (Stamm 2006b). The 
following mitigation measures are provided to require compliance with the sage grouse and 
ferruginous hawk avoidance standards. 

Mitigation Measure 

Human activity within view (or within at least 0.5-miles) of sage grouse leks, especially 
between midnight and 10:00 a.m., shall be minimized between March 1-May 15. Sage 
grouse nesting and brood rearing areas shall be avoided by 0.5-miles between 
April 1-August 15. Sage grouse wintering areas shall be avoided by 0.5-miles while 
occupied. Vegetation disturbance shall be minimized in all known sage grouse habitats. 

Active ferruginous hawk nests shall be avoided by 0.5-miles between March 15-July 1 

Surveys for the pygmy rabbit should be conducted prior to commencement of surface disturbing 
activities (Stamm 2006b). The following mitigation measure is provided to require Pygmy rabbit 
surveys. 

Mitigation Measure 

All areas proposed for surface disturbing activities shall be surveyed for the pygmy 
rabbit by a qualified biologist acceptable to the BLM prior to commencement of 
construction.  

Following implementation of these mitigation measures and given marginal special status 
species habitat in the Project area, there is little potential for this short term, temporary Project 
to affect these species or their habitat. 

4.1.7 Wastes, Hazardous and Solid 

Substantial quantities of diesel fuel, and smaller quantities of lubricants, hydraulic fluids and 
drilling chemicals (drilling mud, caustic soda, barite, etc.), would be transported to, stored on 
and used by the Project at the proposed drill sites. The Project must conform to both federal and 
state requirements for handling these hazardous materials. Typical of most construction 
projects, the storage and use of these materials may result in minor, incidental spills of diesel 
fuel or oil to the ground during fueling of equipment, filling of fuel storage tanks, and handling 
lubricants. All machinery, drilling platforms, and oil and fuel storage areas on the drill pads 
would drain to a constructed reserve pit in order to prevent the offsite release of spills or storm 
water runoff from these source areas. The Project includes the development of a hazardous 
material spill and disposal contingency plan which would describe the methods for cleanup and 
abatement of any petroleum hydrocarbon spill.  
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Table 6: Materials and Chemicals Commonly Used During Well Drilling 

Product Quantity Used Quantity Stored 
Drilling Mud Gel (Bentonite Clay) 200,000 lbs 100 lb sacks on pallets
Barite (BaSO4) 12,000 lbs 50 lb sacks on pallets
Tannathin (Lignite) 2,500 lbs 50 lb sacks on pallets
Lime (Calcium Hydroxide) 2,000 lbs 50 lb sacks on pallets
Caustic Soda (Sodium Hydroxide) 1,000 lbs 50 lb sacks on pallets
Diesel Fuel 30,000 gals 6,000 gal tank
Lubricants (Motor Oil, Compressor Oil) 1,000 gals 55 gal drums
Hydraulic fluid 200 gals 55 gal drums
Anti-Freeze (Ethylene Glycol) 100 gals 55 gal drums
Liquid Polymer Emulsion (partially 
hydrolyzed polyacrylamide / polyacrylate 
(PHPA) copolymer) 

100 gals 5 gal buckets

Cement, Class “H” or Class “G” 60,000 lbs 100 lb sacks on pallets
Sodium Bicarbonate 3,000 lbs 50 lb sacks on pallets
LCM (Lost circulation material) – Mica, 
sawdust, ground walnut shell, etc. 5,000 lbs 50 lb sacks on pallets

The Project must comply with BLM requirements to ensure that any geothermal fluid 
encountered during the drilling does not flow uncontrolled to the surface. These include the use 
of “blow-out” prevention equipment during drilling and the installation of well casing cemented 
into the ground.  

After drilling operations are completed, the liquids from the reserve pits would be evaporated 
and the non-hazardous, non-toxic residual solid contents of the basins mixed with the excavated 
rock and soil and buried by backfilling the reserve pit. The small quantities of solid wastes 
(paper trash and garbage) generated by the Project would be transported offsite to an 
appropriate landfill facility. Portable chemical toilet wastes would be removed by a local 
contractor. No substantial adverse effects would result from solid wastes generated by the 
Project. The disposal of these wastes would be a residual impact of the Project. 

4.1.8 Water Quality (Surface and Ground) and Water Quantity 

The Project would have little potential for adversely affecting the quality of either surface waters 
or ground waters in the Project area because: 

 Each TGH and slim well would be cased with steel casing cemented into the ground 
which is designed to prevent contamination of any ground waters by the geothermal fluid 
and prevent the loss of any geothermal resource into other aquifers.  

 Each TGH and exploration slim well would be drilled using non-toxic drilling mud to 
prevent loss of substantial drilling fluids into the rock.  

 Reserve pits would be constructed at each site for the containment and temporary 
storage of drilling mud, drill cuttings and storm water runoff from the constructed well 
pad.  
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 Storm water runoff from undisturbed areas around the constructed well pads would be 
directed into ditches surrounding the well pad and back onto undisturbed ground 
consistent with best management practices for storm water. 

 To minimize erosion from storm water runoff, access roads would be constructed and 
maintained consistent with the best management practices for road construction 
applicable to temporary roads (see APPENDIX C). 

 Any culverts to be installed where the new (or reconstructed) access road(s) cross an 
existing drainage, would follow BLM design criteria and specifications applicable for 
this/these temporary road(s). 

The Project would also have no adverse affect on the quantity of either surface waters or 
ground waters in the area because a relatively small amount of water, approximately 
7.0-8.5 acre-feet per slim well would be obtained from a local rancher. No new local (on lease) 
ground or surface water sources would be developed or disturbed. There would be no residual 
impacts to either surface or ground waters. 

4.1.9 Geology and Minerals 

As there are no geologic hazards, no active mining claims and no known deposits of salable or 
leaseable minerals within the Project area other than the geothermal resources leased to 
Cayley, the Project would have no effect on geology and minerals. There would be no residual 
impacts. 

4.1.10 Soils 

The Project would disturb as much as 9.68 acres. The potential for water and wind erosion on 
the disturbed soils in the Project area is moderate to high. As part of the Project, disturbed 
areas would be re-contoured as necessary and reclaimed in accordance with applicable BLM 
requirements when no longer needed.  

Soil productivity would be reduced in the 9.68 acres to be disturbed, but due to the temporary 
nature of this disturbance and the commitment to reclaim the disturbed lands, Project impacts 
on soil productivity are low. The following mitigation measure is recommended to maximize 
reclamation of disturbed soils. 

4.1.11 Vegetation 

All surface-disturbing activities from the Project would result in the loss of up to 9.68 acres of 
these common plant communities. See also the discussions of invasive, nonnative species and 
special status plant species in Sections 3.3 and 3.7, respectively.  

As part of the Project, disturbed areas would be reclaimed in accordance with applicable BLM 
requirements. The following mitigation measure is recommended to seed disturbed areas with 
the appropriate native seed mixtures and minimize the spread of invasive, nonnative species. 

Mitigation Measure: 

Seeding of disturbed areas associated with range site R028XY010 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 
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Species LBS./Acre 
Crested wheatgrass (Siberian) 2.00 
Indian ricegrass 2.00 
Needleandthread 2.00 
Bottlebrush squirreltail 1.00 
Forage kochia 0.50 
Scarlet globemallow 0.50 
Palmers penstemon 0.50 
Wyoming big sagebrush 0.10 
Spiny hopsage 1.00 
Fourming Saltbrush 2.00 
Totals 11.60 
 

Seeding of disturbed areas associated with range sites R024XY005 and R024XY020 
would be completed using the following native seed mixture and application rate. Any 
variance in the mix would be coordinated first with the BLM Battle Mountain Field Office. 
Species LBS./Acre 
Thurber needlegrass 2.00 
Bluebunch wheatgrass 2.00 
Crested wheatgrass 2.00 
Basin wildrye 2.00 
Scarlet globemallow 0.50 
Palmers penstemon 0.50 
Forage kochia 0.50 
Wyoming big sagebrush 0.10 
Spiny hopsage 1.00 
Totals 10.60 
 

Seeding of disturbed areas associated with range siteR024XY002 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 
Species LBS./Acre 
Crested wheatgrass 2.00 
Bottlebrush squirreltail 2.00 
Forage kochia 0.50 
Scarlet globemallow 1.00 
Shadscale 4.00 
Spiny hopsage 2.00 
Totals 11.50 
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Seeding of disturbed areas associated with range site R024XY030 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 
Species LBS./Acre 
Thurber needlegrass 2.00 
Crested wheatgrass 2.00 
Indian ricegrass 2.00 
Scarlet globemallor 1.00 
Yarrow 0.10 
Black sagebrush 0.10 
Forage kochia 0.25 
Shadscale 4.00 
Totals 11.45 
 

Following the implementation of this mitigation measure, there should be no residual impacts to 
vegetation. 

4.1.12 Wildlife Resources 

The Project would result in the loss of approximately 9.68 acres of wildlife habitat. The direct 
displacement of wildlife would result from the surface disturbance required for construction of 
the drilling pads and access roads. A slight reduction in wildlife carrying capacity would be 
expected to occur for some species, but most wildlife would be expected to adjust and relocate 
to similar habitat that is abundant in the Project vicinity. Over time and subsequent to site 
reclamation, habitat would be restored. This Project is short-term and temporary, and there is an 
abundance of comparable habitat in the area. 

Project-generated noise could also keep some animals away from areas directly affected by 
surface disturbance during the on-site Project construction and drilling activities. Other adverse 
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. In addition, wildlife would be able to re-occupy the 
disturbed areas upon completion of these short-term operations. There should be no residual 
impacts to wildlife resources. 

4.1.13 Range Resources 

This Project would disturb up to 9.68 acres, a small portion of the 63,663.8846 total acres within 
the allotment. No AUMs would be reduced as a result of this Project (McDaniel 2006). All 
Project activities would be located away from sources of water in the vicinity and would not 
prevent livestock access to the available sources of water in the area. There should be no 
residual impacts to range resources from the Project. 

4.1.14 Recreation 

The Project does not propose any activity which would prevent continued access by recreational 
users to the public lands within the Project area. Project operations should also not adversely 
affect the ability of hunters to access previous hunting grounds, or adversely affect the 
abundance of game animals.  
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Air quality impacts to recreation users could include dust from vehicle traffic on unpaved roads 
and exhaust from construction vehicles. As discussed in Section 4.1.1, these would be 
short-term and temporary. Cayley has also stated that water would be applied to the disturbed 
ground during the construction and utilization of the drill pads and access roads as necessary to 
control dust. 

Project-generated noise and traffic could cause some recreational users of the Project area to 
stay away during the Project construction and drilling activities. These indirect effects would be 
temporary and short-term. The Project should have no residual impacts on recreation. 

4.1.15 Visual Resources 

The total estimated area of new surface disturbance required for construction of the drilling pad 
and access roads would be less than 9.68 acres. Re-contouring as necessary and reclamation 
of well pads and access roads when no longer needed is required by geothermal regulations 
and included as part of the Proposed Action.  

During the approximately four-day, ten-day, and thirty-day drilling processes for each 300-foot 
TGH, 1,000-foot TGH, and slim well, respectively, the top of the drill rig derrick would be 
between 30 and 70 feet above the ground surface (depending on the drill rig used). The slim 
well drilling would be conducted 24-hours a day, so that the lights used when drilling at night 
would be visible at a distance.  

The Proposed Action would be consistent with the Class III and IV VRM classification of the 
area. Impacts to visual resources would be temporary, and would primarily affect the elements 
of form, line, and color. Once reclamation activities are implemented, there should be no 
residual visual impacts from the Project.  

This Project is short-term and temporary. However, the following mitigation measure is 
recommended to further reduce the potential for the long-term impacts of the Project on visual 
resources. 

Mitigation Measure: 

Wellhead equipment left on the drill site following the completion of drilling would be 
painted a color, subject to approval by the authorized officer that would blend with the 
landscape. Prior to painting, Cayley would contact the Battle Mountain Field Office 
project lead. 

4.1.16 Economic Values 

The construction/drilling workforce is expected to consist of up to five workers for the TGH 
drilling and up to 10 workers for the slim well drilling. Drilling of each TGH is anticipated to last 
approximately 4 days (for the 300-foot holes) and 10 days (for the 1,000-foot holes). Drilling of 
each slim well is anticipated to last 30 days. Some of these workers would be recruited locally, 
though most would be specialized workers from outside of the local area. Typically, non-local 
skilled workers do not bring families with them on these short-term construction/drilling 
assignments. Therefore, most workers are expected to stay in local hotels or rental housing 
units.  
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The Project is short-term and temporary, and would not induce any population growth in an 
area. Neither would the Project create or provide any infrastructure which would indirectly 
induce substantial population growth.  

Non-local construction/drilling workers typically are paid a per diem rate for daily housing and 
meal costs. Workers normally spend the per diem on motel accommodations or RV 
campground space rent, restaurants, groceries, gasoline, and entertainment. In addition, Cayley 
likely would purchase or rent some portion of the equipment and supplies required to drill and 
complete the TGHs and slim wells (such as grading equipment, fuel and tools) from local 
suppliers. This spending activity associated with the Project construction and drilling would have 
a small but positive effect on local businesses in Lander County.  

4.1.17 Wild Horse and Burros 

The Project would result in the loss of up to 9.68 acres of wild horse and burro habitat, 
constituting less than 1% of the New Pass/Ravenswood HMA. The direct displacement of wild 
horses and burros would result from the surface disturbance required for construction of the 
drilling pads and access roads. Animals would be expected to adjust and relocate to similar 
habitat that is abundant in the Project vicinity. Over time and subsequent to site reclamation, 
habitat and forage would be restored. This Project is short-term and temporary, and there is an 
abundance of comparable habitat and forage in the area. 

4.2 The No Action Alternative 

No activities would be undertaken if the No Action Alternative were selected. There would be no 
effects on air quality; cultural resources; invasive, nonnative species; migratory birds; special 
status species; wastes (hazardous or solid); water quality (surface and ground); geology and 
minerals; soils; vegetation; wildlife; range resources; recreation; visual; water quantity; and wild 
horse and burros from implementation of the No Action Alternative. 
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5 CUMULATIVE IMPACTS ANALYSIS 

The CEQ regulations for implementing NEPA (40 CFR 1508.7) define cumulative impacts as: 

“. . . the impact on the environment which results from the incremental impact of the 
action when added to other past, present, or reasonably foreseeable future actions 
regardless of what agency (Federal or non-Federal) or person undertakes such 
actions. Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time” 

The following analysis identifies other past, present or reasonably foreseeable future 
actions which, together with the Project, may incrementally impact the environment, and 
addresses the potential cumulative impacts of these actions and the Project. 

5.1 Cumulative Impacts Assessment Area 

The cumulative impacts assessment area is the Upper Reese River Valley Hydrographic Area 
(Number 56) of the Humboldt River Basin Hydrographic Region (Number 4), which covers 
nearly 11 million acres, as designated by the Division of Water Resources of the Nevada 
Department of Conservation and Natural Resources (NDCNR-DWR) (see Figure 10).  

5.2 Past and Present Actions 

Past and present activities consist principally of recreation, livestock grazing, wild horse and 
burro activity, and mineral activities.  

5.3 Reasonable Foreseeable Future Actions 

For this analysis it is assumed that the “foreseeable future” is the anticipated four-year period for 
implementation of the Proposed Action plus a subsequent three-year period for reclamation. It is 
assumed that recreational, livestock grazing, and wild horse and burro grazing activities 
associated with the cumulative impact assessment area would continue into the reasonable 
foreseeable future in the same manner and to the same degree as they have been conducted in 
the present and recent past.  

It is also assumed that geothermal development may occur on the federal geothermal leases in 
the cumulative impact assessment area in the foreseeable future. Should the lessee determine 
that the geothermal exploration and drilling phases were “successful,” the next phase would be 
obtain the required approvals for and to develop the geothermal well field and construct and 
operate a geothermal resource utilization facility. This could include the development of a 
geothermal electric generating plant; direct use facilities (such as green houses or dehydration 
plants); or a combination of the two. The producing limits of the geothermal field(s) would be 
determined by developmental drilling. Surface disturbance to construct additional roads and drill 
pads would occur. Drilling of production wells would be initiated. Other facilities that could be 
constructed during development include a power plant, greenhouses or a dehydration plant; an 
electric transmission line; geothermal fluid pipelines; geothermal fluid ponds; and warehouse 
and maintenance facilities.  

There are no other actions with the potential for creating cumulative impacts either known or 
anticipated in the reasonably foreseeable future.  
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5.4 Cumulative Impacts for the Proposed Action 

5.4.1 Air Quality 

Fugitive dust would be generated from any surface-disturbing activities and travel on unpaved 
roads, although Cayley would water the disturbed ground during construction and utilization of 
the drill pads and access roads as necessary to control dust. The operation of diesel engines 
would also emit small quantities of criteria air pollutants (NO2, SO2, CO and PM10), criteria air 
pollutant precursors (VOCs) and air toxics (small quantities of diesel PM, acetaldehyde, 
benzene, and formaldehyde).  

5.4.2 Cultural Resources 

Most impacts to cultural resources would be prevented through the Section 106 process of the 
National Historic Preservation Act. Impacts to the integrity of setting of any subsequently 
identified National Register listed/eligible sites where integrity of setting is critical to their 
listing/eligibility could occur from construction of roads, drill site development, geothermal 
pipelines, power plants, or electric transmission lines. Roads could increase the likelihood of 
vandalism and illegal collecting/excavation of cultural sites. Mitigation measure(s) requiring 
surveys for cultural resources prior to surface disturbing activities, as required by the Proposed 
Action, would help reduce the potential adverse impacts to cultural resources, if implemented for 
the other actions.  

5.4.3 Invasive, Nonnative Species 

Past and present actions may have introduced and contributed to the spread of invasive, 
nonnative species within the area of cumulative effect, and the same may be expected from the 
reasonable foreseeable future actions. The geothermal development phase would cause the 
most extensive surface disturbance and would present the greatest opportunity for invasive, 
nonnative species introduction and proliferation. The number and size of construction vehicles 
and construction activities could lend themselves to transporting invasive, nonnative species to 
areas where they had not previously existed. Mitigation measure(s) to inventory and treat newly 
disturbed areas, and the washing of construction vehicles and workers’ boots would help reduce 
the potential adverse effects if also implemented for the other actions. 

5.4.4 Migratory Birds 

The amount of surface disturbance which may be created within the cumulative impact area by 
the geothermal operations would be a very small portion of the cumulative impact area. The 
geothermal development phase would create impacts very similar to the geothermal exploration 
phase, though they would last longer and create more potential for disruption to migratory birds. 
Mitigation measure(s) requiring inventories for migratory bird nests and limiting ground 
disturbing activities if conducted during the migratory bird nesting season, would help reduce 
the potential adverse effects if also implemented for the other actions. 

5.4.5 Native American Consultation 

Although no Native American concerns for the area of cumulative impact have yet been 
identified, consultation should also be undertaken for the geothermal development phase and 
each of the other actions to minimize any Native American concerns. 
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5.4.6 Special Status Species 

Impacts of the geothermal development phase on special status species would be very similar 
to the geothermal exploration phase, although they would last longer and create more potential 
for disruption. In most cases, geothermal development would not be allowed in areas where 
these activities could have a negative impact on special status species. Mitigation measure(s) to 
survey for special status species, as proposed for the Project, would help reduce the potential 
for adverse effects if also implemented for the other actions. 

5.4.7 Wastes, Hazardous or Solid 

The transportation, use, storage and disposal of hazardous materials and wastes are subject to 
numerous federal, state and local laws and regulations. These requirements are intended to 
protect the public and the environment and are applicable to each and all of these foreseeable 
future actions. Hazardous materials similar to those used by the Project are expected to be 
used by the projects anticipated within the cumulative impact assessment area, including 
petroleum hydrocarbon fuels (principally diesel fuel), hydraulic fluid, lubricants and drilling 
chemicals and materials.  

Impacts from the development phase of geothermal activity would be the same as from the 
exploration phase, but the quantities of hazardous materials, hazardous wastes, or solid wastes 
used and generated could be greater. Additional non-hazardous solid waste and liquids could 
also be generated by these cumulative projects, increasing the potential for contamination of 
water and soil, and possible impacts to wildlife. 

5.4.8 Water Quality (Surface and Ground) and Water Quantity 

Development of the geothermal resources would entail the drilling and completion of additional 
geothermal wells very similar to the current Project. The geothermal development production 
phase, during which the geothermal fluid would be produced and injected, may also begin 
during the “foreseeable future.” These activities would not be expected to create any direct 
cumulative impacts to water quality. Storm water runoff from geothermal development activities 
could create additional erosion and sedimentation. 

5.4.9 Geology and Minerals 

The geothermal reservoir may be temporarily affected by the drilling and testing operations.  

5.4.10 Soils 

Additional impacts to soils would be expected to occur from the geothermal development 
activities and other cumulative activities. Additional roads would be constructed; geothermal 
wells drilled; and geothermal pipelines, power plant(s) or utilization facilities and electrical 
transmission lines constructed. Each of these activities would disturb the soils in the affected 
areas, which would be “lost” until reclaimed following completion of the projects. Mitigation 
measure(s) requiring the salvaging of topsoil, as proposed for the Project, would help reduce 
the potential adverse effects if implemented for the other actions.  

5.4.11 Vegetation 

Additional impacts to vegetation would also be expected to occur from the geothermal 
development activities and other cumulative activities. Each of these activities would disturb 
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and/or remove vegetation in the affected areas. Mitigation measure(s) requiring timely 
reclamation and re-seeding of disturbed areas, as proposed by the Project, would reduce 
adverse impacts to vegetation. 

5.4.12 Wildlife 

Additional wildlife habitat would be disturbed by the geothermal development activities and other 
cumulative activities through the creation of roads, geothermal wells, geothermal pipelines, 
power plant(s) and electrical transmission lines. Wildlife habitat directly disturbed by these 
activities would be “lost” until reclaimed. General human activity and generated noise could also 
keep some animals away from habitat not directly affected by surface disturbance. The amount 
of this direct and indirect surface disturbance expected from the cumulative projects is likely a 
very small portion of the cumulative impact assessment area. There is abundant comparable 
wildlife habitat in the vicinity and region, and wildlife are normally able to move away from small 
areas of direct disturbance and into adjacent suitable habitat. Reclamation of directly disturbed 
areas, as proposed by the Proposed Action, would re-establish habitat for wildlife. 

5.4.13 Range Resources 

All of the past, present, and reasonable foreseeable future actions would be located within the 
Manhattan Mountain allotment. These actions would create additional, though small, reductions 
in grazing through the loss of forage from surface disturbance. Some of this reduction in forage 
would be temporary, until reclaimed, though some (like power plants and well sites) could be 
longer term. Only small, specific areas would be fenced (like power plants and well sites), and 
no cumulative activities are expected to prevent livestock access to available sources of water 
in the area. 

5.4.14 Recreation 

Except for any geothermal power plant sites, none of cumulative activities would prevent 
continued access by recreational users to the public lands within the cumulative impact 
assessment area. None should also adversely affect the ability of hunters to access previous 
hunting grounds, or adversely affect the abundance of game animals.  

Fugitive dust from vehicle traffic on unpaved roads, as well as noise and traffic from cumulative 
activities, could cause some recreational users to avoid those active portions of the area during 
the construction and drilling activities. These indirect effects would be temporary and short-term. 

5.4.15 Visual Resources 

Public lands within the cumulative impact assessment area are rated as VRM Class II, III, and 
IV. Some man-made features are currently visible within the cumulative impact assessment 
area. During the development phase of geothermal activities, the construction of roads, drill 
pads, pipelines, a power plant or direct use facility, and electrical transmission lines would result 
in long-term modifications to the line, form, color, and texture of the characteristic landscape. 
Roads, drill pads and pipelines could create strong horizontal and linear contrasts. Vegetation 
and soil removal could create color, textural and linear contrasts with adjacent areas that could 
be visible long after all the drilling and development facilities were removed. Constructed 
structures could have strong geometric and linear shapes, and solid colors, all contrasting with 
the natural landscapes and continuing throughout the life of the projects.  
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All of the contrasts could be mitigated on a case-by-case basis in order to maintain the area 
consistent with VRM Class II, III, and IV. Roads and pipelines could be sited and colored to 
blend in with the natural and existing horizontal features of the landscape. Disturbed areas 
could be revegetated to obliterate the contrasts. Larger structures could be painted with colors 
that would blend in with the surrounding landscape. 

5.4.16 Economic Values 

Beneficial economic impacts would be expected from the development phase of geothermal 
activity, although these would occur subsequent to the beneficial impacts of the Proposed 
Action. Some of the geothermal development construction work would likely be contracted out 
to local contractors and builders, and some of the required supplies and construction materials 
could also be purchased from local merchants. Some positive impacts could also be realized 
from the rental of hotel rooms and purchase of meals and entertainment by construction 
workers. 

5.4.17 Wild Horse and Burro 

All of the past, present, and reasonable foreseeable future actions would be located within the 
New Pass/Ravenswood HMA. These actions would create additional, though small, reductions 
through the loss of forage from surface disturbance. Some of this reduction in forage would be 
temporary, until reclaimed, though some (like power plant and well sites) could be longer term. 
Only small, specific areas would be fenced (like power plant and well sites), and no cumulative 
activities are expected to prevent wild horses and burros from accessing available sources of 
water in the area. 

5.5 No Action Alternative 

No Project activities would be undertaken if the No Action Alternative were selected. There 
would be no cumulative effects on air quality; cultural resources; invasive, nonnative species; 
migratory birds; special status species; wastes (hazardous or solid); water quality (surface and 
ground); geology and minerals; soils; vegetation; wildlife; range resources; recreation; visual; 
water quantity; and wild horse and burros from implementation of the No Action Alternative. 

5.6 Irreversible and Irretrievable Commitment of Resources 

No irreversible and irretrievable commitment of resources is expected. 



Upper Reese River Valley
     Hydrographic Area

Project Area

Figure 10: Cumulative Impacts Assessment Area
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6 RECOMMENDED MITIGATION AND MONITORING 

The following recommended mitigation and monitoring measures were developed through the 
analysis conducted in this Environmental Assessment. 

• Each area proposed for any new surface disturbance, including an appropriate buffer, 
would be surveyed by a professional archeologist acceptable to the BLM, and the results 
of this survey reported to the BLM with the request to commence surface disturbance. 
Drill pads would be constructed in such a way so as to ensure that recorded 
archaeological site materials are inventoried, documented and reported to the BLM, and 
a determination of their eligibility for the National Register of Historic Places and 
appropriate mitigation, if any, be completed by the BLM prior to disturbance to the site. 
To ensure that identified cultural resource sites adjacent to areas of disturbance are not 
disturbed, the limits of surface disturbing activities, including an adequate buffer zone, 
would be clearly marked and flagged prior to the start of all grading or other surface-
disturbing activities. The flagging would be set with the assistance of a professional 
archaeologist, and the construction/grading contractor and each of the workers would be 
trained to understand the flagging and its importance. BLM may determine that an 
on-site monitor is necessary. 

• If previously unrecorded cultural resources are encountered during grading or other 
surface-disturbing activities, all grading or other surface-disturbing activities at the 
location of the discovery would cease, and the BLM would be notified. Grading or other 
surface-disturbing activities would not recommence at the location of the discovery until 
the identified cultural resources(s) have been assessed, any necessary mitigation 
actions taken, and the expressed approval of the BLM granted. 

• Human activity within view (or within at least 0.5-miles) of sage grouse leks, especially 
between midnight and 10:00 a.m., shall be minimized between March 1-May 15. Sage 
grouse nesting and brood rearing areas shall be avoided by 0.5-miles between 
April 1-August 15. Sage grouse wintering areas shall be avoided by 0.5-miles while 
occupied. Vegetation disturbance shall be minimized in all known sage grouse habitats. 

Active ferruginous hawk nests shall be avoided by 0.5-miles between March 15-July 1 

• All areas proposed for surface disturbing activities shall be surveyed for the pygmy rabbit 
by a qualified biologist acceptable to the BLM prior to commencement of construction.  
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• Seeding of disturbed areas associated with range site R028XY010 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 

Species LBS./Acre 
Crested wheatgrass (Siberian) 2.00 
Indian ricegrass 2.00 
Needleandthread 2.00 
Bottlebrush squirreltail 1.00 
Forage kochia 0.50 
Scarlet globemallow 0.50 
Palmers penstemon 0.50 
Wyoming big sagebrush 0.10 
Spiny hopsage 1.00 
Fourming Saltbrush 2.00 
Totals 11.60 

 

• Seeding of disturbed areas associated with range sites R024XY005 and R024XY020 
would be completed using the following native seed mixture and application rate. Any 
variance in the mix would be coordinated first with the BLM Battle Mountain Field Office. 

Species LBS./Acre 
Thurber needlegrass 2.00 
Bluebunch wheatgrass 2.00 
Crested wheatgrass 2.00 
Basin wildrye 2.00 
Scarlet globemallow 0.50 
Palmers penstemon 0.50 
Forage kochia 0.50 
Wyoming big sagebrush 0.10 
Spiny hopsage 1.00 
Totals 10.60 

 

• Seeding of disturbed areas associated with range siteR024XY002 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 

Species LBS./Acre 
Crested wheatgrass 2.00 
Bottlebrush squirreltail 2.00 
Forage kochia 0.50 
Scarlet globemallow 1.00 
Shadscale 4.00 
Spiny hopsage 2.00 
Totals 11.50 
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• Seeding of disturbed areas associated with range site R024XY030 would be completed 
using the following native seed mixture and application rate. Any variance in the mix 
would be coordinated first with the BLM Battle Mountain Field Office. 

Species LBS./Acre 
Thurber needlegrass 2.00 
Crested wheatgrass 2.00 
Indian ricegrass 2.00 
Scarlet globemallor 1.00 
Yarrow 0.10 
Black sagebrush 0.10 
Forage kochia 0.25 
Shadscale 4.00 
Totals 11.45 

 

• Wellhead equipment left on the drill site following the completion of drilling would be 
painted a color, subject to approval by the authorized officer that would blend with the 
landscape. Prior to painting, Cayley would contact the Battle Mountain Field Office 
project lead. 
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7 COORDINATION AND CONSULTATION 

7.1 List of Preparers 
Bureau of Land Management, Battle Mountain Field Office 
John Ames, *** 
Duane Crimmins, Wildlife Management Biologist 
Gerald Dixon, Native American Coordinator 
Janice George, Archaeologist 
Richard Kurtz, Weeds Coordinator 
Charles Lahr, Realty Specialist 
Sheila Mallory, Geologist and Project Lead 
Michele McDaniel, Rangeland Management Specialist 
Anngelica Ordaz, Planning and Environmental Coordinator 
Rob Perrin, Recreation Specialist 
Joe Ratliff, Natural Resource Specialist 
Shawna Richardson, Wild Horse and Burro Specialist 
Jon Sherve, Hydrologist 
Mike Stamm, Wildlife Management Biologist 
Environmental Management Associates 
Dwight L. Carey, D.Env. Principal — Project Manager, Proposed Action and Alternatives. 

Education: Doctor of Environmental Science and Engineering, 
University of California at Los Angeles; Master of Science in 
Geology, University of California at Los Angeles; Bachelor of 
Science in Geology, California Institute of Technology. 

Experience: Over 25 years of experience in providing 
comprehensive environmental services to industrial and natural 
resource development clients and government agencies, including 
the preparation of environmental assessments (EAs) and 
Environmental Impact Statements (EISs) in compliance with 
NEPA.  

Heather T. Altman  Environmental Specialist — Introduction; Air Quality; Cultural 
Resources; Invasive, Nonnative Species; Migratory Birds; Special 
Status Species; Wastes (Hazardous or Solid); Water quality 
Surface and Ground); Geology and Minerals; Soils; Vegetation; 
Wildlife; Range Resources; Recreation; Visual Resources; 
Economic Values; Water Quantity; Wild Horse and Burros; and 
Cumulative Impacts. 

Education: Master of Science in Environmental Management, 
University of San Francisco; Bachelor of Science in Environmental 
Science, University of California at Riverside. 

Experience: Five years experience in the preparation of 
environmental impact assessments, environmental impact reports 
(EIRs) and Initial Studies (ISs) in compliance with CEQA and EAs 
in compliance with NEPA. 
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7.2 Agencies, Groups, and Individuals Contacted 
 
United States Fish and Wildlife Service, Nevada Fish and Wildlife Office 
Robert D. Williams, Field Supervisor 
 
Nevada Natural Heritage Project 
Eric S. Miskow, Biologist III/Data Manager 
 
Cayley Geothermal, Inc. 
Joel Ronne, Project Manager 
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APPENDIX A: Special Geothermal Lease Stipulations 
 





















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B: U.S. Fish and Wildlife Service Consultation 

 







 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C: Best Management Practices for Road Construction 

 
 



Best Management Practices for Road Construction 

General Guidelines 

Evaluate the erosion potential for the project to determine the level and extent of highly 
erodible areas requiring coordination between engineering, soils and hydrology.  
Recognize the cost of road construction will be significantly greater in erodible terrains. 

Soils that have a low bearing strength tend to rut readily when wet, which leads to water 
concentration and erosion.  This low bearing strength results in water quality impacts.  
Roads constructed in these soils should be designed to withstand wet weather traffic or 
traffic should be restricted in wet seasons. 

If there is a potential for wet weather use, a stable road bases should be designed.  For 
long term all weather use, the road should have a structural section designed to mitigate 
rutting. 

Road Slope and Spoil Disposal Area Stabilization 

Identify soil environmental site factors and their variance along the roadway.  Determine 
the proper seed/fertilizer mixture to stabilize roadway slopes and waste spoil areas. 

Mechanical stabilization should be accomplished in highly erodible soils using 
geotechnical materials, jute netting, punched straw or other proven technique. 

In areas of highly erodible soil, windrow clearing debris at the base of the fill slopes to 
mitigate erosion. 

Road Slope Stabilization 

For cut slopes, allow them to be left as steep as possible to minimize the surface area 
subject to erosion.  Do not lay the slopes back.   

Control of Road Drainage 

For roads within highly erodible areas, use insloped roads only in cases where 
maintenance can be performed on a regular basis.  All other roads should be outsloped. 

For highly erodible soils, inslope and ditch fill sections with culverts in order to prevent 
water from flowing down the face of fills. 

Berms may be used to direct water to overside drains, if available. 

Culvert headwalls should be constructed for perennial or intermittent stream crossings in 
highly erodible soil areas using riprap, soil cement, concrete, in order to prevent erosion. 



Energy dissipators should be used in areas of water concentration, where significant 
erosion will result. 

Construction of Stable Embankments (Fills) and Culvert Backfill 

In highly erodible soil areas, the larger and more critical fills should be compacted to 
95% of  AASHTO T-99 specification.  Fillslopes should be constructed at 1½ to 1.  For 
fills compacted through layer placement along, fillslopes should be constructed at 
1¾ to 1.  No fills will be constructed on side slopes exceeding 55%. 

For areas designed to have compacted fills and having slopes exceeding 40%, terrace the 
natural slope to key in the fill. 

Care should be taken to compact the outer edge of the fill in highly erodible soil areas 
using a sheeps-foot type roller or other approved techniques. 

Maintenance of Roads  

In highly erodible soil areas, special attention should be paid to maintaining road 
drainages, including surface drainage configuration, culverts and overside drains for 
roads having all levels of maintenance.  Cut slopes should not be undercut and drainages 
should be kept open, clean and functioning. 

Road Surface Treatment to Prevent Loss of Materials 

For road construction in areas having highly erodible soils, full-width stabilization, 
including the ditch, should be performed using aggregate, asphalt concrete, penetration 
oil treatment or other approved methods that will achieve long term stabilization of the 
road bed.  Stabilization methods should be designed to exceed normal use so erosion 
control devices remain effective well past the intended use.  Stabilization should be 
considered for road segments adjacent to or crossing sensitive streams, grades exceeding 
6% and for areas having sideslopes in excess of 30%.  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D: Special Status Species of the Shoshone-Eureka Resource Area 



Special Status Species, Shoshone-Eureka Resource Area      August, 2005 
 
BLM is required by the Endangered Species Act of 1973, as amended to ensure that no action on 
the public lands jeopardizes a threatened, endangered, or proposed species.    
 
Threatened, endangered, proposed, and candidate species of the Shoshone-Eureka Planning Area 
of the Battle Mountain BLM Field Office include:  
 
Species       Status 
 
Mammals 
none 
 
Birds 
Bald eagle (Haliaeetus leucocephalus)   Threatened 
Yellow-billed cuckoo (Coccyzus americanus)  Candidate 
 
Fish 
Lahontan Cutthroat Trout (Oncorhynchus clarki henshawi)        Threatened 
  
Reptiles 
none 
 
Amphibians 
Spotted Frog (Rana luteiventris)    Candidate 
 
Invertebrates 
none 
 
Plants 
none 
 
 
Other Special Status Species 
In addition to federally listed species, BLM also protects by policy (see 6840 section of the BLM 
Manual), other special status plant and animal species, most notably species designated as 
“sensitive” by the Nevada BLM State Director.  Special status species known or thought to occur 
within the Battle Mountain Field Office Area include: 
 
Scientific Name    Common Name    
 
Mammals  
Antrozous pallidus    pallid bat     
Brachylagus idahoensis   pygmy rabbit      



Corynorhinus  townsendii    Townsend’s big-eared bat   
Eptesicus fuscus     big brown bat     
Lasionycteris noctivagans    silver-haired bat     
Myotis ciliolabrum     small-footed myotis     
Myotis evotis      long-eared myotis     
Myotis thysanodes     fringed myotis 
Myotis volans      long-legged myotis 
Ovis canadensi nelsoni    desert bighorn sheep 
Pipistrellus heperus     western pipestrelle 
 

Birds  
Accipiter gentilis     Northern Goshawk     
Aquila chrysaetos     Golden Eagle       
Asio flammeus      Short-eared Owl       
Asio otus      Long-eared Owl      
Athene cunicularia      Burrowing Owl      
Baeolophus griseus     Juniper Titmouse     
Buteo regalis      Ferruginous Hawk      
Buteo swainsoni     Swainson's Hawk     
Centrocercus urophasianus    Greater  Sage-Grouse    
Charadrius alexandrinus    Snowy Plover      
Falco mexicanus     Prairie Falcon     
Gymnorhinus cyanocephalus    Pinyon Jay      
Icteria virens      Yellow-breasted Chat   
Ixobrychus exilis     Least Bittern     
Lanius ludovicianus     Loggerhead Shrike    
Leucosticte atrata     Black Rosy-Finch     
Melanerpes lewis     Lewis’s Woodpecker     
Numenius americanus     Long-billed Curlew      
Oreortyx pictus     Mountain quail       
Otus flammeolus     Flammulated Owl      
Pooecetes gramineus     Vesper Sparrow  
Sphyrapicus nuchalis     Red-naped Sapsucker     
Toxostoma crissale     Crissal Thrasher      
Toxostoma lecontei     LeConte’s Thrasher    
Vermivora luciae     Lucy’s Warbler   



Vireo vicinior      Gray Vireo       
  
Amphibians   
none     
 
Fishes   
Gila bicolor euchila     Fish Creek Springs tui chub   
Gila bicolor ssp.     Big Smoky Valley tui chub  
Rhinichthys osculus lariversi    Big Smoky Valley speckled dace 
 
Snails  
Pyrgulopsis augusta     elongate Cain Spring pyrg    
Pyrgulopsis basiglans     large-gland Carico pyrg    
Pyrgulopsis pictilis     ovate Cain Spring pyrg      
 
Butterflies  
Cercyonis oetus alkalorum    Big Smoky wood nymph     
 
Plants  
Arabis falcifructa  Elko rockcress    
Asclepias eastwoodiana  Eastwood milkweed    
Epilobium nevadense  Nevada willowherb    
Eriogonum anemophilum  windloving buckwheat   
Parthenium ligulatum  ligulate feverfew 
Penstemon tiehmii  Tiehm beardtongue     




