CHAPTER 2
PROPOSED ACTION AND ALTERNATIVES

This chapter describes the Proposed Action and the No Action Alternative being analyzed in
this environmental assessment.

2.1 PROPOSED ACTION

The proposed action consists of constructing and maintaining ten well pads and drilling and
testing ten exploratory wells at these pads to determine whether there are sufficient
geothermal resources for power production at the Vulcan Salt Wells leases. The proposed
action includes the eventual abandonment of these facilities. Figure 2-1 shows the location
of the proposed well pads on the Vulcan leases as well as the locations of the ten pads
approved and constructed in 2007 (EA-NV-030-07-05).

Two existing gravel roads run south from Highway 50 through the project area. The main
access road runs from the Salt Wells intersection through the leases east of the Bunejug
Mountains and continues south to Simpson Pass. Pit Road runs through the leases west of
the Bunejug Mountains past the Munoz Gravel Quarty, to Simpson Pass. These existing
roads would serve as the main transportation corridors from Highway 50 to the proposed
well pad sites. Approximately five miles of the existing access roads have been upgraded
with gravel. An existing diagonal road connects the two access roads, and the portion of this
road within Sections 14 and 15 to Pad 7 has also been graveled.

Exploratory Drilling

Pad Construction

Exploratory drilling operations would be conducted within 350-ft by 350-ft well pads at each
drilling location. Figure 2-2 shows a typical well pad layout for the drilling rig, reserve pits,
pumps, office facilities, crew facilities, parking, storage, and other drilling fluid treatment
apparatus.

Each pad would have room for a 200-ft by 60-ft reserve pit for drill fluids and rock cuttings,
two 20,000-gallon water tanks, and an 8,000-gallon fuel tank. The reserve pit would be lined
with local clay materials to impede infiltration of drilling fluids to ground water. Minor
adjustments to equipment placement may be made, based on site-specific considerations;
however, the pad footprint would retain the same overall dimensions and occupy the same
total area as in Figure 2-2.
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2. Proposed Action and Alternatives

Photo Depicting a Typical Drill Rig

The proposed well pads are located on relatively flat terrain, but would require vegetation
clearing and minor grading to allow access and placement of the drill rig and associated
equipment needed to drill the wells. The pad would be constructed from local compacted
soil materials and surfaced with gravel and crushed rock from the Munoz quarry located in
Section 21, west of the Bunejug Mountains, or from the on-site borrow pit located in
Section 14, east of the Bunejug Mountains. Vulcan has received a BLM Mineral Material
Contract to purchase up to 40,000 cubic yards of material from the borrow pit. Any suitable
topsoil would be stockpiled on site for later restoration. Approximately 5 or 6 employees
and their equipment would take four to five days to construct each drill pad.
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2. Proposed Action and Alternatives

Each pad would have an access road approximately 14-ft wide (see Figure 2.1). The
approximate length of the access road to each new pad is as follows:

Pad 10 600 ft
Pad 11 1,100 ft
Pad 12 3,600 ft
Pad 14a 1,900 ft
Pad 15 1,000 ft
Pad 16 2,200 ft
Pad 17 2,200 ft
Pad 18 1,900 ft
Pad 19 1,400 ft
Pad 20 1,700 ft

Vulcan would install a 500-gallon diesel tank at a central storage area in Section 14 to
provide fuel for the construction equipment. The diesel fuel tank would be stored within a
secondary containment berm.

If drilling is successful in finding geothermal production zones, Vulcan may drill up to five
production wells on each of the 350-ft x 350-ft pads.

Drilling Operations

The proposed exploratory drilling would involve drilling and casing wells to depths of
approximately 750-ft to 10,000-ft below ground surface (bgs). The drilling contractor would
be Rocket Drillco LLC (Rocket), a subsidiary of Vulcan Power Company, based in Fallon,
NV. Rocket would use a Brewster N-4 rotary drill rig or a 950,000-1b triple rig, using a mill
tooth or tungsten carbide drill bits (Figure 2-3). The Brewster rig has a 97-ft derrick; the
triple rig has a 136-ft derrick. Both rigs have mud systems with two 1,000-hp pumps and
diesel-powered engines and generators. Rocket would install industry standard blow out
prevention equipment (BOPE) on the wellheads to prevent the escape of formation fluids
during drilling and well completion operations.

Each drill rig would be operated by a crew of five per 12-hr shift plus one tool pusher
responsible for all operations on the land-drilling rig. Rocket expects that each well would
be drilled within 45 days.

Rocket would use drilling fluids as a mud slurry or aerated fluid to maintain sufficient
pressure on formation fluids to prevent their escape, improve the rate of penetration and
provide a means of well cleanup during drilling. Groundwater may be encountered from
near surface to 150-ft bgs and would be cased off to ensure protection of the water source.
Blank steel casing would set to a depth to isolate geothermal fluids from shallow
groundwater aquifers. Drilling would continue until encountering the geothermal
production zone or up to a depth of approximately 10,000-ft.

Drilling requires maintenance and use of two types of hazardous materials at the well sites:
lubricants for the rotating equipment and diesel fuel for the drill rig.
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2. Proposed Action and Alternatives

Water Supply

The proposed activities require water for dust suppression during construction of roads and
well pads and to produce drilling mud during exploratory drilling. Drilling mud is a mixture
of water and clay used to cool and lubricate the drill bit and remove cuttings from the well.
Vulcan estimates that up to 7,700 gallons of water per day would be needed for dust
abatement and 21,000 gallons per day for drilling.

Water for drilling the exploratory wells and dust abatement would be trucked to the project
area from the Truckee-Carson Irrigation District in Fallon under an existing agreement or
supplied from agreements with private parties who have water available for sale, such as the
Norman Frey Rambling River Ranch in Fallon, NV.

Well and Stratum/Reservoir Testing

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

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

Vulcan would discharge geothermal fluid from long-term pumping tests to the reserve pit at
the well pad being drilled or conveyed to other well pads, or the borrow pit previously
approved for this purpose. The reserve pits would be lined with local clay materials to
impede infiltration of fluids to groundwater. Water quality of the geothermal fluids is similar
to quality of the shallow groundwater. Vulcan would reinject the remaining fluids in
accordance with Underground Injection Control (UIC) permits and Nevada Division of
Minerals (NDOM) requirements.

Vulcan would implement geothermal well testing at Salt Wells, including pressure
monitoring, temperature data, geochemical data, flow rate, and drawdown among other
reservoir properties. Collection of this data would help in the evaluation of potential
pumping well effects on BLM managed surface resources. The required BLM
environmental reviews prior to utilization of the geothermal resources would consider any
necessary mitigation for increases in indirect impacts.
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2. Proposed Action and Alternatives

Well and stratum testing will define reservoir characteristics and will predict the effects of
pumping on existing wells as well as potential dewatering of shallow strata. Additional data
would be collected to measure stratum and geothermal reservoir properties. Pressure,
temperature, and spinner surveys may be run during the long-term test to identify producing
zones and to determine possible production problems such as scale buildup. Pressure
transients may be measured in the producing well and in neighboring wells to calculate
reservoir permeability.

Shut In and Well Maintenance

Upon completion of well testing, the well test equipment would be removed from the site.
Prior to termination of drilling and testing operations at the site, the wellhead would be
charged with nitrogen gas to displace non-condensable gas from the wellhead. A pressure
gage would be placed on one of the wing values for occasional pressure checks. Wellheads
would be maintained on a regular basis including biannual charging of the wellhead with
nitrogen and greasing of well valves.

Standard Operating Procedures, Best Management Practices, and Proposed
Mitigation

Standard Operating Procedures and Best Management Practices (BMPs) would reduce the
effects on the human and natural environment. In addition to procedures identified in The
State of Nevada Handbook of Best Management Practices, the following mitigation
measures would be followed to reduce any impacts:

*  During construction soil erosion would be prevented by minimizing cut to fill and
the use of soil barriers and rip rap;

*  Existing roads would be evaluated and propetly graded and repaired in areas that
show evidence of enhanced erosion;

*  Construction sites would be designed to avoid cultural sites;

*  Water trucks would be used to control fugitive dust from Vulcan activities on dirt
roads and construction areas at all times during exploration, development, and
construction phases;

*  The sites would be surrounded by a soil berm to restrict surface water from entering
the site. The drill rig fuel tanks and lubricants would be located within a soil berm
to contain spillage. The site would be graded in order that runoff is directed to the
mud sump;

*  The known ground water zones would be cased off while drilling the well to prevent
contamination by geothermal fluids;

*  An archeological evaluation of each well site would be completed prior to
construction. In the event that any artifacts or remains are found during
construction or drilling, work would cease within 150-ft of the discovery and the
State Division of Historic Preservation and Archeology immediately notified at
(775) 684-3448;

*  No wetlands, riparian areas or ephemeral meadows would be impacted by the
proposed action;

* In addition, no runoff water (including that from roads) would be allowed to flow
into intermittent or perennial waterways without first passing through a
sediment-trapping mechanism;

* Erosion control structures may include: waterbars, berms, drainage ditches,
sediment ponds, or other devices;
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2. Proposed Action and Alternatives

*  Vulcan Power Company and its contractors would comply with all regulatory
requirements for storage and handling of hazardous materials and wastes.

*  Sanitary facilities would be provided during construction and drilling by use of
portable toilets;

*  Trash would be retained in portable trash cages and hauled to an authorized disposal
site;

* No surface use would be permitted within 0.6 miles of occupied raptor aeries (nests)
during the nesting and fledging period;

*  The reclamation procedures for the well pad after completion would consist of
sump filling, re-grading and re-seeding at BLM direction.

2.2 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS
During the process of developing Vulcan Power well sites, the initial consideration of
potential locations resulted in a vatiety of alternatives for well site locations, which were
considered but subsequently deemed unsuitable. Subsequent analysis and investigations
revealed that several of the original sites had to be modified because they failed to meet any
or all of the project objectives in a cost-effective way or with regards to minimizing impacts
to archaeological resources.

Vulcan evaluated the impacts of well locations on surface environmental resources, including
playas and water dependent vegetation and concluded that, with the proposed mitigation, the
only potentially significant resources that could be affected by the proposed drilling program
would be the cultural resources at Pads 11 and 14.

There were additional alternatives, which were eliminated from further consideration
because they failed to meet any or all of the following project objectives in terms of cultural
criteria. Onsite surveys were completed on the original sites and in several instances, were
found to contain cultural artifacts eligible for the National Register of Historic Places
(NRHP) that necessitated changing the original locations. Proposed access roads and drill
sites were relocated in order to avoid impacts to archaeological sites that were found during
the survey. The sites evaluated and changes made to avoid cultural impacts are as follows:

1. Drill Pad 14 (CLB 14-1) was eliminated from use and the drilling was located to a new
site (Pad 14a) across the access road to the east in order to avoid impact to artifacts that
were present at the original location.

2. The location for Pad 11 (CLB 71-15) was moved to the east within the study area in
order to avoid impact to artifacts that were present at the original location.

2.3 NO ACTION ALTERNATIVE
Under the No Action Alternative the exploration drilling would not be conducted at the Salt
Wells leases.
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