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Rye Patch Geothermal Field /{ .
Pershing County, Nevada

GRC Fieldtrip; September 2002

Wm. J. Ehni; Ehni Enterprises, Inc.
Richard K. Ellis; Presco Energy, LLC

The Rye Patch Geothermal anomaly is located in Pershing County, Nevada, T31N R33E. The area of
exploration is roughly 1.5 square miles, centered principally in section 28 and the south half of section 21.
Down-hole flowing temperatures from wells in the Rye Patch field have been recorded as high as 400°F
(44-28 well), while the highest static bottom hole temperatures have been recorded in the E1 well
(353.8°F at 1,835 feet). Most of the wells have significantly lower down-hole flowing temperatures than
the 44-28 well, and the geochemistry of these fluids indicates that they are derived from mixed origins,
cold water and hot (470°F+) water. Geochemistry of fluids produced from existing wells indicates that the
resource temperature is at least 470°F. The average concentration of SiO2 for the 44-28 well is 461ppm
(12 samples).

Geothermal and geophysical anomalies define structures which parallel the range-front fault; and the
geologic model of this resource, developed using an extensive data base, identifies faults within this
system as the primary conduits for the upward migration of hot geothermal fluids from depth. Outflow
zones from these faults into permeable intervals have been identified, and they produce large convective,
nearly isothermal, intervals in several of the existing wells.

The Humboldt Range, east of the Rye Patch geothermal field, is composed primarily of Mesozoic
volcanic, carbonate and clastic rocks. The range is structurally controlled by high-angle normal faults
associated with the crustal extension that produced the present day Nevada block-faulted basins and
ranges. The area is seismically active, with Holocene age faults offsetting recent fanglomerates on the
northwest flank of the range. The amount of structural relief in the area due to faulting is difficult to
ascertain; however, considering the depth to Mesozoic rocks west of the range and the presence of
Mesozoic rocks at Star Peak, east of Rye Patch, there is probably over 10,000 feet of vertical offset
attributable to Cenozoic faulting. The estimated depth to Mesozoic bedrock west of the Rye Patch
geothermal field is about 7,000 feet, approximately 3,000 feet below sea level. The elevation of Star
Peak east of the Rye Patch geothermal field is 9,834 feet.

The dip of the main system faults is significant and could explain why earlier wells did not penetrate the
main fault-fracture zone. Prior to 1991, interpretations of the dip for the Rye Patch fault were between
62° and 67°, based on projecting the surface trace of the fault into the lost circulation zone encountered in
the E1 well at a depth of 1831". This led to an erroneous estimation for the angle at which the fault dips,
and may well have resulted in numerous sub-commercial wells. In reality, the E1 well produces from an
intermediate-depth carbonate aquifer fed by the high-angle fault system.

HISTORY OF PROJECT

Prior to 1977, approximately eight temperature gradient holes were drilled by Phillips Petroleum
Geothermal Division in the area. Most of these wells were drilled to a depth of 300 feet or shallower. An
anomaly identified from these shallow temperature gradient holes in sections 21 and 28 in T31N, R33E,
led Phillips to drill Strat Test 5A in March 1977, to a total depth of 1,968 feet in section 21. Based on the
encouraging results of this hole, which had a bottom hole temperature (BHT) of 345°F, Phillips proceeded
to drill a production-size well to test the resource. In December 1977, Phillips drilled Campbell E-1, as a
twin to Strat Test 5A, to a total depth of 1,859 feet. The E-1 well was successfully completed as a
potential geothermal producer, with an initial production rate reported of 900,000 Ibs/hr at 360°F.
However, this well showed pressure decline over time on long-term tests, which suggested to Phillips
personnel that the well had not penetrated the main reservaoir.
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In December 1978, Phillips continued their exploration efforts to the south in section 33, and drilled Strat
Test #6 to a total depth of 1,960 feet; however, the well had a relatively low BHT (169°F), which
discouraged further exploration to the south. Then in March 1979, Phillips drilled a full-scale production-
size well, the Campbell E-2, about one mile north-northeast of the E1 well in section 15 to a total depth of
8,060 feet. The E2 well did not encounter adequate permeability for production purposes, although the
bottom hole temperature was 378°F.

After Phillips ceased company-wide geothermal operations, the project was basically dormant until OESI
acquired the prospect and drilled six temperature gradient holes (RP1 - RP6 holes) in July 1991. An
anomaly identified with these additional temperature gradient holes near the center of section 28 was
then drilled in late 1991. This well (44-28) spudded in September 1991, and completed in November
1991, was subsequently flowed-tested at an initial rate of 400,000 Ibs/hr and 400°F. Interestingly, the
static BHT for the 44-28 well is only 316° F suggesting communication with a deeper, higher temperature
resource.

Seven additional commercial-size wells were drilled following the successful completion of the 44-28 well.
None of these wells performed as well as the 44-28 well. The operator and independent contractors
determined that there was insufficient production from these wells to fully supply the 12.5 Megawatts
power plant, which was constructed and nearly completed at the time drilling ceased. Funding support
was withdrawn and the project operations were suspended. In the aftermath, TIC became the owner of
the uncompleted power plant, the geothermal leases and related project assets.

On April 2, 2000, Mt. Wheeler Power began drilling the 72-28 well, with the intent to develop additional
production for the mothballed power plant. Two faults were targeted as primary production zones, and a
shallower stratigraphic unit of permeable carbonate rocks, fed by these faults, was also mapped as a
potential production zone. The E1 fault, mapped with 3D seismic data, and the Rye Patch fault
recognized on air photos and temperature gradient data, both intersect the Humboldt City thrust fault at
depth (mapped with 3D seismic data). Unfortunately, due to severe drilling problems the well was
temporarily abandoned at 977' on April 27, 2000. Drilling resumed on the 72-28 well with additional
funding from the DOE on March 31, 2001. Sandia Labs assisted in designing a polyurethane plug for
curing the loss of circulation problems and the well was successfully drilled to at total depth of 2088’ (GL)
into the carbonate production zone. On the 26" of May 2001, the zone was flow tested at 1.8 million
pounds per hour with a flowing well-head temperature of 297F and 71 psig well head pressure. The zone
was considered commercial and completed in June of 2001.

Presco Energy acquired the plant, wells, leases and related Project assets in July of 2001, and expanded
its lease position to cover a substantial portion of the Rye Patch KGRA known to have commercial
generation potential. With the early 2002 completion of an extended reservoir test and modeling
sequence (72-28 well flowed for 40 days, with injection in the E-1 and pressure/temperature/geochemical
monitoring in 68-21, 51-21 and 44-28 wells), the reservoir “certification” process (and final construction
design) are complete. What was originally intended to be an early 3™ quarter, 2002 start-up has been
pushed back as the PUC completes its rulemaking on the REC, and Sierra Pacific Power resolves its
financial dilemma. A number of options exist for the sale of Rye Patch power, however, and these are
being explored and pursued aggressively. Presco plans the near-term expansion of the geothermal
resource at Rye Patch and the adjoining Humboldt House area to the north, with new geophysical
surveys scheduled and at least two new wells to be drilled over the next 12 to 18 months.

Attached Figures:

Location Map - Rye Patch Geothermal Field
Geologic Well Summary — Well #72-28
Geologic Interpretation Along A-A’

Photo — Well #72-28 Flowing May 26, 2001
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Geologic Interpretation along A-A

52-28 -
320,000 Lbs/hr o )it | bs/hr Drilling of the 72-28 well began in April of 2000.
4208 320° Fahrenheit

n After drilling into the intermediate depth aquifer,
900" Futwenhet A’ East the zone was tested and determined to be
commercial (1.8 million pounds per hour at 300° F)
the decision was made to complete the well in
this zone, and not risk damaging it by drilling
ahead to test the Rye Patch and E1 fault targets..

Intermediate depth Carbonate aquifer.

Isothermal temperature profiles.
/ Permeability decreases with distance from
source of geothermal fluids (Rye Patch Fault)

Erosional o™ The resource temperature, as calculated using
Unconformity/ silica geothermometry, is 430°F. These relatively
high values are an indication that the “plumbing”
system for this resource will be controlled by high
angle faults. High angle faults will tend to produce
higher temperature fluids than lower angle faults.
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Mt. Wheeler Power

Geologic Well Summary
Well #72-28
Rye Patch, Nevada
939’ from the east line, 884’ from the north line of
Section 28, T31N R33E
Ground Level: 4536’ above sea level

All depths relative to Ground Level(GL)
unless otherwise noted
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Conglomerate, red brown matrix, poorly indurated, matrix is very fine grained red
brown to brick red, sample washes to a gray to med gray overall color. Clasts
are poorly sorted, rounded to angular, loose, composed primarily of limestone
> 1500 with non calcareous shale content increasing with depth.
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Location Map: Rye Patch Geothermal Field
Pershing County Nevada
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