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Standard Steam Trust LLC of Denver, Colorado (SST) holds a set ofleases for exploration and 

development rights in the Newdale geothermal energy prospect, Madison and Fremont Counties, 

Idaho. Most of these leases are private (Fee), a few are State lands, and certain additional State 

and Federal (Bureau of Land Management) leases are being sought. The currently established 

leases total about 53.4 km2 (13,197 acres or 20.6 square miles), covering 77% of what is 

considered to be the project area. 

The area lies along the SE edge of the Eastern Snake River Plain, a region in which elevated 

crustal heat flow (creating gradients of 50°C to 70°C/km) has been well-established. A ~25 

square km (~ 10 square mile) thermal anomaly containing hot water is present at depths of about 

500 to 2,000 ft. Waters sampled at numerous highly productive irrigation wells drilled to depths 

of500 to 1,000 ft have measured temperatures (at the wellhead) up to 52°C and chemical 

characteristics that indicate equilibration with surrounding rocks at about 110o~120°C and 

perhaps deeper at about 185°C. Two geothermal exploration holes were drilled in the early 

1980s, to a maximum depth of about 3,000 ft. Neither hole was logged for temperature under 

stable conditions, but one (located near the edge of the thermal anomaly) found a temperature of 

88°C (190°F) at 600 m (2,000 ft) depth that is probably accurate. 

The existence of the Newdale anomaly appears to be a function of elevated permeability in the 

host rhyolites (silicic volcanic rocks) of the area. This elevated permeability may, in turn, be 

related to deep-seated intersections between several large-scale geologic structures (faults and 

buried volcanic centers or portions thereof). The distribution of permeability at depth is not yet 

well understood, but shallower permeability is so high that deep permeability may also be 

significant and possibly very heterogeneous. Meteoric water is heated by circulation to depth 

and rises into the shallow anomalous zone. The depths, temperature environments and rates of 

deeper circulation are poorly constrained, and temperatures at a target drilling depth of about 

5,000 ft could be little more than about 120°C or equally could exceed 150°C. 
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The target for further exploration of the prospect needs to be permeability at depths of about 

5,000 ft and more, where conditions may be hot enough for a commercial geothermal project 

(roughly 150°C or higher) .. There is a good chance that the same tectonic conditions that have 

created high permeabilities in the shallow anomaly have created deeper permeability, but this 

remains to be proven_ 

Ifpermeability at temperatures averaging 150°C to 175°C can be found by drilling and testing, 

and if this permeability is located more-or-Iess in equal extent to the area of the shallow anomaly 

or one third of it, then a probabilistic estimate of recoverable heat in place indicates that the 

resource may generate about 70 MW of electricity for 20 years. The utility of this estimate 

depends not only on rmding permeability at depth, but also the temperatures anticipated and 

finding that the drilling costs incurred (dollars per MW generated) will be commercially 

acceptable_ The permeability found must be both local (supporting individual wells) and also 

more general (creating adequate reservoir capacity). 

The next stage of the project needs to comprise deeper drilling and testing than done thus-far, 

and one to three wells drilled to depths of 1.5 to 1.8 kIn (5,000 ft - 6,000 ft) are recommended. 

The first well should be drilled at about the center of the anomaly. Another (probably only if the 

first is successful) would be drilled SE of the Teton Dam site. A third might be considered, in 

the SW of the prospect, if one or more of the first two is successful or otherwise promising. 

vii 
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Standard Steam Trust LLC of Denver, Colorado (SST) has commissioned GeothermEx, Inc. of 

Richmond, California (GeothermEx), to prepare an independent technical report on the Newdale 

geothermal energy prospect in Madison and Fremont Counties, Idaho (Figure 1.1-1). SST holds 

geothermal exploration and development leases in the area which total about 63.4 km2 (24.5 

square miles), herein referred to as the prospect or project areal. 

Exploration for geothermal resources has been conducted in the Newdale area by other entities 

and SST has conducted additional exploration with the goal of development. This has comprised 

geologic assessments, shallow drilling, gravity and magnetic surveys to better confmn and define 

the commercial viability of the resource for electric power generation, with the immediate goal 

of selecting sites for deeper drilling. 

1.2 Purpose 

The present report is intended to describe the current status of the Newdale project, to provide an 

evaluation of the geothermal resource as permitted by available data, and to discuss the plans of 

SST for continued exploration and development work. 

1.3 Sources 

GeothermEx's description and evaluation of the Newdale project is based on published and 

unpublished data from several sources. This includes materials provided by SST, and 

1 The "project area" or "Newdale lease" on many of the maps herein is an informal boundary, drawn by SST, around 
most of the lands leased as of November 2009. The most recent leases (December) are presented and tabulated in 
Section 3.1. 
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information obtained by GeothermEx from other sources, including GeothermEx' s own data 

files. Major categories of information used for the report include: 

• studies of regional heat flow and the geologic setting and history (including 

volcanic/magmatic activity) of the eastern Snake River Plain; 

• locations, depths and temperature gradients in shallow boreholes drilled for 

temperature measurement; 

• chemical and stable isotope analyses of warm spring and well waters, and chemical 

geothermometers computed from chemical analyses of groundwaters, and; 

• gravity and magnetic surveys. 

References to published data sources are provided in Section 15. Citations to these sources are 

provided below only where deemed important for specificity. 

1.4 Scope 

The scope of this evaluation is designed to meet the requirements of the Toronto Stock Exchange 

(TSX) for a technical report in 43-101 format and the report is organized to address the topic 

areas specified in those requirements. As noted above, the report has been prepared from 

existing information compiled from various sources; GeothermEx has not conducted any 

independent field work in support of the evaluation. The information used for this evaluation is 

believed to be accurate. GeothermEx has not independently verified its accuracy, but comments 

regarding uncertainties in the data are provided. 

The evaluation of the geothermal resource includes the following principal components: 
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• Assessment and synthesis of the project area's geologic setting, with a focus on 

aspects that are likely to have the most significant impact on the presence and character 

of geothermal resources (Sections 6 and 7). 

• Analysis of indications of geothermal activity in the area, including indications from 

geology, geophysics, geochemistry and exploratory drilling (Sections 6 and 7). 

• A preliminary conceptual model of the geothermal resource for the purpose of 

estimating the potential location, extent and characteristics of the resource (Section 7, 

renamed herein as Reservoir Type from the normal 43-101 format title Deposit 

TypelMineralization). 

• The estimated the size of the indicated geothermal resource in the project area (Section 

11). 

• Assessment of SST's current plans for further exploration and development of the 

project area, with recommendations for these activities (Sections 8 and 14). 

Other sections of this report provide descriptions of the leases and conditions in the lease area 

(Sections 3 and 4); the history of prior exploration (Section 5); a summary of previous drilling in 

the area (Sections 6 and 9); consideration of adjacent properties (Section 10), and; other relevant 

data and information (Section 12). 
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GeothermEx has relied on SST, its staff and consultants to provide certain supporting 

documentation, data, reports and information in preparation of this report. The conclusions and 

recommendations presented herein are based on information available at the time of this report, 

supplied by SST, its consultants and third party sources. GeothermEx has been aware of the 

need to detect any errors in or omissions from the data and information provided, but cannot be 

responsible for undetected errors or omissions that exist. Assumptions and parameters related to 

the resource evaluation are described in relevant sections of this report. 
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The project area leases held or being sought by SST are described in detail by Table 3.1-1 by 

map Figures 3.1-1. This table and figure were supplied to GeothermEx by SST and have been 

re-formatted for presentation without any changes to content. They have been reviewed by 

GeothermEx for general compatibility, but complete compatibility and accuracy in all details has 

not been confirmed. 

The total project area is defined as 26.7 sq. miles (6913.8 Ha or 69.14 sq. Ian), of which 13,197 

acres (5340 Ha or 53.40 sq. Ian) is controlled by SST. 

3.2 Nature and Extent of Title 

The nature and extent oftitle to the lands in Table 3.1-1 and Figure 3.1-1 are as follows. 

The Fee leases are the same for all lessors: 10-year leases which automatically renew after ten 

years if the lessee is producing geothermal products and then remain held by production until 

production ceases. There is no requirement for minimal work or performance. Surface rights of 

ingress and egress are generally included. 

The State ofldaho leases are the standard lease for Idaho government lands. 

Property boundaries are not located in the field, but defined by legal descriptions in Table 3.1-1. 

The leases include rentals that will total $28,160.24 in 2010 and be similar thereafter, plus a 

royalty on the sale of electricity generated from geothermal production. The royalty structure is 

1.75% of gross power sales for the first 10 years of production, and 3.5% of gross power sales 

for the remainder of the working life of the project. 
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There are no surface manifestations of hydrothermal activity within the project area, but a 

number of irrigation wells that produce thermal water, at a reported wellhead maximum of about 

52°C (125°F). Shallow exploration drilling has found similar temperatures, and deeper 

exploration drilling (to about 3,000 ft depth) has found temperatures as high as 88°C (190°F). 

See additional information in Section 6. 

3.4 Environmental Issues and Permitting Requirements 

There are no known environmental liabilities on any of the properties. The principal use of the 

property is for agriculture, with over 80% of the area being cultivated on an annual basis for 

wheat, potatoes, and barley. 

Permits required to perform work on the properties include permits from the Idaho Department 

of Water Resources for production well drilling, which are expected to take 2-3 months to 

receive from the time of application, and ultimately further permits from the Idaho Department 

of Water Resources and Fremont and Madison Counties for Permits to Construct a geothermal 

power generating facility on the property. SST has already completed temperature gradient 

drilling on the property, for which it received permits from the Idaho Department of Water 

Resources. 
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4. ACCESSffiILITY, CLIMATE, LOCAL RESOURCES AND PHYSIOGRAPHY 

4.1 Accessibility 

The project area is easily accessed by road. US Interstate 15 from Salt Lake City to the south 

passes through Idaho Falls. From Idaho Falls the distance to Newdale town is about 40 miles: 

via US Highway 20 leading NNE and passing through Rexburg and then via Idaho Highway 33 

leading east. From Newdale town there are numerous local roads that lead into the leased area. 

The part of¢.e leased area north of the Teton River is accessed by crossing a bridge about 3.5 

miles (5 kIn) north of Newdale town. 

4.2 Climate 

The climate of the area is typical of the relatively dry and cool eastern Snake River Plain. 

Average daily temperatures are about 18°F (-8°C) in January and 65°F (18°C) in August. Mean 

annual air temperature is about 44°F (7°C; Idaho Falls). Total annual precipitation is about 11 

inches (28 cm). 

4.3 Infrastructure and Physiography 

There is a 119KV transmission line that runs from northeast to south essentially through the 

middle of the leased area which, according to SST, has the capacity needed to take power 

generated on the property. 

The leased area is almost entirely flat, irrigated farmland, except for the canyon of the Teton 

River (Figure 1.1-1), which is typically 250 to 300 ft ( 70 - 100 m) deep and 1000 to 2000 ft (300 

- 600 m) wide. 

The river canyon at about the center of the leased area was the site of the Teton Dam, an earth­

fill structure built by the federal government that suffered a catastrophic failure on June 5, 1976 

while being filled for the first time. The water depth at time of collapse was 240 ft. 

4-1 



TELEPHONE: (510) 527-9876 
FAX: (510) 527-8164 
E-MAIL: mw@geothermex.com 

GeothermEx, Inc. 

5. mSTORY 

3260 BLUME DRIVE, SUITE 220 
RICHMOND, CALIFORNIA 94806 USA 

The geothermal setting of Newdale was discovered by shallow well drilling and has been 

subsequently investigated by government, academic and commercial interests. 

Many shallow irrigation water wells in the anomaly area have intersected hot water in the 27-

38°C (80-100°F) range down to 150 m (500 ft) depths, and 49-52°C (120-125°F) has been 

reported from three other irrigation wells that are 207 to 354 m (680 to 1,160 ft) deep. 

The Bureau of Reclamation drilled dozens of holes in the vicinity of the proposed Teton Dam in 

the 1970s to assess the foundation characteristics of the proposed dam abutments. Several of the 

holes encountered hot water. Temperature data were not recorded but the Bureau did publish 

some of their fmdings on the geology and groundwater of the area. 

Amax Geothermal Inc. acquired leases in the area in the mid-1970s and drilled twenty 

temperature gradient holes to various depths but did not follow up with deeper drilling. Limited 

data from the Amax holes are available in the public domain and considered herein. 

Several government-sponsored studies of heat flow on the eastern Snake River plain (ESRP) 

including the Newdale area have been published, starting with Brott and others (1976) and most 

recently updated and summarized by Blackwell and others (1992). Geologic and ground-water 

geologic studies of the region have included Haskett (1972), Prostka (1977) and Smith (2004). 

Gravity and aeromagnetics of the area were surveyed by Mabey (1978). Other public data from 

the region include government file (irrigation) well drillers reports, chemical analyses of some of 

these cool to warm ground waters, and scattered records of water temperatures. 

In 1980 and 1981 the geothermal division of Union Oil of California (Unocal) drilled and 

obtained downhole temperature data in the area. There are some inconsistencies in available 

data (see Section 6.3.2), but Blackwell and others (1992) list data from two holes that are 
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presumed herein to be reliable (although not necessarily accurate). As many as four other 

Uno cal holes may have been drilled (see Section 6.3.2). 

More recently, during 2009 SST has: 

• carried out detailed gravity and magnetic surveys of the prospect area and vicinity 

• drilled 20 holes to depths of 500 ft (16 holes), 580 ft (one hole), 740 ft (one hole), 920 

ft (one hole) and 1000 ft (one hole), logging the drill cuttings, obtaining water samples 

and measuring temperatures down-hole. 
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Newdale is located in the Eastern Snake River Plain (ESRP) of south-eastern Idaho, an elongate, 

down-warped basin, trending SW-NE, that contains a thick sequence of volcanic rocks (Figure 

6.1-1). The deepest of the volcanics are rhyolitic (silica-rich) in composition and about 4 to 10 

million years old (Smith, 2004). Overlying these are basaltic (silica-poor) lavas dating from 

about 4 million years to locally less than 10,000 years which comprise a layer up to about 1 km 

thick. 

The mountains that rise to the north-NW and to the south-SE of the ESRP comprise the northern­

most extension of the Basin and Range geologic-physiographic province, most of which is in 

Nevada. By inference, the same rocks are expected to be present in the "pre-volcanic basement" 

of the ESRP, under the rhyolitic volcanics and probably greatly disrupted by intrusions, local 

melting and intense heating. In general, these are folded and thrust-faulted Paleozoic and 

Precambrian sedimentary rocks. 

The existence of the ESRP is attributed to processes that occurred while this part of the North 

American tectonic plate migrated in a SW direction over the Yellowstone mantle plume or 

"hotspot,,2 at a historic rate of about 4.5 mm/year (Link, 2009). This hotspot now underlies the 

Yellowstone Plateau and is responsible for the young silicic volcanism and abundant geothermal 

features of that area, whereas the deep-seated rhyolites of the ESRP are analogous to those now 

at the surface of Yellowstone. 

2 The mantle is the layer of the earth between crust and core. A hotspot is a source of intense heat and magma that 
remains more-or-Iess fixed in absolute position within the mantle while the crust, divided into various separate 
"plates," drifts over it. 
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The hot spot produces extremely hot, dense, silica-poor, mantle-derived magma that gets 

emplaced into the generally lighter (less dense) overlying crust, melting a part of it. This 

produces a less dense, silica-rich magma that rises, some to the .surface as rhyolite. After the 

rhyolite source is depleted a residual silica-poor magma (part mantle, part melted crust) erupts as 

basalt, locally inter-layering with and then covering the rhyolite, and the subsidence of the whole 

package is caused by isostatic adjustment (sinking of the now-heavy ESRP crust) with 

simultaneous contraction due to cooling. 

The subsidence continues today, while the upper mantle beneath retains relatively high 

temperatures and is a continuing source of basaltic magma in (now) small amounts. 

These processes occur in a regional context ofNE-SW extension that has formed the Basin and 

Range province, stretching the ESRP in a NE-SW direction (parallel to its length). Within the 

ESRP the extension is accommodated by intrusion ofNW-trending basalt dykes (some extending 

to the surface), whereas to the north and south the extension is accommodated by movement on 

north- to NW-trending normal faults. 

The silicic volcanism of the ESRP is also described as a succession of volcanic fields and 

associated collapse calderas3 which are progressively younger and (now) shallower, moving 

from SW to NE. The youngest caldera is at Yellowstone and very well-defined. The oldest fields 

and calderas are now buried under younger volcanic products and can only be inferred indirectly 

from data collected at the surface and by drilling. The Newdale area is considered to have been 

part of the Heise Volcanic Field (6 to 4 million years old), within which one or more local (now 

buried) calderas developed (see below). On some maps Newdale lies with the Yellowstone 

3 A volcanic field is a broad area of multiple volcanoes and/or other eruptive centers that were active during some 
specific period of time. A collapse caldera is a large, more-or-Iess circular topographic depression in a volcanic 
landscape (or field), many times wider than the volcanic vents that it includes, that has formed in response to 
withdrawal of magma at depth. 
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Plateau because the area is mantled by fragmental volcanics (tuffs) that erupted from the 

Yellowstone area to the northeast. 

Groundwater Aquifer(s) 

The 1 km-thick package ofESRP basalts comprises thousands of relatively small, thin, partially 

overlapping, highly porous and permeable basalt flows that erupted at mUltiple locations, with 

inter-layers of rhyolite tuff (local and occasional) and alluvial, lacustrine and eolian clastic 

(fragmental) sediments that eroded from the surrounding mountains. 

These lavas host an immense aquifer of ground-water, up to about 400 m thick, that generally 

flows to the SW from the Yellowstone Plateau at the NE end of the Plain, at an average rate of 

about 1 km per year (Smith, 2004). Local horizontal flow rates range from about one to several 

meters per day (Blackwell and others, 1992). The vadose (unsaturated) zone directly above the 

aquifer ranges in thickness from about 60 to more than 300 m. The bottom of the aquifer is 

generally associated with an increase in the alteration of the basalts due to low grade 

metamorphism is association with age or burial depth (Blackwell and others, 1992). 

Newdale is located near the southern edge of the ESRP its eastern end and here generally the 

basalts, resting on a rhyolite surface that rises to the east and SE, are locally absent. However, 

basalts are present in the far SW of the project area and along its southern fringe (see Figures 

6.1-2 and 6.1-3). At the general basalt-rhyolite interface there are inter-layers of the basalts and 

rhyolites and lenses of clastic sediments. 

Throughout the ESRP the highest porosity and permeability in the basalts occurs at flow 

boundaries and interfaces whereas the central parts of flow units tend to be massive. Vertical 

permeability can be extremely high in one area, and very restricted in another, leading to the 

formation of perched water zones within the vadose zone. The overall effect ofNE-SW 

extension in the ESRP (see above) is considered to hamper southwestward flow of groundwater 

and to abet northwestward and southeastward flow in fractures that are dilated by the extension. 
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Dykes emplaced in NW-SE-trending rift zones also tend to be less permeable than surrounding 

basalts, and to divert the othelWise SW-trending regional flow. 

Permeability distribution in the underlying rhyolites is less well understood, but also can be very 

heterogeneous. According to Haskett (1972), the rhyolite aquifer in the Newdale area produces 

greater volumes of water than are usually obtained from wells drilled into rhyolites elsewhere 

about the Plain. The wells in the rhyolites can indeed be very productive, yielding as much as 

2,000 gpm. Brott and others (1976) noted that the down hole temperture gradients of wells that 

had been drilled into the rhyolite did not show water disturbances and instead indicated 

conductive heat flow. This could indicate that, in the rhyolites, horizontal permeability tends to 

exceed vertical. 

Deeper in the rhyolites there is evidence of permeable zones in the temperature logs of the two 

Unocal holes (see below), and by drilling data from Madison County Geothermal Well #1 

(MCG-l), a 3,933 ft hole drilled at Rexburg (10 miles SW of Newdale, elevation 4,860 ft asl) in 

1980 (Kunze and Marlor, 1982). The deepest basalt in this hole was at 940 - 970 ft. All 

materials recovered below this were rhyolitic, but there were numerous zones of lost circulation 

and zones drilled with out recoveries. The thickest single zone drilled with complete recovery 

was 600 ft. There were eight intervals drilled without recovery, from 30 ft to several hundred ft, 

and the entire zone from 3,140 ft to bottom at 3,933 ft. (Reliable temperature data were never 

obtained from MCG-l as it was plagued by a severe downflow of cold water from the vicinity of 

the casing show, that could not be resolved.) 

The water table elevation near the Teton Dam site under the project area lies at about 4,900 ft 

and from there rises to about 5,200 ft in the ESE. During the 1960s there was a general rise of 

the water table due to increased precipitation (Haskett, 1972). 
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It is believed that the highest upper mantle temperatures beneath the ESRP underlie the NE­

trending axis of the plain, which passes north of Newdale. Most volcanic activity (especially 

recent) has occurred in this Axial Volcanic Zone and along associated NW -trending rift zones 

that occur west and SW of Newdale (Figure 6.1-1). 

Conductive heat flow from the crust beneath the ESRP aquifer is at levels matching high levels 

elsewhere on the continent: about 110m Wm-2 with associated temperature gradients being 50° to 

80°CIkm (Blackwell and others, 1992). According to Blackwell and others (1992) "regional 

temperatures are about 175±25°C at a depth of 3 kIn all over the Snake River Plain" whereas the 

background temperature in the adjacent Basin and Range (where heat flow is about 80 m Wm-2
) 

is about 100±25°C at the same depth. 

The cold, rapidly flowing groundwater of the ESRP aquifer consumes a lot of this heat, and the 

heat flow at the surface of the ESRP is very low «20 mWm-2
). The temperature profiles of 

wells that completely pass through the aquifer often show an abrupt transition from convective, 

nearly isothermal conditions in the aquifer to linear conductive conditions beneath, and it is 

reported that this inflection often marks the top of hydrothermal alteration in the basalts. 

The high heat flow into the ESRP aquifer causes a general level of warming: recharge water 

enters the system at high elevations in the NE, at about 5 to TC and is heated to about 16°C at 

the far SW end of the Plain. As described by Smith (2004), there also are "local areas of 

anomalously warm water and others with anomalously cold water. The warm zones represent 

either areas of low permeability in which water moves slowly and is heated by heat transfer from 

below or areas of vigorous geothermal input that overwhelms the cold aquifer waters above." 
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Gravity maps of the ESRP and greater Rexburg area show distinctly the western and southern 

outline of what appears to be a large buried collapse caldera or caldera-like structure (Figure 

6.1-4). The northeast rim of this structure is not shown by gravity, but its trace can be projected 

from the west and south and the Newdale thermal anomaly lies just inside it (see also Section 

6.4). 

Using additional, preliminary evidence from surface geology and (often minor) variations in 

topography, Prostka and Embree (1978) tentatively subdivided the area ofthis gravity anomaly 

into a cluster of smaller, overlapping and nested Pliocene calderas, which they named the 

Rexburg caldera complex (about 2 to 5 million years old). The project area lies within three of 

these smaller calderas but whether they are accurately identified remains uncertain. 

The youngest rhyolite of the project area is the Huckleberry Ridge Tuff (Figure 6.1-2), which 

mantles most of it under thin soil. This Tuff is not part of the postulated caldera complex but 

instead represents distinct eruptions (ash flows) about 2 million years ago from the Island Park 

and Yellowstone calderas to the north and NE4 (Brott, 1976). The Tuff is underlain by basalts, 

unconsolidated sediments and other rhyolites (see key to Figure 6.1-2), and outside the prospect 

the Tuff is locally overlain by similar materials. 

The failed Teton Dam was constructed into exposures of the Huckleberry Ridge Tuff along the 

Teton River and so the Tuffhas been extensively studied in connection with the failure. Drill 

holes that penetrate the Tuff fmd a total thickness of about 120 m to 200 m (400 to 650 ft) and 

where it is exposed there is locally extensive deformation (faulting, tilting and folding). 

4 The western half of the topographic rim ofIsland Park caldera is easily identified north of Newdale on Figure 
1.1-1. 
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Considering the thickness of the Huckleberry Ridge Tuff and the presence oflake sediments 

below, Protska and Embree (1978) suggested that a Pliocene caldera existed in the area. The 

same authors suggested a model for the deformation of the Tuff that has since been elaborated by 

Embree and Hoggan (1999). According to this model, the original thickness of the Huckleberry 

Ridge Tuffwas about 130 m but the underlying lake sediments responded to pressure loading by 

forming a WNW-ESE-trending diapir (uplift) at what is now called Hog Hollow, partly 

overlapping the NE comer of the prospect area (Figures 6.1-2 and 6.l-2i. The Hog Hollow 

uplift split the overlying Tuff (along with at least 30 m of underlying alluvial gravel, basalt and 

tuffaceous lacustrine sediments), large areas of which slid on gently sloped surfaces to the NE 

and to the SW from the two sides of the uplift. On the SW side the total horizontal displacement 

(slide) of the Tuffwas about 1 km or more, producing the observed folding and tilting. 

The deepest record oflocal stratigraphy is provided by the mud logs of hole UNST-08 (original 

and deepening; see Section 6.3.2): 

Interval (m) Interval (ft) Lithology 

0-37 0-120 "Huckleberry Ridge (ash flow) Tuff' 

37 -49 120-160 no returns 

49 - 232 160- 760 rhyolite ash flow tuff 

232 - 299 760 - 980 top to bottom: clay> sand> basalt> boulders 

299 - 351 980- 1150 tuff, ash 

351 - 524 1150-1720 rhyolite lava 

524 - 543 1720-1780 tuff 

543 - 610 1780- 2000 page of mud log is missing 

610 - 1,033 2000- 3389 rhyolite volcanics (with a single 3 m interbed of clay) 
(I'D) 

S Proska and Embree (1978) had earlier noted the slightly N-facing arcuate shape of Hog Hollow (see Figure 6.1-2), 
suggesting that it might be the southern moat zone of a small caldera that is younger than (and mostly lies NE of) the 
Rexburg caldera complex. The diaper model in Embree and Hoggan (1999) replaces that idea. 
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Considering Embree and Hoggan (1999), it can be assumed that all of the tuff down to 232 m is 

Huckleberry Ridge Tuff 

Local Structure 

Aside from the shallow deformation of the Huckleberry Ridge Tuff, described above, the 

immediate project area does not display a significant number oflarge-scale structures such as 

faults and folds exposed at the surface. There are, however, a number of lineaments that trend 

either NE or NW on surface topography (maps), photos and/or ,satellite images; 

NE-trending structures are associated regionally with the SE boundary of the ESRP. The smaller 

of these are lineaments but not clearly faults. The larger of these are mostly NE-trending 

"normal" faults that steeply dip to the NW and are downthrown in that direction, with associated 

warps and tilts. Some "antithetic" faults generally parallel to these but dipping and downthrown 

to the SE are also present. 

The best example of such an antithetic fault (down to the SE) is the Teton (Dam) fault (Figure 

6.1.3), which trends NE passing close to the north abutment of the Teton Dam site. According to 

Protska and Embree (1978), this fault is not clearly identified at the surface, but inferred from 

well data, some evidence for displacement NE of the damsite, and geophysical (resistivity) data. 

According to SST (internal memorandum, December 11, 2007), the fault offsets rhyolites and 

alluvial deposits on opposite sides of the Teton Dam site, suggesting recent movement. 

The Basin and Range south of the ESRP is dominated by NW -trending horsts and grabens most 

of which are tilted to the NE. The structural relief of these diminishes NW-ward almost to zero 

near the edge of the Plain, but on the Plain there are minor NW -trending normal faults, 

NW-trending open fissures and rift zones, and other lineaments. 

Protska and Embree (1978) noted that many of the (tentative) overlapping and nested calderas of 

the Rexburg caldera complex appear to be located at intersections of major NW - and NE-
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trending faults, and that younger basalts (not in the exact project area) have erupted through the 

complex along NW -trending zones. This is reasonably a result of magmas tending to rise along 

zones of extension. The greater area of the caldera complex also contains warps, domes and tilts 

that these authors have associated with differential subsidence after the period of magmatic 

activity, and with differential responses to the regional subsidence and extension of the ESRP. 

As noted by Protska and Embree (1978), in the environment of relatively high heat flow beneath 

the ESRP and adjacent Basin and Range, these various structures at depth may be promoting the 

evolution and maintenance of geothermal systems, "channel(ing) groundwater flow downward 

along fault zones where it may be heated and stored in closed-basin reservoirs related to caldera 

subsidence and/or Basin-Range type structure," with continuing tectonic extension at a high rate 

that reactivates old faults and maintains permeability. The Newdale thermal anomaly in 

particular is considered by Protska and Embree (1978) to be "roughly coincident with an area 

circumscribed by the overlap of ... (two) ... calderas and the NE-trending Teton Dam fault." 

6.2 Location of Thennal Features 

There are no natural thermal features at land surface in the project area. 

6.3 Bore Holes 

6.3.1 Shallow 

Figure 6.3-1 shows the locations of holes that have been drilled in the area, along with well depth 

and the maximum temperature reported from the hole or at the wellhead. Most of the irrigation 

well temperatures (from a table compiled by SST) probably represent the wellhead during 

pumped flow. Temperatures at the SST holes are bottom-hole, measured by SST (more below). 

Temperatures at the AMAX and Other holes are also bottom hole, from SMU(2009). Most of 

the Other holes represent drilling by the U.S. Bureau of Reclamation, done to evaluate 

subsurface conditions for the Teton Dam. 
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Down hole temperature profiles (Figures 6.3-2 and -3) are available for: (a) a hole at 7N-42E-

19DC (center of lease area just NW of Teton Dam site) drilled by the USBR and reported by 

Blackwell and others (1992); (b) the SST temperature gradient holes (series NDX09-1 to -20) 

and; (c) two deeper holes drilled by Unocal (see next section)6. 

USBR hole 7N-42E-19DC exhibits a linear gradient with an inflection about 100 ft above bottom 

that can be attributed to a change oflithology. 

The SST holes (NDX09-series) were drilled rapidly (typically 2 to 3 days for 500 ft) using an air 

hammer and then closer to bottom a tri-cone bit (after the water flows encountered created too 

much pressure for the air hammer). Most of the holes made water (a few gpm to over 50 gpm 

from near bottom) but a few were drilled without returns (for example, NDX09-3 had no returns 

below 90 ft). The temperature profile of each hole was measured only one day after drilling and 

then the hole was abandoned. 

This certainly means that the SST hole temperature profiles are not stabilized. Many or most of 

the profiles show a linear or approximately linear gradient below about 5,000 ft elevation. (This 

is a depth of about 200 to 350 ft, which is about the average level of static water measured after 

drilling.) The slopes of these linear profile segments are fairly similar to the gradients in the 

USBR and Unocal holes, so a number of them may be fairly accurate. Closer to bottom, 

however, nearly all of the SST profiles show a roll-over to convective (vertical profile) or near­

convective conditions and it is uncertain whether the measured bottom-hole temperatures are 

actually representative of surrounding rock temperatures. For example, a down flow of cooler 

6 Bottom-hole temperatures, depths and ''uniform temperature gradients" of the AMAX gradient holes are reported 

by SMU(2009), but the actual temperature profiles of the holes are not available. GeothermEx inquired about these 

at SMU (see SMU, 2009), where AMAX data were placed in the public domain, and was told that the records only 

include bottom hole temperatures and gradient values interpreted by AMAX. 
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water from above almost certainly has cooled the profile ofNDX09-1O which reaches a 

maximum of about 28°C (83 OF) on bottom: the wellhead temperature of water produced by the 

hole during drilling was occasionally recorded,. and the temperature reported while drilling near 

bottom was 46°C (114°F) (see data points labeled "NDX09-10 wh drlng" on Figure 6.3-2). 

The pattern of near-bottom convective roll-over seen in the SST profiles is not shown by USBR 

7N-42D-19DC, UNST-07 and UNST-08, and this raises concern that all of the SST bottom-hole 

temperatures are artificially low as a result of down flow. Another possible cause of the 

observed pattern would be up-flow from the hole bottom during or after drilling, with the up­

flowing water exiting the hole at the static water table. Therefore, all of the SST profiles are 

fairly uncertain, even if comparisons between them do show a range of possible temperatures at 

depth_ An interpretation of the temperature data is offered in Section 6.3.3. 

6.3.2 Deep 

There are two wells drilled by Unocal for which data are available. As listed herein these are: 

• UNST-077
: at Center SE Sec.7 (7DCB), T7N, R42E. Blackwell and others (1992) 

illustrate a temperature log dated 15 December 1981, reaching 88°C (190°F) on bottom 

(Figure 6.3-3); collar elevation 1,609 m (5,279 ft); depth 890 m (2,920 ft); other data 

have not been found . 

• UNST-088
: at NE NE Sec.8 (8AA), T7N, R42E (Lat. 43° 57.225', Long. 111 ° 

31.275 '). Blackwell and others (1992) illustrate a temperature log dated 17 November 

7 According to SMU (2009), this is "Union State 2591-07-79-1, also designated 22-GB-8" 

8 The mud log lists State 2591-08-79-1, also designated as 22-GR-3. SMU (2009) lists "Union State 2591-08-79-1; 
also designated 22-GB-3" (sic) 
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1981, reaching 83°C (181 OF) on bottom (Figure 6.3-3). The mud log is available 

(lithologies are described in Section 6.1) and shows: 

o Ground elevation 1,637 m (5370 ft) 

o Original total depth 619 m (2,030 ft) completed 19 July 1980 

o 7" casing (inside 9-5/8" and 13-3/8") to 276 m (907 ft) 

o Deepened and completed to 1,033 m (3,389 ft) on 26 October 1981 

o 2-7/8" pipe was emplaced from the surface to 608 m (1,996 ft), pulled for 

deepening, and then re-set to 1,025 m (3,363 ft) on 11 November 1981. 

Interpretations of the temperature data available from these holes are included on Figure 6.3-3 

and in Section 6.3.3. 

Unocal may have drilled as many as four other holes in the Newdale area, but further data have 

not been found .9 

9 SST has obtained a copy of a letter from Union Oil of California, written 27 May 1981 and with a log-in stamp of 
the Department of Water Resources, 1 June 1981, that lists ''Newdale area" wells: (a) Windy Ridge Farms No. 1 
(22-GR-2); (b) State 2591-35-79-1 (22-GR-4); (c) State 2591-18-79-1 (22-GR-5), and; (d) Briggs No.1 (22-GR-6). 
The letter says that the first two of these wells were drilled in 1980. It then seems to say (but is not clear) that the 
second two were intended for drilling in 1981. Data from the wells are not included. 
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6.3.3 Temperature Distribution 

Shallower Temperatures 

GeothermEx, Inc. 

Figure 6.3-4 is a map of temperatures at 4,700 ft asl prepared by: 

3260 BLUME DRIVE, SUITE 220 
RICHMOND, CALIFORNIA 94806 USA 

• Projecting down to 4,700 ft the linear portions of temperature profiles from the SST holes 

on Figure 6.3-2. These projections assume that the temperature roll-overs near the 

bottoms of these holes are due to downflow (see Section 6.3.1 and more below). 

• Adding bottom-hole temperatures from other holes on Figure 6.3-1, in cases where the 

bottom hole elevation is close to (typically within 100 ft of) 4,700 ft. 

• Projecting down to 4,700 ft the bottom-hole temperatures in Amax temperature gradient 

holes, using the uniform temperature gradients reported by SMU (2009). These 

projections cross vertical distances of about 100 ft to 300 ft. 

Down-ward temperature projections were not done for the southwestern SST holes NDX-18, -19 

and -20 because the profiles of -18 and -19 show evidence of inverting at the bottom and the 

profile of -20 is similar in character. The pattern of these three holes suggests that warm water 

to the NE has a component of outflow to the SW, crossing under the Teton River and passing 

through where they are located. If all three of these hole are instead affected by downflow, then 

temperatures at 4,700 ft asl in the area SE of the Teton River where they are located should be 

some 20° to 30°F higher than shown on Figure 6.3-4. 

Given uncertainties about the profiles on Figure 6.3-2 (see above and Section 6.3.1), the 

temperatures shown on Figure 6.3-4 are not at all precise but allow drawing the approximate 

contours that are shown. These contours are intended to show the general shape of the 

temperature anomaly and therefore don't obey various outliers which, if included, would make 
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the contours needlessly (and probably wrrealistically) complex. The outer edge ofthe entire 

anomaly is somewhat uncertain due to a lack of control especially on the east side. 

The data clearly indicate the presence of anomalous conditions in a NE-trending linear zone 

between the Teton Fault and the fault about 1.5 miles further NW that is parallel to the Teton 

Fault. There is a large lobe of the anomaly that projects to the SE side of the Teton Fault and a 

large SE-central area of depressed temperatures, that straddles the Teton fault and probably is a 

result of cool water downflow (perhaps along the fault itself). The possibility of downflow in 

this depression is supported by a very high level of permeability. According to SST, three 

farmers in the area (Zirker, Schwendiman, and Crapo) all tell the same story: when the Teton 

Dam was built, and the reservoir starting filling behind the dam, all of their irrigation wells went 

cold. Their wells are located 1-2 miles north of the reservoir. When the dam failed and the 

reservoir drained, all of their wells warmed up again to previous (and current) temperatures. 

It may be that the temperatures on Figure 6.3-4 tend to under-estimate conditions at or near 4,700 

ft asl more (or more often) than over-estimate. Two lines of evidence suggest this . 

• First, one of the data points illustrated is the John Zirker 207 m (680 ft) deep well at 

T7N-R42-Section 19B (NW Y4 Sec.19), reported by SST. The bottom hole elevation of 

this well is within 10 ft or so of 4,700 ft asl. It is considered to have a static water 

temperature of 35°C (95°F), but this rises to 51 °C (124°F) when the well is pumped 

continuously for 2 days at ~2,OOO gpm (see Table 6.5.1 water sample 25). This 

information suggests the well is drawing hotter water from below in the cone of 

depression created by that pumping rate. Alternatively, the hole is cooled by down 

flow under "static" conditions, whereas pumping overcomes the down flow effect and 

produces hotter water that is actually representative of the zone(s) near bottom . 

• Second, the stabilized profile ofUSBR 7N-42E-19DC shows an increase of gradient 

below 4,800 ft asl, apparently due to a change of lithology, whereas the projections of 
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temperatures in the SST holes downwards to 4,700 ft assume the continuations of 

gradients between about 5,000 ft and 4,800 ft asl. 

Deeper Temperatures 

Temperature conditions below 4,700 ft asl are indicated only by the flowing conditions while 

drilling ofNDX09-10 and by the two Unocal holes. Figure 6.3-3 provides some interpretative 

considerations of the Unocal data. 

• The profile of UNST -07 was clearly obtained immediately after drilling. It may be 

somewhat accurate down to about 4,400 ft asl, below which all temperatures probably 

represent various amounts of cooling by the drilling fluid. 

• The profile ofUNST-08 was obtained 6 days after the hole was deepened from 2,030 ft 

to about 3,300 ft and a 2-7/8 inch pipe installed. There is fairly good evidence (from 

Uno cal mud log data and notes) that the -82°C (182°F) temperature at -2,030 ft (3,300 

ft asl) is accurate and represents a relatively high level of formation permeability. 

Temperatures above this level (almost certainly) have been affected by drilling activity 

and/or other wellbore processes. Temperatures below this level are less certain. An 

inversion or near-convective conditions may actually exist, but it is also likely that 

drilling caused disturbance. The deepening ofUNST-08 found permeable zones 

(partial lost circulation) at scattered locations, all the way down. 

Figure 6.3-3 further shows two possible interpretations oflarge-scale, deeper temperature trends 

with depth. 

• The first alternative (A) is shown by the possible forms of the stabilized profiles of the 

two Unocal wells down to -3,300 ft asl. These are concave downwards (the 

temperature gradient decreases with depth) as a result of convection that lifts warm 

waters upwards. The continuations of these temperature profiles below about 3,300 ft 
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asl are highly uncertain, but deep gradients could fall within the range of 50o~80°CIkm 

that has been suggested as background over the ESRP (Blackwell and others (1992), 

see Section 6.1). 

• The second alternative (B) is shown by minimum and maximum gradient bounding 

lines that are drawn around the envelopes of temperature - depth data from the two 

Uno cal wells (except the higher temperatures in UNST-07 above about 4,300 ft asl, 

which would be due to local convection.) This alternative suggests gradients, below 

~3,300 ft asl at least, that are much higher than apparent regional background. 

We are inclined to favor, but cannot absolutely support, alternative (A) for temperature 

conditions above about 3,300 ft asl. Conditions below this level are poorly constrained. The 

mere existence of the Newdale anomaly suggests that deep temperatures in the area (below 

~3,000 ft asl) are likely to be higher than in the surrounding region. 

6.4 Geophysical Surveys 

Regional gravity surveys compiled by the USGS have identified a semi-circular area centered on 

Rexburg, Idaho within the ESRP that has been interpreted as an extinct caldera or volcanic center 

(Figure 6.1-4 top). More detailed gravity data collected in the immediate vicinity of Rexburg 

have placed better defmition on this caldera and its margins (Figure 6.1-4 bottom). Hot springs 

occur in the greater area, and the gravity data show these hot springs are located along the well­

defmed caldera margin. 

The thermal anomaly at Newdale lies adjacent to (and inside) the northeastern edge of the 

caldera, in an area where the gravity definition of the caldera is weak, and where the gravity low 

associated with the caldera is crossed by a stronger, northeasterly trending gravity low (Figure 

6.1-4 bottom, south of Newdale Thermal Anomaly) that is interpreted to be a structural 

depression within the Snake River Plain, possibly caused by the overlap of two calderas (protska 

and Embree, 1978). 
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In early 2009, Standard Steam Trust contracted a detailed gravity survey over the prospect area 

in order to get better definition on sub-surface features that may be associated with the hot water 

present in shallow drill holes. The results (Figure 6.4-1) show in general the NW edge of the 

gravity depression to the SE that is seen on Figure 6.1-4 bottom. The edge of the depression 

coincides approximately with the Teton (Dam) Fault (copied to Figure 6.4-1 from Figure 6.1-3). 

Disrupting the NW edge of the gravity depression is a NW-trending horst-like structure of higher 

gravity that crosses the Teton fault in the SW sector of the project area. The gravity station 

density in the vicinity of and beneath parts of this structure is somewhat low, but it may be an 

expression of buried fault displacements on the Basin-and-Range trend described in Section 6.1. 

Its northwestern part in Section 25 notably follows the northwestern trend of the Teton River 

downstream (west) of the Teton Dam site, and the northeastern edge of shallow basalts (Figure 

6.1-3). This structure also appears, to some degree, as very high TMI in the magnetic data of 

Figure 6.4-2 (see below), but the magnetic high also extends NE along the Teton River Fault and 

SST has suggested that may be an expression of the deep source or feeder of shallow basalt 

flow(s) that lie to the south and SW (see below). 

A NE-trending spur off of the SE end of the gravity feature, in turn, cradles a small semi-circular 

gravity low that: (a) coincides with the bifurcation of the Teton Fault and the location of Teton 

Dam, (b) lies near the heart of the resource area, and (c) coincides strikingly with the temperature 

"hole" within the Newdale anomaly of Figure 6.3-4 The exact cause of this gravity low is 

uncertain, but typically such a feature is due to rocks of lower density than in the surrounding 

area. The cause of this lower density area could be either a local thicker accumulation of 

sediments or clastic fill (as in a discrete volcanic vent area), or an area of hydrothermal alteration 

at depth which has reduced the natural rock density. Its coincidence with the temperature 

depression at 4,700 ft asl may be a result of structural instability, fracturing and groundwater 

downflow. 
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SST has also contracted an aeromagnetic survey of the prospect area (Figure 6.4-2) and an 

interpretation of the results. The areas of very low TMI (darkest blue) along the southern fringe 

and in the SW comer of the leasehold show characteristics that coincide with the presence of 

shallow basalts, overlying rhyolites in the NDX09-series drillholes of the area. The inferred 

northern boundary of the basalts is shown on Figures 6.1-2 and 6.1-3_ Drilled thicknesses of 

basalt are: NDX09-20 (130 ft), NDX09-19 (110 ft), NDX09-18 (280 ft) and NDX09-16 (50 ft) . 

Other NDX09-series holes didn't fmd basalt 

6.5 Fluids Chemistry and Chemical Geothermometry 

Table 6.5.11ists chemical and (stable) isotope analyses of well waters from throughout the 

Newdale area, compiled from various sources that are listed therein. These include samples 

obtained by SST from the temperature gradient holes drilled in 2009, and samples from two 

warm springs (Green Canyon and Ashton) that are outside the project area_ Most of the sample 

locations are shown by Figure 6.5-1, although there are some samples from cool wells in 

township 8N to the NW of the map area. The UTM locations in Table 6.5.1 are not precise, 

some having been translated from latitude and longitude, others having been estimated from 

township-range-section locations_ 

Among the data set wells: (a) depths range from about 15 m (50 ft) to 300 m (1000 ft); (b) water 

temperatures range from 4° to 51°C (40° to 124°F); (c) salinity ranges from about 200 to 520 

mg/1, and; (d) water type ranges from mixed cation - bicarbonate to sodium - bicarbonate, as 

described below. 

6.5.1 Stable Isotopes 

Isotope compositions in the dataset closely follow the meteoric water line (Figure 6.5.2), with a 

range of deuterium that represents the effects of precipitation at different temperatures. Higher 

deuterium values correspond to warmer conditions (typically, precipitation at lower elevations). 

Lower values correspond to cooler conditions (typically, precipitation at higher elevations). The 
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data set further shows a bimodal distribution that corresponds to the two water bodies described 

in the next section. The warmest samples in the data set also tend to have the lowest isotope 

values, perhaps signifying recharge at higher elevations in mountains to the SE of the project 

area, followed by deep circulation with heating. 

The range of 5_180 among the samples of both water bodies shows a small positive shift at 

constant 5-D such as tends to develop as a result of water-rock isotope exchange. This exchange 

(and the resulting oxygen isotope shift) tends to be strongest at highest temperatures. The shifts 

on Figure 6.5.2 are relatively small and suggests that none of the waters has cooled from 

significantly higher (» 100°C) temperatures at much greater depth, altholJgh there exist thermal 

waters that do show a minimal isotope shift because the water-rock ratio is high or the aquifer 

rocks previously depleted in heavier isotopes. 

Among the rhyolite group waters (but not the basalt waters) there is a weakly developed 

tendency for the oxygen shift to be highest at lowest Mg (see inset on Figure 6.5.2). This is 

consistent with the mixing model that is developed (based on Mg limits) in the next section, 

although for the mixing model to be most ideal there would be less variation of deuterium among 

the samples ofthe data set than is observed (i.e. the rhyolite group isotopes would themselves 

define a mixing line) . 
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Various representations of the water chemistry data set are given by Figures 6.5.3 - 6.5.6. 

Conclusions that can be drawn from these graphs and the isotope data (Section 6.5.1) include the 

following. 

1. There are two different bodies of ground water in the area, with distinct locations, isotope 

compositions, chemical compositions and temperature ranges. 

2. One body can be loosely defined as a Ca-HC03 (calcium bicarbonate) water, although 

there are subordinate levels ofMg (magnesium) and Na+K (sodiuim + potassium) and 

small, variable, nearly equal amounts ofCI (chloride) and S04 (sulfate). In this group 

the fraction (Na+K) among all cations is always less than 0.4. The samples of this body 

are herein called the "Basalt" group, because basalts tend to be somewhat enriched in Ca 

and Mg relative to Na and K, and it may well be that these waters in general have been 

influenced by residence in basalts that lie to the Nand NW of the project area (the Basalt 

group waters inside the project area actually come from rhyolites). There are variations 

in the overall salinity among samples of this group, but for the most part these salinity 

variations occur at relatively constant ion ratios. This implies that the salinity variations 

result from mixing with extremely dilute meteoric waters, which have little effect on 

composition other than causing dilution. Waters of the Basalt Group have heavier 

isotope signatures (o-D > -140 %0; Figure 6.5-2). These waters occur in the northern half 

of the project area (see map inset to Figure 6.5-4) and to the NW of the project area, and 

probably circulate into the project area from the north, NW or NE on the ESRP. In the 

far south there is a subset of three Basalt group samples with lighter isotopes (one sample 

at o-D -141 0/00); this almost certainly is a distinct water body from the Basalt group in the 

north and NW. 
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3. The second water body comprises a mixing trend between somewhat more dilute mixed­

cation - HC03 water and somewhat more concentrated Na-HC03 water. In this group 

the fraction (Na+K) among all cations is always greater than 0.4. The samples of this 

body are herein called the "Rhyolite" group, because rhyolites are more enriched in Na 

and K relative to Ca and Mg than are basalts, so it is probable that these waters in general 

are influenced by residence in rhyolites. This water body has lighter isotope signatures 

(corresponding to precipitation at higher elevations) and is located in the southern half of 

the project area and outside to the SW (see map inset to Figure 6.5-2). It probably enters 

the area from the south, SE or SW and/or from below. The wells producing samples of 

this group are drilled to about the same elevations as Basalt group wells (see inset of 

bottom hole elevation versus fraction (Na+K) on Figure 6.5-3) and they tend just barely 

to be warmer (see inset of temperature versus fraction (Na+K) on Figure 6.5-3 and of 

temperature versus Na on Figure 6.5-4). To some degree the Rhyolite group may be 

associated with the gravity low (basin?) in that lies along and to the SE of the Teton 

Fault. 

4. The mixed-cation end member of the Rhyolite group trend could be a Basalt group water, 

but only from a narrow range of the Basalt group data field. 

5. The Na-HC03 end-member of the Rhyolite group is totally distinct from the Basalt group 

water. It has higher CI than the mixed-cation end member and this can be ascribed to a 

small Na-Cl component, but there is ample evidence that both Basalt group and Rhyolite 

group waters also contain a Ca-CI component. In any case, the highest CI in the data set 

is only about 55 mg/l, compared to HC03 reaching about 240 mg/I. 

6. The sampled Na-HC03 end-member of the Rhyolite group is not necessarily the true 

thermal mixing component, because it could be a mixture itself Figure 6.5-5 shows a 

visual solution to the (hypothetical) limiting end-member of mixing, which would have 

little to no Mg. Thermal waters loose Mg as a result of heating (the element gets 
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captured into alteration minerals). Waters at very high temperatures (say above 200°C) 

may have Mg below detection. The model here uses 0.5 mgll ofMg but the results 

would not be significantly different were Mg set to o. 

a. This model yields the following estimate for limiting thermal end-member of the 

Rhyolite group (which is represented by the bold cross symbol plotted on the 

various x-y graphs on Figure 6.5-5): Na 120 mg/l, K 14.6 mg/l, Ca 18.5 mg/l, Mg 

0.5 mgll, Si02 105 mgll, CI 35 mg/l, HC03 260 mg/l and S04 ~25 mg/l. 

b. Assuming that Na+K expressed as Na in the cool end-member is 35 mg/l, the 

mixtures with maximum Na sampled are about 70% thermal plus 30% cool. 

c. Further assuming that the temperature of the cool component is about 20°C 

(68°F), which is quite uncertain, and that the temperature of the 70% mixture is 

51°C (124°F), the estimated temperature ofthe thermal component at time of 

mixing is 64°C (148°F). (Sensitivity to the temperature of the cool component is 

low: if 10°C (50°F) the thermal component is 69°C (156°F).) 

7. Sample 23 (from NDX09-15) is anomalous, having the highest CI in the data set (55 

mgll) and loosely falling into the Rhyolite group but not on the main trend (note diamond 

graph on Figure 6.5-4)10. This water is relatively hot (43°C/109°F), but along with the 

high CI it has a relatively low level ofK (Na/K is about 12.5 compared to 7.5 in other 

samples). This indicates that the high CI is probably not contributed by a high­

temperature thermal component, but is instead of low temperature origin. 

10 The lab was asked to confirm the analysis of sample 23 (NDX09-15) and did so without fmding a need to change 

any of the results. 
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Chemical geothermometry is a method of using water composition to estimate the temperature at 

which the water last equilibrated (fully or in part) with surrounding rocks. There are various 

different geothermometers, based on different water-rock reactions or combinations of reactions, 

and some of these have more than one available calibration. The different geothermometers can 

respond at different rates to processes such as mixing and cooling, so the results from different 

forms are not necessarily same and must be interpreted in light of the reactions and processes 

that are or may be involved. The set of geothermometers considered herein is well-established in 

geothermal studies and widely in use. 

In the Newdale data set, the water samples most-likely to give meaningful results are those that 

represent the high-Na, low-Mg, high-Si02 end-member composition of the Rhyolite group (see 

Mg versus Fraction (Na+K) graph in Figure 6.5-5): numbers 25,41,50-52 and 54. Mg is 

suppressed by heating and most-likely to be lowest in the waters that have become hottest, and 

Si02 is likely to be highest in waters that have become the hottest. These samples have a range of 

reported temperatures (22° to 51°C) but all come from a fairly restricted area, in the middle of 

the leasehold and at the north end of the field of Rhyolite group samples (see map inset on Figure 

6.5-4 and temperature contours on Figure 6.3-4). It is therefore: (a) probable that the sample 

temperatures below 51°C represent cooling, either in shallow aquifer zone(s) and/or during 

production and before temperature measurement and (b) possible that the sample at 51°C has 

also cooled. Also considered for geothermometry is the limiting end-member of the Rhyolite 

group, estimated by the mixing model at item 6 of Section 6.5.2. 

Geothermometers of these samples (rounded to the nearest 5°) are: 
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Sample (well) 

25 

(NDX09-Zirker) 

41 

(NDX09-17) 

50 

(NDX09-19) 

51 

(Wayne Larson) 

52 

(Donald Trupp) 

54 

(NDX09-20) 

Rhyolite group 
limiting end-
member (at Mg 
0.5 mg/l) 

Measured 

°C COP) 

51°(124°) 

25° (77°) 

39° (102°) 

22° (72°) 

32° (90°) 

41 ° (105°) 

Est. 63° 
(1460 

) 

GeothermEx, Inc. 3260 BLUME DRIVE, SUITE 220 
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Na-K-Ca Na-K-Ca-Mg K-Mg Silica -

°C COP) 0C (OP) (Fourn.) Chalcedony I I 

0C (OP) 0C (OP) 

170° (340°) or 70° (155°) 45° (115°) 110° (230°) 
100° (210°) 

95° (205°) or 85° (180°) 50° (120°) 105° (220°) 
180° (350°) 

185° (360°) or 110° (230°) 65° (150°) 105° (220°) 
105° (215°) 

185° (365°) or 110° (230°) 65° (150°) 105° (220°) 
105°C (220°) 

185° (365°) or 75° (135°) 60° (145°) 95° (200°) 
100° (210°) 

175° (350°) or 85° (185°) 55° (125°) 100° (210°) 
100° (210°) 

185° (365°) 180° (355°) 115° (240°) 115° (240°) 

(alternate is (alternate is (increases to 
120° (250°» 115° (240°» 135° (275°) if 

Mg=O.1 
mg/l) 

Under certain circumstances the Na-K-Ca geothermometer can be ambiguous, and this data set 

presents an example. Two Na-K-Ca estimates are listed for each sample because the 

geothermometer produces two possible results and then chooses one or the other in relation to a 

100°C break point. However 100°C is an artifact of the geothermometer calibration and as a 

break point it is not at all precise. Therefore, among the real well samples the higher estimates 

11 At the temperatures of the waters considered herein the silica - quartz geothermometer is likely to over-estimate. 

So it is not listed. 
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(about 180°C) and lower estimates (about 100o~105°C) are equally valid. The mixing model 

end-member produces the only case of (more or less) clearly choosing the higher estimate and 

even in this case there is some uncertainty, because the standard deviation of an Na-K-Ca 

estimate (relative to the calibration data used) is about 15°C (i.e. there is about a 35% chance that 

the alternate 120°C should instead be 105°C or lower and effectively at the break point). 

The other three geothermometers all yield estimates of about 50°C to 115°C, which is not 

surprising because these forms tend to adjust to prevailing aquifer conditions (50° to ~65°C and 

probably hotter not much deeper) more rapidly than does the Na-K-Ca version. 

In conclusion, the thermal end-member of the Rhyolite group waters has partly-to-mostly 

equilibrated to prevailing local aquifer conditions. There is good evidence that it has cooled 

from temperatures at least as high as 110°-120°C, and weaker evidence (with perhaps 65% 

probability) that it has cooled from temperatures as high as 185°C (365°F). 
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Although the elevated regional heat flow of the Eastern .Snake River Plain is believed to be a 

residual effect of magmatic activity beneath the area, there is nothing to suggest that the thermal 

anomaly at Newdale is a result of specific, local magmatic heat. Instead, the temperature of the 

anomaly appears to be a result of the regionally high heat flow combined with some process that 

has moved excess heat into the area (or upwards within the area) beneath it. This process 

probably involves heating of meteoric water by deep circulation, and buoyant circulation of the 

heated water from deeper to shallower levels, made possible locally by some yet-poorly­

understood distribution of permeable structures and stratigraphic horizons in the buried rhyolites 

of the area. 

Structures that may be significant to the anomaly include: (a) the NE-trending Teton fault, (b) the 

fault that lies parallel to the Teton fault and to the NW, (c) NW-trending faults on the Basin and 

Range trend, (d) the gravity low that is centered on the site of the Teton Dam, (e) the location of 

the anomaly along (just inside) the rim of an inferred, very large buried caldera and (f) possible 

association of the anomaly with the intersections of as many as three smaller buried calderas .. 

The gravity low could be an expression of a buried volcanic center or caldera intersections, and 

in either case it may be an expression of some thickness of sediments buried at depths of more 

than several thousand feet below overlying rhyolites but providing a somewhat unstable 

foundation that has yielded excess fracturing of the rhyolites in response to tectonic stresses, and 

perhaps also providing some amount of thermal insulation that allows anomalously high 

temperatures beneath. 

Stable isotope compositions and chemical geothermometers indicate that the thermal waters 

sampled from depths of 500 ~ 1,000 ft (elevations of 4,400 ~4,900 ft asl) in the Newdale thermal 

anomaly are meteoric precipitation that has been heated by conduction to no more than 

11 Oo~ 120°C but perhaps ~ 185°C. 
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The sampled waters may come from the 80o~8S0C zone at about 3,300 ft asl (2,000 ft below 

surface) that appears in the temperature profile of hole UNST-08. This permeable zone could be 

a dipping fracture or fault that feeds shallower permeability but it also could be a horizontal 

aquifer that exists also and is somewhat hotter (about 100°C?) in UNST-07 to the SWof 

UNST-08 (Figure 6.3-3), and perhaps 120°C at the center of the anomaly. 

Rock temperatures and thermal waters exceeding 8So~ 120°C must be present at greater depths, 

given the level of heat flow and average deep gradients of the area, but the horizontal and 

vertical distributions of deeper heat flow and temperature are uncertain. 

It is possible that the shallow anomaly is a simple result of water being heated to ~ 120°C at a 

depth of about 1.6 km (S,OOO ft) and from there rising buoyantly to higher levels. This is merely 

the circulation depth required to reach 120°C along a background gradient of70°CIkm from a 

mean annual air temperature of 10°C. In a simple convection model such as this there is a very 

high temperature gradient (degrees per unit depth) at shallow depth. This rolls over 

progressively to a very low gradient (near isothermal conditions) as the depth approaches 

maximum circulation. Then below maximum circulation the regional background (conductive) 

gradient takes over. 

However, the available data do not constrain the Newdale anomaly to these conditions or such a 

simple model. For example, the local background gradient may be higher than 70°CIkm as a 

result of hydrothermal circulation to depths far below S,OOO ft. If in the heart of the anomaly the 

temperature at about 2,000 ft depth (3,300 ft asl) is about lOO°C (212°F) and if this temperature 

is projected downwards at 70°CIkm (4°F/lOO ft) then ~16SoC (330°F) conditions would be found 

at a depth of I.S km (S,OOO ft) and ~ 18SoC (370°F) conditions would be found at a depth of 

6,000 ft. These conditions can be considered to be a reasonable commercial drilling target, but it 

is realized that they are hypothesized at this time because the gradient below 2,000 ft depth is 

unknown: it depends upon the depth to which vertical permeability extends, and the depth at 

which the temperature gradient adjusts to regional background heat flow. 
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SST has speculated that thermal fluids enter the permeable zones seen by drilling thus far by 

migrating upwards within the Teton Fault zone, then spreading from the fault to the NW (mostly) 

and SE (locally). This is possible but uncertain given the apparent shallow cool downflow that is 

centered on the area of the Teton Dam site. It is also possible that hot water is entering the 

vicinity by migrating from the region of the gravity low (a probable basin environment) to the SE 

of the Teton fault. This basin may be a zone of higher deep temperature gradients, due to a 

thicker accumulation of insulating rocks of lower density, and therefore somewhat shallower 

deep drilling targets. 

SST has speculated also that thermal fluid flow at greater depth into the Teton Fault zone is fed 

by a deep-seated, permeable, west-dipping detachment surface along which Tertiary rocks 

overlie much older metamorphic rocks and within which thermal water migrates upwards from 

west to east. There is a hole at T7N-R43E-32BC (about 6 miles east of the SE comer of the 

project area) which (according to SST) intercepts such a detachment surface. The idea of this 

detachment surface is reasonable but it may well be off-set by buried but major NW -SE-trending 

displacements of the Basin and Range type such as are suggested by the gravity structure of the 

area (Figure 6.4-1). 

The essential issues for geothermal exploration of the prospect are therefore: (a) whether the 

same factors that have created permeability at depths to about 3,000 ft (elevations down to about 

2,000 asl; the deepest drilled) have created permeability at greater depths (this seems likely), and 

(b) whether both permeability and commercially attractive temperatures (such as the ~ 185°C 

conditions suggested by geothermometry) exist at commercially acceptable drilling depths. 

The area is conceptually a good target for further deep exploration drilling, which needs to target 

both the linear zone of anomalously high temperatures between the two NE-trending faults 

(Figure 6.3-4) and also the zone oflowest gravity (and possibly higher deep gradients) to the SE 

of the Teton Fault. Areas further to the NW of the Teton Fault (and its northern branch) than 

about 2 miles (the NW fringe ofthe prospect) appear to be less prospective. 
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8. EXPLORA nON 
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Beyond the activities described above, SST has done no further exploration on the property. 

SST is planning to drill to about 5,000 - 6,000 ft at a site (yet to be chosen) in the approximate 

center of the temperature anomaly (about the location ofthe Zirker well). We consider this to be 

a reasonable target. 
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9. DRILLING AND SAMPLING 
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The drilling and sampling done by SST has been described in Sections 6.3 - 6.5. 
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10. ADJACENT PROPERTIES 
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To the best of our knowledge, there are no properties adjacent to the SST leases that have been 

leased for geothermal exploration or that are being explored for geothermal resources. 
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The presence of a geothennal resource at Newdale is indicated by available data and 

infonnation, even though the depth(s), temperature(s) and penneability conditions of the 

resource are only modestly constrained. This is in part because most of the available data from 

drilling (down to a depth of about 3,400 ft) do not include stabilized, well-controlled temperature 

measurements. The following estimate is a fIrst approximation of recoverable heat-in-place. 

ILl Methodology 

The amount of recoverable heat-in-place that is associated with the resource is estimated using a 

Monte Carlo method that is described in Appendix A of this document and somewhat more fully 

in Appendix ITl of GeothennEx, Inc. (2004). 

Complete input parameters for the estimate are shown along with results of the calculations on 

Figure 11.1.1. The following narrative describes the choices of resource area, temperature and 

thickness that have been used. The other input parameters are as described in GeothennEx 

(2004). 

11.2 Parameter Estimation 

Area 

Assume that deep penneability exists in an area that more-or-Iess corresponds to the shallow 

temperature anomaly on Figure 6.3-4, between and along the two NE-trending faults and in the 

basin area to the SE. The maximum area of this anomalous temperature is about 25 square Ian 

(10 square miles). Use as minimum one-third of this (8.5 square kml3.3 square miles), which 

assumes that the outer edges of the anomaly are a result of shallow outflow and the cool central 

area at 4,700 ft asl extends to considerable depth (Figure 6.3-4). 
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GeothermEx (2004) presents data from eleven relatively well-known geothermal reservoirs in 

Nevada and establishes reasonable thickness values for similar reservoirs. Specifically, a 

minimum average reservoir thickness of 800 m (2,500 feet), a most-likely average reservoir 

thickness of 1,100 m (3,500 feet) and a maximum average reservoir thickness of 1,700 m (5,500 

feet) are used to estimate the reserves at otherwise un-drilled and poorly understood resource 

areas in the State. These values are used herein, but it must be recognized that permeability 

sufficient for well production (not yet proven) may be restricted to a lesser thickness. 

Temperature 

Assume that the average lowest temperature likely to yield a commercially successful project is 

150°C (300°F) and that it is likely to be too costly to drill to average temperatures in excess of 

175°C (350°F). Use these two values as minimum and maximum, respectively. 

11.3 Results 

Figure 11.1.1 shows that 90% of the Monte-Carlo trials yield estimates of71 MW and higher for 

20 years, for a resource at depth beneath the Newdale prospect. This estimate is regarded as a 

minimum indicated resource value, but it should be regarded with caution with respect to 

planning and/or projecting an actual development. There are two general reasons for this. 

• First, any heat-in-place estimate (even if elevated temperatures are probably present) 

must be followed by subsequent proof of commercial permeability at commercially 

drillable depths. This means drilling and testing of individual wells and wells jointly. 

There are geothermal projects in regions of crustal heat flow (no recent volcanism) and 

fracture permeability in mostly crystalline rocks (as at Newdale) where it has proven very 

difficult to extract the amount of heat-in-place at commercially viable rates, particularly 

when power plants have been over-designed. No heat-in-place estimate should ever be 
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used to detennine the final, installed size of a wellfield and power plant, for example; 

drilling and well testing are needed. 

• Second, the estimates of area, thickness and temperature that have been used herein are 

uncertain and may be overly optimistic relative to acceptable drilling costs. They are 

used nevertheless, because better estimates are not available at this time_ 
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12_ OTHER RELEVANT DATA AND INFORMATION 

12.1 Geothermal Energy in Idaho 

Geothermal power generation is established in Idaho at the Raft River Project, which is 

generating about 8 to 10 MW from a ~ 150°C (300°F) resource at depths of about 1,200 to 1,800 

m (4,000 to 6,000 ft). Raft River Valley lies in a Basin and Range setting just south of the 

western end of the ESRP, about 240 Ian (150 miles) SW of Newdale. 

The type of technology used to generate power depends in large part on the temperature of the 

resource. It is most likely that a Newdale project will use a binary-cycle system to generate 

electricity, as is done at Raft River. A binary system uses a closed loop to exchange heat 

between hot water from the geothermal resource and a circulating working fluid. The hot water 

is pumped from production wells, which allows higher overall flow rates than obtained under 

self-flowing conditions. This technology is well established, and has been in commercial 

operation for decades in Nevada, as well as other parts of the world. 

It is also possible but much less likely that the resource temperature will be hot enough that self­

flowing flashed steam wells will be developed, and the power plant designed to use steam 

turbine(s). This technology is also well established. 

12.2 Energy Market 

The Newdale project is still in the early stage of development, and does not have a power 

purchase agreement in place. Potential customers include Nevada Energy, utilities in California 

(such as Pacific Gas and Electric, and Southern California Edison), Idaho (Idaho Power 

Company), and Oregon (Eugene Water and Electric Board). 

Power consumption has been forecast to increase annually by 1.4% in the USA (International 

Energy Agency, 2004). While the bulk of this power is expected to be produced from fossil-fuel 

fired plants, environmental concerns may affect the ability to build and operate these facilities. 
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There is a strong push towards renewable energy in both California and Nevada. California has 

recently enacted legislation (Senate Bill 107) requiring investor-owned utilities to provide 20% 

of their electrical generation from renewable sources by 2010. In Nevada, similar legislation 

(Assembly Bill 03 passed in 2005) has mandated that 20% of power be renewable by 2015. 

In recent years power purchase agreements have been signed between geothermal power 

producers and private utilities in both Nevada and California, examples of which are included in 

the table below. With the increasing demand for power and the legislative requirement for 

renewable energy, there should be a viable market for the electricity produced from the Newdale 

project. 

Vendor Purchaser Contract 

Ram Power NVEnergy 
20 MW (Clayton 
Valley NV; Feb.201O) 

U. S. Geothermal (as 
Idaho Power Co. 

25 MW (Neal H.S. 
USGOregon) OR; Dec.2009 

Ormat Technologies NVEnergy 
30 MW (McGinness 
Hills NV; Nov.2009) 

375 MW (renewal of 
Geysers Power PG&E existing, The Geysers, 

CA; pending) 

Ormat Technologies 
50-100 MW (North 

(as ORNI 18 LLC) 
SCE BrawleyCA; 

Mar.2008) 

Caithness Dixie Valley 
50 MW (renewal of 

SCE existing, Dixie Valley 
LLC 

NV; Mar.2008) 

Nevada Geothermal 
NVEnergy 

Up to 35 MW (Blue 
Power Mtn. NY; Mar.2007) 

Ormat Technologies 
20 MW (Steamboat 

NVEnergy NV Galena No.3; 
(as ORNI 14 LLC) 

May 2006) 

Ormat Technologies NVEnergy 30 MW (Carson Lake 
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(as ORNI 15 LLC) 

Western Geothennal 
Power Co. 

CHARLLC 

ENEL Green Power 

ENEL Green Power 

Thenno Raser 

Sources: internet, various 
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- Fallon NAS NY; 
July 2006) 

NY Energy 
24 MW (Buffalo NY; 
July 2006) 

Northern California 35 MW (The Geysers 
Power Agency CA) 

Salt River Project 
50 MW (Hudson 
Ranch I CA) 

NYEI).ergy 
13 MW (Salt Wells 
NY) 

NY Energy 
32 MW (Stillwater 
NY) 

City of Anaheim 10 MW (Thenno UT) 
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The SST leasehold at Newdale ID includes a temperature anomaly covering almost 25 square kIn 

(10 square miles) that has been explored by drilling to a depth of about 1,000 m (3,300 ft). 

Within this depth range (at least, and probably deeper) there is abundant permeability in the host 

rhyolites (silicic volcanic rocks). Most of the downhole temperature data from the anomaly 

have been collected under unstable conditions and are likely to be somewhat to very inaccurate. 

The maximum recorded temperature is probably accurate: 83°C (181 OF) at 600 m (2,000 ft) at a 

location near the edge ofthe anomaly. Considering chemical geothermometry and limited 

downhole temperature information, the probable maximum temperature under the center of the 

anomaly at this same depth is about 120°C (248°F). 

The heat source for the anomaly is considered to be deep circulation of meteoric waters in an 

area of regionally high heat flow (the Eastern Snake River Plain). The deep circulation is in turn 

a result of some as yet unexplained pattern of deep permeability, which may well be quite 

heterogeneous in vertical and horizontal dimension, even while being relatively high overall. 

Given the regionally high heat flow in the area, it is all but certain that temperatures above 

-120°C are present beneath the shallow, drilled anomaly. Chemical geothermometry implies 

(but does not prove) that the water in the shallower anomaly may come from a deeper source at 

about 185°C. Temperatures approaching this may be within reach of a commercial drilling and 

development project, but the deep temperature profile beneath the anomaly remains to be proven, 

and it remains to be proven that there is adequate permeability at these greater depths to support 

commercial well production. (For a commercial project, permeability must exist both at 

individual wells and within a reservoir volume that allows pressure support without undue 

cooling.) 

The area lies within the province of elevated crustal heat flow beneath the ESRP, the geothermal 

resource appears to share characteristics with some in the Basin and Range proviIice, a number 
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of which have been developed for power generation, and continued exploration of the Newdale 

area is justified based on the results of exploration to date. 

Deeper drilling will be needed to confirm the commercial viability of the Newdale resource and 

to define its characteristics. A very preliminary model of the geothermal system, based on 

inferences that can be made at present, is contained in Section 7 of this report. This preliminary 

model can serve as a guide for the next stage of exploration, but will need to be updated and 

modified as new data become available. Similarly, a preliminary estimate of indicated 

generation potential is presented in Section 11; a more accurate estimate will be possible when 

data from deeper wells are obtained. 

SST is proposing to continue exploration by drilling a hole to about 1,700 m (5,500 ft), beneath 

the approximate center of the anomaly. This is a reasonable first location, and the proposed 

depth of the hole should be sufficient to establish the deeper distributions of permeability and 

temperature in that area. A second hole, of similar depth, might be considered for the area SE of 

the Teton Dam fault, to investigate whether hot water rises into the shallower anomaly from that 

direction. A third hole of similar depth might be considered at location W or SW of the first, to 

investigate whether hot water may be entering the area along a W-dipping detachment surface as 

postulated by SST (see Chapter 7). 

The physical and logistical conditions of the project area, including accessibility, land use and 

climate, do not present any known obstacles to the continued exploration and development of the 

Newdale resource, or to generating and transmitting electric power from the area. 

13-2 



TELEPHONE: (510) 521-9816 
FAX: (510) 527-8164 
E-MAIL: mw@geothermex.com 

GeothermEx, Inc. 

14_ RECOMMENDATIONS 

3260 BLUME DRIVE, SUITE 220 
RICHMOND, CALIFORNIA 94806 USA 

We recommend that exploration of the Newdale project area proceed with drilling to a depth of 

at least 1.5 km (5,000 ft) using a hole design and drilling rig that would permit continuing to at 

least about 1.8 km (6,000 ft). 

A location NW of the Teton (Dam) Fault should be considered fIrst, in the SW ~ of Section 18 

or the NW ~ of Section 19, T7N, R41E. 

At least one location SE of the Teton Fault should be considered second, probably located more 

or less at the center of Sections 29 - 32, T41N, R42E. The design of the fIrst hole would be 

used, and the second hole would be drilled only if the fIrst produces promising results. 

A third location that may be considered would be about 1.5 km (1 mile) SW of the fIrst, using 

the same hole design, and only drilled if the results of at least one of the fIrst two holes are 

promising. 
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GeothermEx is a U.S. corporation, in business since 1973, specializing exclusively in providing 

consulting, operational and training services in the exploration, development, assessment and 

valuation of geothermal energy. We are the largest and longest-established such organization in 

the Western Hemisphere. The staff consists of specialists in geosciences (geology, 

geochemistry, geophysics, hydrology), engineering (drilling, well testing, reservoir, production, 

power plant, chemical), computer science and economic analysis. All technical staff members 

have advanced degrees and lengthy geothermal experience (average 15 years), with several 

members having more than 25 years in the geothermal industry. 

GeothermEx's clients include: 

• major oil and mineral companies requiring assistance in exploration, drilling and field 

development; 

• electrical utilities requiring independent resource evaluation; 

• fmancial organizations requiring advice on loan, acquisition and grant programs; and 

• agencies of government, land owners, legal counselors, and engineering companies 

requiring specialized technical assistance. 

GeothermEx has been associated with more than 750 projects for some 180 clients in 44 

countries. The company has been involved in the development of The Geysers geothermal field 

in California and in all the other producing geothermal fields in the United States, including 

those in the Imperial Valley, the Basin and Range, Hawaii, Alaska and the Cascade Range. 

GeothermEx has carried out detailed geothermal exploration, drilling, field development and/or 

assessment projects for government agencies or private companies in Canada, Costa Rica, 
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Nicaragua, Indonesia, Papua New Guinea, Guatemala, Portugal (the Azores), Iran, Mexico, the 

Philippines, EI Salvador, Honduras, Peru, Macedonia, Argentina, Italy, Japan and Taiwan. We 

have also carried out geothermal reconnaissance and evaluation projects in Viet Nam, Bolivia, 

China, Panama, St. Lucia, Kenya, Ethiopia, Mozambique, Yemen, Turkey, India, Thailand, 

Djibouti, Uganda, Hungary, Samoa, Jordan, Madagascar, and Fiji for the United Nations or 

World Bank. GeothermEx has conducted technology transfer or training projects in many 

countries, including Bolivia, Brazil, China, Costa Rica, Greece, Japan, Nicaragua, New Zealand 

and The Philippines. 

GeothermEx's specialties include: 

• Design and implementation of exploration programs. 

• Design and management of drilling projects. 

• Design and management of well logging operations. 

• Design, execution and interpretation of well tests. 

• Conceptual modeling based on integration of geologic, geochemical, geophysical, drilling 

and well-test data. 

• Reservoir engineering and numerical simulation of reservoirs. 

• Wellbore simulation and well design. 

• Optimization of resource use. 

• Design of power plants and gathering systems. 

• Economic evaluation, risk appraisal and project fmancing support. 

• Monitoring and maintenance of producing fields. 
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GeothermEx has conducted due diligence and verified resource adequacy for fmancial 

institutions in nearly all geothermal projects in the United States and abroad financed by bank 

loans or bonds. This has enabled the development of more than 6,000 MW of geothermal power, 

the total fmanced to date being more than US $6,500,000,000. 

Visit our website at www.geothermex.com 

16.2 Statements of Qualifications of Principal Investigators 

(see pages following) 
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2. I have a Ph.D. in Geology from Harvard University and a Bachelor of Arts degree in 

Chemistry from the University of California (Berkeley). 

3. I have worked as a geologist and geochemist with GeothermEx since 1975. 

My expertise includes: exploration geochemistry; structural geology; well testing and 

well-site geochemical studies; computerized thermodynamic and kinetic modeling of 

fluids behavior; design and evaluation of scale and corrosion controls; interpretation of 

chemical, geological, well logging, well test and reservoir engineering data from 

geothermal fields around the world; conceptual modeling of geothermal resources, 

relationships between temperature and structure and resource capacity assessment. 

I have been responsible for on-the-ground geothermal exploration, fluids sampling and 

well-testing in: Mexico, Guatemala, E1 Salvador, Honduras, Nicaragua, Costa Rica, 

Panama, Argentina, Iran, Indonesia, The Philippines, Papua New Guinea, Portugal, 

Japan, Yugoslavia and western U.S.A. Major recent projects have included resource 

evaluations, conceptual modeling, geochemical data interpretation, database development 

and due-diligence review of geotechnical programs for: western Turkey (multiple areas), 

2009; all known resources of Chile, 2009; a Coast Range, CA hot spring region, 2009; 

The Geysers steam reservoir, CA, 2009; four geothermal resource areas in Indonesia, 

2008-9; all known geothermal resources of British Columbia, 2008; the Germencik 

project, Turkey, 2007-9; numerous prospects in Nevada, Idaho, Portugal and Serbia 

(Barren Hills, Alum, Hot Sulfur Springs, Blue Mountain, Magic Hills, Crane Creek, 

Chaves, Vrajnska Banya), 2005-9; fluids sampling at tests of geothermal wells, Raft 
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River, 10, 2004; development of an integrated database of reserve estimates and 

development cost data for the California Energy Commission, covering over 80 

geothermal resource areas in California and western Nevada, 2002 - 2004; conceptual 

modeling and evaluation of outflow zone effects on groundwater at the Steamboat 

geothermal field, 2005. 

Prior to joining GeothermEx, I performed minerals exploration and structural geology 

studies from 1969 to 1975. 

4. I am a member of the Geothermal Resources Council (Davis, California), the 

International Geothermal Association (Reykyavik, Iceland), and the American Chemical 

Society. 

5. My knowledge of the Newdale geothermal project is based on (1) technical documents 

provided to GeothermEx by Standard Steam Trust LLC, (2) the publications listed in the 

References section of this report, (3) geotechnical information concerning the prospect 

area obtained from public domain databases available through the internet, and (4) a site 

visit in September, 2009. 

6. I do not own, nor do I expect to own, any shares or interest in Standard Steam Trust LLC 

or any related company. 

7. I hereby grant Standard Steam Trust LLC and related companies permission to use this 

report for fund-raising purposes. 

8. The effective date of this report is 10 February 2010. 

Dated at Richmond, California, USA, this 10th day of February, 2010 

Christopher W. Klein, Ph. D. a~ 
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1. I reside at 2100 Jefferson Avenue, Berkeley, CA 94703-1415, U.S.A. 

2. I have an Engineer's Degree in Petroleum Engineering from Stanford University and am 

a registered Professional Engineer in the State of California. I also have a Bachelor's 

degree in Geological Engineering from the University of Nevada, Reno, as well as a 

Bachelor's degree in American Studies from Amherst College. 

3. I have worked as a geothermal engineer since 1987 and joined GeothermEx as Manager 

ofField Operations in 1996. 

My expertise includes: planning and execution of geothermal project development; 

assessment of geothermal reserves and sustainable reservoir capacity; design and 

supervision of well workovers; prevention of scale in geothermal wells and surface 

facilities; selection of optimal injection strategies for geothermal fields; forecasting 

reservoir performance and estimating make-up drilling requirements; and budgeting for 

drilling and for monitoring reservoir performance. 

I have been responsible for planning development and monitoring project performance at 

numerous geothermal fields in the United States, Indonesia, and Central America. 

Prior to joining GeothermEx, as Director of Geothermal Resources for CalEnergy 

Company, I was a key person in field development and power plant construction for nine 

years, during which a total generation capacity of270 MW (9 individual power plants) 

was installed at the Coso geothermal field in California. I was personally involved in the 

testing and evaluation of approximately 50 production wells at Coso, and established a 
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reservoir monitoring program at Coso incorporating flow rate measurements, pressure 

and temperature surveys, geochemical sampling, and tracer studies. 

During my tenure with CalEnergy Company, I also managed field development and 

operations at the Salton Sea (then 240 MW), Roosevelt Hot Springs (then 25 MW), and 

Desert Peak (then 9 MW) geothermal fields, and coordinated the assessment and 

development planning for a nwnber of exploratory geothermal projects, including 

Newberry Crater in Oregon, Glass Mountain (Telephone Flat) in northern California, San 

Jacinto-Tizate in Nicaragua, and the Dieng and Patuha fields in Indonesia. 

4. I am a board member of the Geothermal Resources Council and a member of the 

International Geothermal Association, the Society ofPetrolewn Engineers, and the 

American Association of Petrolewn Geologists. 

5. My knowledge of the Newdale geothermal project is based on (1) technical data collected 

during a site visit in September 2009 by my colleague, Christopher W. Klein, 

(2) technical docwnents provided to GeothermEx by Standard Steam Trust LLC, (3) the 

publications listed in the References section of this report, and (4) geotechnical 

information concerning the prospect area obtained from public domain databases 

available through the internet. 

6. I do not own, nor do I expect to own, any shares or interest in Standard Steam Trust LLC 

or any related company. 

7. I hereby grant Standard Steam Trust LLC and related companies permission to use this 

report for fund-raising purposes. 

8. The effective date of this report is 10 February 2010 
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Dated at Richmond, California, USA, this 10lh day of February, 2010 

James W. Lovekin, P.E. (State ofCalifomia, No. 1594) 
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Table 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1120/2010 v12) 

OHcrfptfon 

State Lands 
I '. 52NE. NWNE 

_I Subdivision" NESE 
..... 1 Subdivision" NENW. 52NE 

W1SW;~_ 

52 l.ep' SubdMslons contalnlnc 320 aues, more or less, Public 

Schoof Iinds ilnd 5ublKt to such riahb.s the stllW may hive t 
olease leotherm.' NSOUl'Cesin .ny or.1I of the Slid lands. 

lDts : '. 52NE. E25W. SE (AXAIALLI 

~W. 

Lot 1 Leall Subdlvtslons contalnlnt 38.19 ilcreS, more or less, 
Public School lands .nd subJect to sudl rl&hts as the state may 

have t ofeue ,eothmNIl resoul'Cl!S In any or ~I of the Solid lands. 

N; 

Wl 
_NlNE4 

N,NW4. £1. 
N2NE4, PIs: 2NE4..N25E4 

5E 
SlSW,5W ,52N'" 

Federal Lands 
Sllylrc south of the North m k of the Teton fUw~ 

N21y1na: south CJfthe North bank ofthe Teton Riverbed 

All exceptJn, that portion of the Teton Riverbed and the SESE; and 
a portion ofthe NW 

IfNI-that portion lytnl south of the North bank of t ha Teton 

riverbed 
a Trad at land to be desafbed beine Tax 3654 and the S2NE plus 

NE4 &. N25E less Tax 1 

£1 

LDt 3, NESW (Ika N/SW lyin, north of Teton River) 

PATENTED LANDS 

T6NR4lE 
SectIon1:NfN E 

NW5W 

SWSE. WZE2SE, E2E2SE 

S2NE. N2SE, S25E. N2NE lESS; Commendng at the Northeast 
comet ot Slid section 12, thence north 89 de,crees 4: minutes 34 

seconds West, .tons the North line ~ sa id Section ~.m feet to a 
pomton the wemrty Une of a CountY road; said point bell'lllthe 
true point ofbl!llnnlna; thence contfnulnl North 89 delfHs 2 
minutes 34 seconds West, .110lIl the section line 612.05 feet; 

thence South 253.12 feet; thence east 611.96 feet, to a pOint on 
the WESTERLY UNE Of SAID coUHTV Aoad; thence North 242.89 

feet to the point oftllli be&lMing. 

SEl4 

SectIon 14: N2NE4 E of Enterprise canal, 5£4, S2NE4 
Section 21: HE4 N of Teton River 

section 2": N2NW4, El, E2SW4, SE4NW4 
Section 25: SE~E4 

LDts1, 2. ElNW 

Sec 13: W2 
.... on 19, LDts 3(31.12), <{31.88), ElSW 

SectJon 30: lDt 2(38.50), NENW exceptin. therefrom (see 
attachment) 

lDts 1 2. EIlNW/4 W2 NE 

Settlon 5 : lots 1,2,l, 4.s2N2 
5ectJon 7: lots 1,2,3, E2NW, HE,. HESW, NWSE,. NESE less: 

Commendn. iIIt a paint 400 feet north and 75 feet wtstoftheSE 
comer afHESE of SlId sectlon7, Township 7 North, Ranee 42 east, 

BoIse MeridAn, Frwmont county 10, and runnl", thence north 
400 fHt, thence wnt 100 feet thenCII: south.tOO feet; tMnce east 

100 fed to the point of the beginning 

Sec:tlon 8; S2NW, HE4, H2S2 

BLM • Bureal.! of Land Manlpment 

SST ::II Standard Steam TNst 

H03010 600 

HOlOl' 40 
H0301; 120 

_H_OlOO8 120 

H01038 320 

H01D40 623.3 
H01041 160 

HOl037 38.19 

H03004 320 
H0300S 320 

~ III 
H03OO1 120 
H03OO8 520 

_ HD3OO9 211l.68 
80 
40 
160 

3942.17 

20D 

200 

300 

100 

319.7 

320 

43 

1482.7 

40 

40 

120 

312.72 

160 

910.28 

1.54.98 

320 

215 

233.95 

1189.88 

4."" 100._ 
0._ 100._ 

0.91" 100._ 

l.SI" -'-00._ 

4 .20% 100._ 

8.1"" 100,_ 

l.OS" 100._ 

0.- l00.OCJIK 

4.2'" 100._ .. - 100._ 
100._ 

51% l00.00!1 

6.83" 100._ 

3.6~" ~-.OS" 100._ 

51% 100._ 

.. - 10D.0D% 

29.87% 

1.S2" lOO.OCM 

1.52" loo.om(, 

2.21'Wi 100._ 

0.76" lOO.~ 

I-.2~ 100._ 

4.- 100._ 

a.56" l00.omc. 

8.68% 

0._ 1_ 

0._ 1_ 

2.1'" 100% 

4.11" 1_ 

2.1Q% 1_ 

11.95" 1_ 

2.04" 100% 

6.16% 1_ 

6.76" 100% 

3.0~ 

,_ 

15.63" 1_ 
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Geothermlll ownership 

Stlo SST "100 
Stlo SST "100 
Stlo SST "100 

I ~ 

'UO SST "100 

StIO SST"l00 
Stlo SST"l00 

SUO SST %100 

SUO ~OO 
StIO SST"l00 
Stlo SST "100 
StID SST ,,100 
StID SST "100 

..lli~ 
StID 5110 
5110 Stlo 
StID ..lliIl 

BlIreau afund _1_ 

Manqement l~ 
Bureau of LInd BLM lClm' 

Managemltnt 100% 
Bureau of lJInd BLM1~ 

Minapment lOOK 
Bureau of liInd BLM1~ 

Manqement lome. 
Bureau of Land BLMl~ 

Man.l---.lement 100% 
8uruu of und 8LM100K 

Manaement 100% 
Bureau of Land BLM1~ 

Milnuement 1~ 

Shilwn and Jetmy Watten SST"l00 

OyIe Peterson Trust 
OyIe Peterson 

Trust 
Robert Ind janette 

Reynolds 
Reynolds 

Schwendlmln, Deln &. 
Sons, Inc. 1Dm5 

SST"l00 

Aose Irene Hansen lOOK SST"l00 

1Uversid. F~rms tOOK SST "100 

John and Geny2lrter 
SST"l00 

1_ 

PJvenide Farms 100% SST"l00 

Rlvefllide Farms t~ ssr"l00 

Hulhes Randy 1~ SST "100 

Schwendlman, Dean & 
ssr"l00 

Sons, Inc.1~ 

1018 
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Table 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1120/2010 v12) 

elM • Bureilu af land M~pment 
SST., Startdard Steam Trust 

SUD. Dlvlson of lands Minerals .nd Ra~ 8ureau of Surface and Mlnerill resources, State of Ida 0 

DorcrIptlan 
Seri~Numblr .... Goothormal Percent Untt .... , 

G_.,.,.IOwMnhIp "" .... lIDo ..... dpo&. .... tty 

SectIon 7: loU, SE/4SW/4, S/2Sf/4 
SectIon 8: S2SW 

Secdon 17: HE, Hl5E. EXCEPT all that portion oftheS2HE .ndthe 
N2SE dHd1b@dlnattlchment 

s.ctfon 17: NW4, N2SW, SWSW, W2Sf.SW, .nd bqlnnfna: at the 
SW comer of the E2SESW _nd runnln. thence N132Q feet, thenceE 

990 feetto the HE c:omerof the NWNWSWSE thence 
Southweseterty to the WI corner of the SESBfSW. thence W no 

feet to ttle point of the bqtnnlna Exttpt the W .. rods 
1Q36 13.60% 1_ Hu&hes. Neal and Randy 

SectIon 18: E2HE, lots J, 4, E2SW. SE 1_ 

SectIOn 20: beginnln. ilt the NW come, of see 20, .nd runn,", 
thence E 2310' to the HE comer ofthl NWNEH£NW and runnl.,. 
thence Southwesterly to the ME come r of the SWSWINJ. thence 

Southerty to the Sf comtJ,( of the SW9NNW, thl!nC. Southwester1y 
to the $( comer ofth. NWrfWNWSW. thence wltSter1y to the 5W 

COrMr of the NWHWNWSW, thenall N alOOI the! W line of said 
section 10, 1970', more or less. to the point ofbqlnnlnJ. EXCEPT 

theW4 rods 

5ec23: pt of NE4; E2 So of rlvl!!r 155.9 1._ 100% Helm Energy 

Sectlon 35: El, HW4 ... 3,64" 100% UttIe, Dwttht 

W25W 80 0.61" 100% Dorma Nelson Uvfn, Trust 

SI!ctJon6:HWNW 40 0.3O!I 1_ Shawn and Jett.ry Watters 

Sectlon 4: Lou 3&.4 less a piece, David & Melanie 
SecUon 4: HWSW less a piece, 41.93 0.3~ 1_ Schwendlman 

Se<:tfon 4: SWttW ~u a piece desa1bed In ~ue ISKtion 4 to~1 Val&. DIane Schwendlman 
11.9Jilc. 

NW 52 less 2 j:!1ec:es as further de5C'"ibed In leasa 159.66 1.21" 1_ Donald &. Ph Mis Trupp 

NW4 less a parcel more fully described In lease 78.1 O,S~ 100% Melvin Schwendlman et ux 

_nnln,. the SE COf"." thence North 660'. thence West 19a", 
thence North 1300' to Ihe south sIde of the Bureau of Redilmltlon 
road, thence west 1090' lion, the side of Bureau of Rec:. Easement 
Rd, thence North aprox 1670' to. point where there exists not less 

thin 30' of liInd ~n cuttlvated Ifound and the Teton RIver 
Canyon ed,.; thence West 2110'; thena south 3630', thence un 
5280'10 the point of the bellnnln" AlSO beclnnln,at a pont that 210 1.59% 1_ Ibndall &. Jam, Hlllmiin 
Is South 19 minutes 3S semnds East 101' alonathe west section 

line from the NW comerof section 25, and runnl". thence north89 
decrees 47 minutes 55 Hconds East 311'. thence south 19 minUlIH 

J5 seconds eut 250'; thence 89 dqrfoH 47mlnutes 5Sseconds 
west 317'. thence north 19 minutlH 35 seconds west to the point 

ofbe"nnln, 

HE Ins an KN desafbed In leu. 15. 1.2"" 1_ W~larsen 

WlSW, N2, Sf, 'ART Of ElSW(644.6I) 
644.68 .. - 1_ Shawn and Jeffery Walters 

NW. 40 0.3O!I 1_ Shawn and Je~ry Watters 

H2 I.Dt 4; Lots 5, 6, 7 (8Iodc 1) 0.29 0._ 1_ TeD 

lots 10--11; H3S' Lot 12 Block 1 o.so 0._ 1_ TOD 

Lou 1. 2, 3, 4, 5, 6, 7, 1,9 Block 1 1.65 0,01" 1_ TBD 

5 IS' Lot 11l£SS TAX 3163;TAX 3163; lots 13-14 Block 1 0.43 0._ 1_ TOD 

E 110' lots 10-11 Block 2 0.28 0._ 100% TBD 

Lot 1; S 37.5' Lot 2 Block 2 0.2. 0._ 1_ TOD 

lot 13; W 110' Lot 14 Block 2 0.39 0.""" 1_ TBD 

lots a-g lES5 TAX 4135 Block 2 0.44 0._ 1_ TBO 

H 11,5' Lot 2; Lot 3; 51 Lot 4 Block 1 0.23 0._ 1_ TeD 

jax 4135 of lots 8-9; Lots 10,l1l..eS!Ji E 120'; lot 11 less Tu 6436 ~k 2 0.21 0.""" 1_ TeD 

Tax 6436 Block 2 0.02 0._ 1_ TeD 

W 50' ofE 90' of Lot 14 and E 40' of lot 14; Blode 1 0.02 0._ 10011 TBD 

Lots 11-12 Blk 3 0.49 0._ 1_ TBD 

Lots 13-14 Block 3 0,54 0._ 1_ TBD 

TbI3.1-1 New ExB 1002021WS v12 fannalted far report.xl .. 2010-02-10 

Wor1dnallttatlst , .... _. 

SST "100 

Helm EnerlY 
1_ 

Uttle, DwII1ht 
1_ 

Dorma Nelson 

Uvf!'!LTrust 

SST " 100 

SST "100 

SST"l00 

SST "100 

SST "100 

SST %100 

SST "100 

Shawn and 
Jef'fe1yWalten 
my of Newdale 

1_ 

Candelario & Ann 
IAyen 10Cl'K 

Wlrren (Watters 
Inc}Waltersl~ 

Newdale Rental 
In..,.,tments 

LtC lOOK 
MaritE.Murrl 

1_ 
JoseE (Rose) 

castiUo 
MlJceTrust 

Garner 100% 

KlmnethM.& 
~dI Papenfuss 

1_ 

Joel & Reynalda 
Arreola lOOK 
David Lldell. 

8renda D. MIUer 
1_ 

Don L Fresh lOOK 

Mike Gamer 
Trust 10CJ% 

Lon &Beverty 
(ton and Beverly 

Rides LLC) Rlda 
1_ 

JeSSI! &Unda 
Brown 1(X)% 

20tS 
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Table 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 112012010 v12) 

BLM ~ Bureau of lAnd Manq;lHT1ent 
SST· Standard Steam Trust 

SUD ,., DMson of lands Minerals and RanKe, Bure .... of f d ho Surface ilnd Minerai resoura!S, State 0 I I 

DoscrfJoUon 
s.talNumber ... t Geothermll PerantUnlt Iu', GIIOthIlflnal OWnership 

OR .... Aero 
PI ..... _ 

.... Ity 

Lab 1, 2, 3, 4 Block 3 0.47 0.._ 

,_ 
TeD 

ltJtsS-6-7~3 0.49 0.._ 

,_ 
TBD 

Lots 8-9-10 Block J 0.63 0.._ ""'" TOO 

lot 14&kKk4 0.11 0.._ ''''''' TBD 

lotSBlk.t 0.18 0.._ 1_ TBO 

lots 10-11 Ilk .. 0..37 0._ ,_ TOO 

lots 12-13 Slk4 0..37 0.._ ,- TBD 

Lotsl,2,3.48Ik4 0.73 0.01" 1_ TeD 

Lots6-7Blodc:481k7 0.37 0.._ ''''''' TeD 

lots 8-9 Ilk" 0.37 0._ 

,_ 
TOO 

Lots 10.11 ~k 5 0.37 0._ ''''''' TBD 

ltJts 12-13-14 . ,k 5 0.55 0.._ 

,_ 
TBD 

Lots 1. 2, 3, 4, 5; 52 lot 6 Blk 6 1.01 0.01" ''''''' TeD 

lob 8-9 Blk 5 0..37 0.._ 1_ TeD 

H2 Lot 6; Lot 7 ark 5 0.28 0._ ''''''' TOO 

l.ots 11-lletk6 0..3. 0.""" ""'" TBD 

Lots 1-2-3 Blk 6 0.49 0..""" ''''''' TeD 

lots 13-14 Blk 6 0..44 0.""" ,- TBD 

i.Dts4-5 alk6 0..40 0._ ''''''' TeD 

Lots ~7 Block 6 0.42 0._ ''''''' TBD 

Lab 8-9-10 8klck6 0.4' 0.._ ''''''' TOO 

Lab 10, 11, 12. 13, 14 Blk 7 0.60 0._ ''''''' TeD 

I..otsl-28lk7 0..44 0.""" 1""" TBD 

lots 3 ..... 81k7 0.51 0.._ 1_ TSD 

lots S Ii 7l£SS TAX 1389 Blk 7 0.55 0.""" ''''''' TBD 

lots &-9 Blk 7 0..44 0._ 

,_ 
TBD 

Tax 1389 of lots 5 and Ii BkK:Jt 7 0.41 0.._ 

,_ 
T8D 

lDt: 14B1kB 0.1. 0._ ,- TBD 

lots 10-11 Blk 8 OJ7 0._ ''''''' Tao 

lots 12-13 Blk 8 0.31 0.._ ,- TBD 

Lob 1-2-3 ...... 5 Blk 8 0.92 0.01" ''''''' T8D 

lots 8-9 Block 8 0.31 0.._ 

,_ 
TOO 

l.ots 10-11-121Mock9 0..55 0.""" ''''''' TBD 

lou 1-2 alkg 0.31 0.""" ''''''' TBD 
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Wcwtdnllntarwst 

..... -
Richard & Nedra 

Baldwin 100% 

W.IJICf:Shane 

ICI~'_ 

M.bellols Trust 
Stalkerl~ 

Roberto. 
CttsoforoBenltel 

1_ 
General Mills Inc ,-
IJRldo &. Ofelia ......,-
Raul H. Beltran 

,_ 
Gene,..1 Mils Inc ,-

W. Jeffrey & 
Mon. f& Shawn J. 

,ndP.atrice 
Waltm) Walters 

''''''' 
V. I &DlIne 

Schwendlmiln 
1110" 

Ferron JohAII. S. 
RIC.~te 

M.rtlneilul~ 

D,twln B. & 

JoInn Klinaler ,_ 
V. I A Diane 

5chw.ndimlln 

Ferron John &: S . 

... -Mlrtin.aul00% 

BoHland Inc ,_ 
Elmer Scttwendlm 

.n 
Robert H.&: 

Renee I(. Wood 

,_ 
Ke'Jtn LA Er1ene 

TorlVlmson lomci 

salvador&: 
Rique! L Fitora ,_ 

Wlltars Family LP 1_ 
Shilun J .. Patrldl 
Wlttltf'Sl~ 

Lon N. & Beverty 
J. Rldcsl~ 

AmyFIo~I00K 

Brindley & Misty 
Hlnsonl~ 

YIIRk:lcs1OOH 
Malinda Alon 

Inot h/w) .,"" 

''''''' NewdlieRentili 
lnvestments 
L1Cl~ 

Rm Yuvonne le: 

(Remaindermen: 

Sue"""'. 
Mlchaei D. 

Gam.r) Gamer ,-
The ElriV. Jenstn 

flmWyTNst ,-
Jeny I(. Garner 

,_ 
General MIUs Inc 

''''''' Dennis C. & 
Dorothy Huffrnan 

''''''' 
t.yn.& ....",. 

Harris lDO'K 

WMlCetux 
Fumess 100Ci 

3018 
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Tabla 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1/20/2010 v12) 

BlM :0: BUfe.lU of lMId M.lnapment 
ssr-SWn$rdStumTrust 

Stlo. DMson of lInds Mlnar.ls and Rarce, Bureau DfSurface and Mlner.1 resources, Stile of Idilho 

Descrtptlon 
s.n.INUmlMr "'t Geothetmll Percent Unit ..... 

GeotherrMf Ownership 
011 .... ""'" '"",dpalf .. RayoIty 

lotslJ.14 Blk9 0.37 D.,"", ,'"'" TID 

lots 3,.t, 5, 6, 7 Brock 9 0.92 c.on' ''''''' TID 

lots ... 911k9 0.37 D.,"", ,'"'" TIO 

Lots 10-11 BIle 10 0.14 D.,"", ''''''' TaO 

lots 12-13-14 Blk 10 0.35 D.'"'" ,'"'" TID 

lots 1-2-3 Blk 10 0.78 0.01" ,'"'" TID 

Lots 4-5 Bill: 10 0.50 D.,"", 

,_ 
TID 

lots 6-7 BUI: 10 0.69 0.01" '""" TID 
lots 8-9 Blk 10 0.06 D.,"", 'DOlI TaO 

loU-S; 5 lS' L.Dt 6 Blk 11 0.56 D.,"", 

,_ 
TaO 

Lots 12-13 Ilk 11 "-25 0._ ,_ Tao 

Lots 1-2-3 Ilk 11 O.Bl 0.01" ,'"'" TID 

lots 14-115 8111. 11 030 D.,"", ,'"'" TaO 

lots 9-10-118111. 12 0.59 0._ ,- TIO 

N 35' lot 6; lots 7-8 Blit 11 0." 0.""" ''''''' ...., 
Lot 13 8111.12 0.11 D.,"", 

,_ 
TaO 

Lot 14 Slk12 0.18 0._ ,'"'" ...., 

Lotl5-16a.U 0.37 D.,"", ,'"'" TID 

lots 11-U BIll. 12 0.37 D.,"", 

,_ 
TID 

l.ots 1. 2. 3.4. 5,6. 7. 8 Block 12 1.<7 0.01" ''''''' TIO 

Lots 9-10 81k 12 0.37 D.,"", ,'"'" TaO 

l,Qts 1-1 8111.15 0.37 0._ ,'"'" TIO 

lots H·5 BIll. 1.5 0.55 D.,"", ,'"'" TaO 

Lots 6-7 plus 40' VAC5t BIll. 15 0.51 0._ ,'"'" TID 

lDts 8-9-1(H1·12; NZ lot 13 8lk 15 LO' 0.01" 1,"", TID 

52 Lot 13; Lot 14 8111. 15 0.28 D.,"", 

,_ 
TID 

Lots ll-U 8111. 16 0.37 D.'"'" ,'"'" ...., 
lots 1-1 BIll. 16 0.37 D.,"", '""" no 

lots 13-14 BIll. 16 0.37 0._ 

,_ 
no 

Lob H 81k 16 0.37 D.,"", ''''''' no 

Lotss-6-7B1lt16 0.55 0.""" ,'"'" TID 

Tax 5235 of Lot 9 8111. 16 0.10 D.,"", 

,_ 
TID 

Tax 5236 81k 16 0.11 D.,"", 

,_ 
TaO 

Tax 5237 8111. 16 0.24 D.,"", ,'"'" TID 

Lots 1~11 alII. 17 0.37 0._ 

,_ 
Tao 

lots 1-1 Blk 17 0.17 D.,"", 

,_ 
TID 

Lots 12. 13. 14 &lk 17 0.55 D.,"", 

,_ 
TID 

lotsHBlk17 0.37 0.'"'" ,'"'" no 

Lots 5, 6, 7 Blk 17 0.55 D.'"'" 
,_ TID 
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Table 3.1·1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1120/2010 v12) 

eLM • BUl'f:ilU of ... nd MlnIIlement 
SST = StandardStelm Tr\l.Jt 

StiD· DIvtson of lands Mln.,...ls ilnd Rangl!!, Bureau of Surface and Mlnerill rt!50Urat, State of Idaho 

o.atptlon 
Serial Number Net GMthIrmal Percent Unit -. 6-""""""_,. OR .... NIO ,.rtlclpadon Royalty 

Lots 8-9 Blk17 0.31 0._ 1_ TOD 

Lots 11·12 Blk 18 0.37 0._ ~ TOD 

Lots 1·2 Blk 18 0.37 0._ 1_ TBD 

lots 13·14 alk 18 0.31 0._ 1_ TOD 

Lob 3-4-5 BUe 18 0.55 0._ 

,_ 
TOO 

lob6-7 Blkll 037 0._ 1_ TBD 

LotJg...9-1D BlklB 0.55 0._ 

,_ 
TOD 

Lots l1-U Blk 19 037 0._ 1_ TBD 

Lob 1·2 Blk 19 0.37 0._ 1_ TBD 

lots 13-14 Blk 19 Op 0._ 1_ TBtl 

Lob~Blk19 0.17 0._ 1_ TOD 

lots 5+7 Blk 19 0.55 0._ ~ TOD 

Lots 8-9-10 BIle 19 0.55 0._ 

,_ 
TRD 

lot 6 LESS S 14'; lot 7 Blk 20 032 0._ 1""" TBtl 

1-1-J...4-S; S 14' lot6;ALL£Y a. W5O' lotsS, 9, 10, 11, U , ll, 14 Btll.20 1.51 0.01" 100!< TOll 

Lots tG-l1 Blk 21 0.37 0._ 1_ TOD 

lots 1-2 Blk21 031 0._ 1_ TOD 

lots U-1].·14 B1k 21 0.55 0._ 1_ TOO 

lots 3-4-5 B1k 11 0.55 0._ 1_ TBtl 

Lots 6-7 Blk21 0.36 0._ 1_ TOD 

LDts8-981k21 0.36 0._ 1_ TRD 

lotS Blk22 0.18 0._ ''''''' TBD 

lots 11, 12, 13, 14 B1k 22 o.n 0.01" 1_ TOO 

lots 1-2 Blkll 0.37 0._ 1_ TOO 

Lats 3-4 Blk 22 0.31 0._ 1_ TBD 

lots 6-1 Blk 22 0.31 0._ 1_ TRD 

lob &-9-10 Blk 22 0.s5 0._ ~ TBtl 

lots 11-12 BIk 21 031 0._ 

,_ 
TOO 

Lots 1-2; S2lot 3 Blk 21 0 .. 0 0._ 1_ TBD 

Lots 13-14 Blk 23 0.39 0._ 1""" TRD 

lots6-781k23 037 0._ 

,_ 
TOO 

Lots B, 9, 10 Blk 23 0.55 0._ 1_ TBD 

H2 lot 3; lots 4-S Blk 23 0.46 0._ 1_ TBD 

lot 1 Ilk 24 0.20 0._ 1_ TRD 

lot 2·3 Blk24 037 0._ 1_ TBo 

lotSBlk24 0.18 0._ 1_ TBtl 

lots 11-12 Blk 24 037 0._ 1_ TOO 

Lots U-14 Ilk 24 0.39 0._ 1_ TOO 

lots4-SBlk24 0.37 0._ 1_ TBo 

Lots 6-7Blk 24 0.37 0._ 1_ TBtl 

lots 9-10 Blk 24 0.37 0._ 1_ TOO 
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Table 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1/20/2010 v12) 

BLM 0:: Bureau of Lmd MaNlpment 
ssr IIStandard Steam Trust 

SHo = DMson of larwJs M1nenls and Rance, Bureau of Sulbc:e arid MIMrtl rHOUn:I!:S. Sta~ of hfiaho 

Descrfptlon 
SerfaJHumMr Net Geothermal Percent Unit lui. 

Geather1lWl OWnership 
OR 1St' Aao P.rtldlAtfon Royalty 

EASTSIDE ADD LDts 11. 12, 13, 14 BIk 37 o.n 0.01" 

,_ 
TID 

EASTSIDE Add lots 1, 2. 3, 4 Blk 37 0.77 0.01" ,_ TeD 

EASTSIDE Add lots 5, 6, 7 Blk 37 1l5' 0._ ,- TBD 

EASTSIDE ADD Lots ~9-10 BIk 37 0.55 0._ 

,_ 
TID 

EASTSIDE AOD lots 1-2-3; less Tax 2495 " HWY ROW BIk 38 0." 0._ ,- TBD 

EASTSIDE ADO Tax 1561 less lots 1-2-3 Blk 38 0." 0.01" 

,_ 
TeD 

EASTSIDE ADD Tu 2413 elk 38 0.55 0._ ,- T8D 

EASTSIDE ADO Plrt of Tax 4874 In au:: 39 1.35 0.01" ,- TBD 

EASTSIDE ADO Lot S Blk 41 0.18 0._ ,_ TID 

EASTSlOE ADO tots 1-2 alk 41 037 0._ ,_ TID 

EASTSIDE ADO lots 3-4 Blk 41 0.37 0._ ,- TBD 

EA5T5IDEADD Lots6-7Blk41 037 0._ ,_ TID 

EASTSIDE ADD lotI 12-13-14 Blk41 0.55 0._ ,_ TID 

~OE ADD lots 8, 9, 10, 11 Blk 41 0.73 0.01" ,- 180 

EASTSIDE ADO lots 1-1 elk 44 037 0._ 

,_ 
TID 

EASTSIDE ADD lotI 13-14 Brk 44 037 0._ ,- T8D 

EASTSIDE ADD Lots 5-6-7 Blk 44 0.55 0._ ,_ TID 

WTSIDE ADD lotS l-4 Blk 44 037 0._ ,- T8D 

EASTSIDE ADO lots 8, 9, 10,11,12 Blk 44 0.92 0.01" ,- TBD 

lots 6, 1 Block " 0.37 0._ ,- T8D 
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Table 3.1·1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 1/20/2010 v12) 

BLM • ~IU of Land MiWUllement 
SST·Sbl~rdSte.mTNJt 

SUD. OMscn af 'Inds Mlnen!!, Ind Ranp, Bureau of SUrfice and Mlner,1 resourc:as, State afld_ho 

Doscrfptlan 
serial Number Hot_nnaI p.ant;UnJt lark 

_OWnenhlp 
OR .... ..... ParttdpMton "-"" 

E 110' Lab 8, 9, 10, 11, 12. 13, 14(Block 20) 0 .. 0.01" ,- TBO 

E, .... de Add (All lots I thru 14)(81ock 401 2.58 0.02" 1_ lBO 

W7SW SO 0.61" 1""" TBD 

NE '50 1.21" 

,_ 
TOO 

..., '50 1.21" ''''''' TBD 

S25W SO 0.61" ,- Schwendlmiln, Mel 

SectfonU:SE; 
SltCtion3S: H'2SW 240 1.821< 1_ OonakiStakar 

SENW, NESW, SlSW 
David & MeLlnle 

'50 1.21" ''''''' Schwendlmlft 
Viii & Ofane SchwendlrNIn 

LDT 2 GOVERNMENT WT 2 LESS AND EXCEPnNG 
THEREFROM:Bqlnninc ilt iI point 100 ~t East of the North 

Quilrter corner ilnd runnin, thence SOuth 250 feet; Ttlanee East 
208 feet; Thence Ngttfl 250 feet; theria! West 208 fall!t to the 

pot"t of Main""". AlSOUSS AND EXCEPTING TliERffROM; 
Commencinl at the NDrth o.uarter corn.r of SectIon 1. Township 6 

North, Ranp 41 &rt. Boise Meridian, Madison County, Idaho 
which Is the true point of beglnnln" .nd runnlnl tn.nce South NorVue Fums, an Idaho 

1,320 feet; thence &,t 518 feet; thenc:e at an ilnPe 1.010 fHt to a 
&eMfal partnership 

polnt tNt b 250 feet SOuth and 3Q8 fed East of the North Qu.rtt!r 39.367 0._ ''''''' conslstl"l of Georp M. 
Corner of SKtion: thence West 208 feet.; thence North 250 feet; 

Crapo, etal 
thence West 100 feet to the poInt of bqfnn1nc. AlSO lESS AND 
EXCEPTlNG THERFROM: Commendnl.t the Northeast comer of 

Sectfon 1, TownshIp 6 North, Rance 41 East. Boise Mericfliln, 
Madison CDUr\ty, Idaho and NMr.-c thence South l ,Sn feet to the 

point of betlnnlne; thence 360 feet; thence South 1,150 tNt; 
thence ust 360 feet; thence North 1,150 fHtto the point of 

beIIn!n .. 

LOT l LESS A PtECE NorVue Farms, an Idilho 
Sec 6: lDT1,2,3, 5 lESS A PIECE, S2NE, SENW lESS A PIECE 

306.07 2.32" ,- leneAlI partnership 
PWS PARCELS 1, 2, 3 KNOWN AS ·ICUNGLER BROS: EASEMENT consisting of ~rp M. 

LANDS Crapo, ittal 

See tax land tlX 5 3.12 0.02" ,- TBO 

W128 Rods, tax 2, less tax 1" 5 
I.B 0.01" ''''''' TID 

N2N2 1eu and exceptlna Sec 2 west 128 Rods, Tax 2, less Tax 1 ilrtd 
Val and o&inn. 

S 15S.08 1.11t' ''''''' Sthwendlman 

N2 320 2.42" ,""" Warren Walters 

Sec4: SfNW ptus711 391.16 2.9"" ''''''' Doualas Investments UC 

SECTION 5: WlNW 80 0.61" ,- Sblnley C andJody lynn 
Schwendlman 

s.oS2N~SE"" 120 0.91" 1_ Sdtwendlman. l 

SetS NENW 40 0._ ''''''' layneH.rTls 
T6N R42E 

Section 4: SWNW less tax. 1. NWSW les lU.3, part ofSWNW 
'''.15 1.2'" 

,_ 
Rides, 8rent and~, h/w 

SetS: N2NE 

SEC 29:SW; W2Sf;ANO A PARCEL OF LAND BEGINNING AT A POINT 
53.3333 RODS WEST OF THE Sf CORNER OF SEC 19 AND RUNNING 

IntENa. WEST 26 2/3 RODS, THENCE NORTH 80 ROOSSt THENCE 26 
2/3 RDOS, THENCE S SO RODS lOTHE PlACE OF BfGINNlNG 

231.32 1.11" ,- l-8llC, In IdahD UC 

EXCEPTlNG THEREFROM: the 

SectkIn 30: SE./4NE/4S£/4t EXCEPT Pareal No. FFC-1A. bel,. those 
portions afthe N 66' of the SENESE, due. by m&b: Tr 1: 0.1 ac;Tr. 

2.' a.OlK 251< Rides, Brent and Sue, h/w 
2: 0.6 .c) and EXCEPT P.rcel No. FPC-1 (0.9ac). (7489) 

Sec 1: ElNW, SlNE, W2HW; Sec 36:'ART Of SW 39532 3.""" ''''''' 
V.I Jnd DIAnne 
Schwendlman 

Section 29: The emS33]) rods of the 5ESE 
Sectfon 32: NENE. W2NE. East 66.66 rods of the NW 253.13 1.92" ''''''' 4-8 Umited Partnership 

SKtIon 31: NWNW 

Section 30: wnw,Sectlon 31: S2H2 240 1.B2l< ,""" lJt1Ie, Dwtclrt 

Section 30: S2SE, SESW less a p;Ulzl desalbed In the attached 
Ie ... 

SectIon 31: E2SW,lot1, NEWN, HENE. sec less a parc;el described in HorVue Farms, an Idaho 
tMattac:hedl.ase 

.... 17 6.74" ''''''' 
lener.al pilrtntrShlp 

SectIon 32: W1SW, NESW, NWSE Ins a parcel dHa1bed In the tonslsttnl of Gearp M. 
.tbched lea •• Crapo, etal 

SectIon 32: SEt4SW/', S/15E/4 (90011 
Section 32: WEST 9~1/3 .-ods of NWL4 (242DL 

SectIon 32: SEt4NE/', NE/4S£J4 (ISOI) 240 1.82" ''''''' Rides. Brent and 5ut!, h/w 
Section 33: NWSW SWNW S2NE 
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Table 3.1-1: 
Standard Steam Trust LLC, Newdale 10 Project, Properties 

(Exhibit B to Newdale Voluntary Unitization 112012010 v12) 

eLM '" Sure .. of Land Manqement 
SST • Stand.rd Stum Trust 

D __ 

PATENTED LANDS 11659.227 68.25" 
LANDS 

UNlEASED PATENTED LANDS 2404.34 14.07% 
OF TOTAl 

LANDS 

Patented lands Controled By Operator 9254.89 54.17" 
DFTOTAL 

LANDS 

STATE LANDS 3942.17 23._ OF TOTAL 
LANDS 

UNLEASED STATE LANDS 0 0.00% 
OF TOTAL 

LANDS 

State Controled 8y Operator 3942.17 23._ OF TOTAL 
LANDS 

FEDERAL LANDS 1AB2.7 8.68% 
OF TOTAL 

LANDS 

UNlEASED FEDERAL LANDS 1412.7 8.68% 
OF TOTAL 

LANDS 

Federal lands Controled By Dperator 0 0.00% 
OF TOTAL 

LANDS 

TOTAl •• lands: 17084.097 100.00% 
OFTOTAL 

LANDS 
Lands Controlled by Operator 13197.06 ".25" 
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Table 6.5.1: Chemical and isotope analyses ot water samples from Newdale ID Geothal project area and vicinity 

1 SSTAJSGS Ashton W.m &ping 
2 GEl< 

GEl< 
GEl< 
GEx 
GEx 

7 GEl< 
GEx 
GEx 

10 GEl< 
11 GEx 
12 GEx 
13 GEx 
,,, GEx 

15 GEx 
,6 GEx 
,7 GEx 
18 GEx 
19 GEx 
20 GEx 
21 SSTITG 
22 SSTnRR 
23 SSTITG 
2' SSTITG 
25 SSTnRR 
26 SSTITG 
27 GEx 
28 SSTITG 

29 GEx 
30 SSTITG 
31 SSTfTG 

ND~1. 

NDXK-Cr.po Sollth 
NDXOI-,5 
NDXD9-7 
NDXOt.zIrbr 
NDXIIIoI 

RomIngtDn -­NDXOM 

NOXn-,O 
NDX""2 

32 SST/USGS ~an SwI_nan w" 
33 SSTIUSGS 
34 GEl< 
35 GEx 
3& SSTfTG 
37 SSTnRR 
38 SSTfTG 
39 SSTITG 

40 GEx 
41 SSTITG 
42 GEx 
43 GEx 
... SSTfTG 

45 GEx 
48 GEx 
.7 GEx 

NDl(H..11 

NDXD9-SchwendllMn 
NDXH-'4 
NOxot-U 

CIaude ...... w." 
MDXaa.17 

ND)(OI." 

Wat .... uttt.w.U 

N ...... CItyW •• 

48 SSTIUSGS Honry _ ... U 

49 SSTAJSGS 
50 SSTITG NDXH-l1 
51 GEx Wayne a...non w .. 

52 SSTruSGS Donllki Tnw Weg 

53 GEx 
54 SSTITG NDXOWII 

55 SSTfTG NOxoe-a 
56 GEx 
57 GEx 
58 GEx 
58 GEx 
60 GEx 
81 GEx 
82 GEx 
63 GEx 
64 SSTfTG NDXQ1I.<I 
65 SSTIfG NOn., 
86 SSTtrG NDXIN 

QN.42£·23OAC1S 
8N-41E.J4OCC1 
8N-41E.J4OM 1 
8N-41E-34COC1 
8N-41E-33COO1 
&N-41E-l3ABB2 
8N-41E-33A8B1 
8N-41E-32DDC1 
8N-41E-32C001 
BN-41E-32CM 1 
8N-41E-32A082 
8N-41E-32ADB1 
8N-41E-32ACC1 
8N-41E-32ABC2 
8N-41E-32A8Cl 

8N-4tE-32A8C1 
8N-4'E-3'CBC1 
8N-41E-28DDC2 
BN--41E-27CCBl 
8N-41E-27ACA1 
~CB 

7N-42E-31A 
7r-1-o42E-30DDA 
7N-42E-3OBCC 
7N-42E-19D 
7N-42E-19CCC 
7N-42E·1I!CCA1 
7N-42E-19BDD 

7r-1-o42E·198BBI 
7N-42E-1ODBB 
Tr-I-042E.oecAD 

Tr-I-042E-OIICAAl 

Tr-I-042E-OIICAAl 
7N-42E-OIICAA 1 
7N-42E-OIICAAl 
7N-42E-01DCB 
7r-I-042E-<l7B 
7N-42E-06DCC 

Tr-I-042E-05DCD 

7N-41E-360DA2 
7N-41E·38AOA 
7N-41E-350DA2 
7N-41E-35DCDl 
7N-41E-35OM. 

7N-41E-35COD1 
7N-41E-35COD1 
1N-41E-340c01 

7N-41E~1 

7N-41E-33CD01 
7N-41E·2BDDD 
7N-41E·26ACCl 

7N-41E·25CBDl 

7N-41E-25CB01 
7N-41E-25BBC 
7N-41E·24BDD 
7N-41E-24ACA1 
7N-41E-19CM1 
7N-41E-180M1 
7N-41E-18CBC1 
1t+-41E-188802 
7N-41E-18ABA1 
1N-41E-16AA01 
7N-41E-15ABC1 
7N-41E·l4ADO 
7N-41E-13000 
1t+-41E-13DCC 

463,195 
451,227 
451.948 
451.006 
449.580 
449,681 
449,no 
448.577 
447,009 
447,891 
44&,475 

448.586 
448,164 
448.030 
447,941 
441,&41 
445,661 
450.038 
450,sas 
451,605 
456,739 
456,319 
456.713 
455,188 
455,520 
455.184 
455,414 
455.898 

455,206 
455.971 
457,314 

457,519 

457.519 
457.519 
457,519 
.... 056 
455.543 
456,100 
457.880 

455,087 
455,101 
455.087 
451 .314 
453.534 

452,n1 
452,n1 
451 .... 9 

451.922 
449,420 
453.518 
452,829 

453,161 

453,761 
453.666 
454,2SB 
454.691 
448.303 
441,163 
445 .... 
445,717 
448,724 
450,333 
450,400 
453.554 
455,103 
.... ,409 

4,882,0:\4. 5199 cpr 1972-OB-2) BSTIGeo4h 

4.868,557 5020 155 1999-06-24 10:30 on 
4,869.353 5070 102 1999-06-24 11:00 nw 
4,368,743 5020 80 1999-06-24 9:50 nwIs 
4,881,816 5010 199&-06-24 10:12 nn 
4,110,321 5010 20()9..()6..04 15:00 n'MI 

4,866,855 5010 225 1919-11-08 16:00 I"IWt5 
4.868,193 4992 240 1999-06-22 12:56 nwIs 
4.868,798 4990 195 1999-06-24 9:46 nw 
4,889,448 4995 250 1999-06-24 10:.42 nwil 
4,868.986 5005 240 1999-06-24 11:11 nwta 
4,8811,965 5005 75 1999-06-24 11:30 nwtI 
4,869,183 4995 220 1999-06-22 15:45 nwiI 
4,870,062 4998 50 1999-06-22 13:15 nwCs 
4,870,032 500D 148 1991-07-31 15:10 nwb 
4,870,032 5000 148 2009-06-19 10:35 nwlI 
4,869.188 4978 190 1999-06-22 13:31 nwb 
4.870t4A7 5010 58.5 1999-06-23 13:12 nwtI 
4.870,588 5010 258 1999-06-23 13:37 nwtI 
4.871.423 5020 92 1999-06-29 12:10 nwis 
'.859.926 5355 1000 2OCl&<lIHl2 12:42 SST 96 
',660,257 5313 920 2~7·29 13:28 SST 

4,861.074 5400 740 2oo9-07'()1 11:32 SST 109 
4,861.536 5295 SOD 2009-05-18 15:35 SST 80 
4,863,487 5366 675 2OQ9.Q5.28 7:44 SST 
4,862.300 5330 500 2Q0&.05..21 13:40 SST 81 
',882.565 5338 194 197"'7·19 --. 
4,863,067 5365 500 2009-06-24 14:55 SST 70 

PIY(I2):n'IVII; 
"863.839 5250 164 1977-1)7-23 "",,,(79) 
...... 585 5310 920 ~29 16:30 SST 62 
4,865,855 5350 500 2~11 9:15 SST 71 

6ST~IY( 

'.666,230 5342 802 1911HJ6.22 .2)_ 
SSTJPAY(I2);n 

4,868,230 6342 802 1976-07-19 .. 
4,868,230 5342 802 1971-07·22 P&Y(82);1WItI 
4,866,230 5342 802 1991-07-31 P&Y(I2P'MD 
4,865,169 5300 500 2009-16-14 8:40 SST 81 
4,868,656 5228 650 2009-07-30 8:20 SST 
4,867.044 5270 500 2OQ9..{)6....24 ''':50 SST 79 
4.887.103 5355 500 2009-06-22 10:21 SST 71 

o.oM'&'Y(l2~ 
4,859,397 5282 525 197~24 ,.,. 
'.859.965 5280 5QQ 2oo!J.08.()ll ":05 SST n 
'.859.397 5262 525 197"'7·20 I'&Y(02)_ 
4.858,115 5180 40D 1971-QS.06 P&Y(12);nwII 
4,859,800 5210 500 2O()9..QI..12 18:16 SST 90 

Geo1hIP&Y(l2k 
'.859,228 5150 350 1972-<l1\.<J9 ..... 
4,859,228 5150 350 1971-06-18 PIY(I2):n'IVII 
4,859,191 5088 99(m?) GeaIh 

SSTIGeoIiIP&Y( 
tl};nn;en.(78 

4,859,882 5097 275 197&.06-16 ) 
'.859,228 5011 
'.660.788 5150 5QQ 20090Q8..26 13:2B SST 102 
"661.595 5092 --. 

5STlGeoh'P&Y( 
12);rMt1;eto.{T1 

4.661.226 5115 Sl(m?) 197 ... 1·20 11:40) 
PIY(92);nwIa; 

4,861,228 5115 1971..()7-23 16:10 ero.(78) 

4.661.912 5115 5QQ 20090Q8..29 ":05 SST 105 
',863.093 5200 500 ~12 9:05 SST 89 
4.863,410 5223 559 1992.{)7-10 9:15 r1\IIIia 
'.863.103 4944 120 191J11.OO.23 11:SO nwIs 
4,864,762 4960 200 1999-06-23 12:16 nwta 
4,864,4()4 4951 110 199a.D6-22 10:55 nwta 
'.885,483 .958 110 1911"""'2' 8:40 nwIs 
4,865,561 4963 152 1999-00-23 12:20 nwII 
4,865,200 5015 6D 1999-06-29 13:25 nwI:I 
4,865,169 5020 78 1999-06-29 13:40 nw 
...... 672 5145 5QQ 20011-05-15 14:SO SST 66 
'.863.884 5285 560 ~18 9'.36 SST 83 
4,863,888 5240 500 2009-04-22 9:50 SST 85 

105.8 2.0 7 .6 36 1.6 1.1 0.1 92 
SS.O 
54.5 
48.7 
53 .• 
54.3 

52.7 
54.5 
53 .• 
SS.' 
53 .• 
SS,. 

55.2 
51.1 
SS.6 
SS.6 
59.9 
53.2 
54.5 

SS.8 

7,6 I 14.3 2.94 22.4 6.8 
15.0 2.90 21.0 7.0 

8,4 I 19.4 1.S1 52.2 1&.5 
7.6 11.0 2.90 21.0 5.90 
7.4 12.1 3.31 25.9 6.58 

140 
130 

165 
118 
116 

8,·n I 49.5 5.19 20.7 4.13 -0.10 189 
., aoo 7 .• ' I 31.7 1.U 44.3 n.4 -0.10 196 

8.22 
7.69 

124 2200 8,03 
8.05 

I 56.0 4.45 36.6 B.3 0.125 166 
I 25.0 a.lSI 40.5 8.01 -0.10 182 
I 91.8 9.10 16.1 4.20 0.23 241 
I 20.2 4.61 45.8 15.4 -0.10 204 

78.8 7.9 15 2.2 35 17 144 
•. 03 I 18.6 3.99 34.2 18.7 -0.10 194 

110 1.7 

89.6 

8.05 I 27.0 3.15 37,4 20.3 ~.10 217 
7.18 I 18.4 2.11 45.7 22.1 -0.10 244 

1.8 f 22 4.8 38 14 205 

84.2 7.7 f 22 5.7 40 13 1116 
92.3 7.5 f 
97.7 1.6 f 20 7.4 37 12 210 

7.78 I 21.7 2.38 34.0 21.1 0.103 213 
94 1500 7.81 I 20.4 6.83 41.7 15.7 -4.10 212 

7.66 I 21.8 2.50' 45.5 18.9 ...().10 198 
7.68 I 20.2 4.:M 46.4 17.4 -0.10 220 

89.6 7.S f 44 4.9 24 7.3 188 
7.44 I 74.5 9.22 17.1 3.58 0.174 180 

87.8 7.9 f 47 5.2 25 8.0 150 
89.6 6.6 t 76 8.5 34 6.9 230 

8.20 I 6&.9 9.13 21.6 7.45 0.116 211 

96.8 

'''>'5 
89.6 

7.1 
7.5 
8.0 

78 8.6 28 6.3 240 

73 8.8 31 8.4 236 

91.4 7.8 f 69 6.9 25 5.9 0.14 204 
78 8.8 28 

7.80 I 94.8 12.2 22.2 3.08 0.188 243 
11.6 8.1 93 12 19 2.7 243 

69 .• 7.8 t 88 12 23 3.3 181 

95.0 7.6 f 
1.64 , 92.9 10.3 18.' 3.60 0.187 251 
1.85 I 29.0 2.11 39.0 6.13 .0.10 166 

84.0 7.9 I 26 1.8 42.0 15.0 1SO 
53 .• 

SS" 
SO.9 
SS,. 
54.9 

48.' 
57.0 

7.43 I 26.8 3.36 37.3 11.0 -0.10 190 
1.83 I 19.9 2.61 52.0 22.1 -0.10 224 
7.86 I 32.2 2.21 45.5 18.6 ..0.10 196 

p.1 al2 

o 4.7 2.9 2.2 1.67 1.80 
2.44 7.17 
1.50 3.26 
4.49 10.1 
4.07 8.07 

a 3.63 5.39 1.35 2.36 2.59 
o 3.40 6.10 1.80 2.35 2.47 

2.65 6.34 
1.73 4.01 
3.06 7.60 
4.47 7 .88 
5.20 4.80 
3.75 1.53 

o 14.5 24.7 1.09 4.85 4.09 
o 3.80 5.80 1.20 2.09 2.24 
o 4.51 4.67 1.32 2..44 2.19 

2.86 6.17 
8.79 5.42 
5.18 8.n 
13.3 9.22 

·2 11.6 12.1 3.69 3.66 
·2 31 .9 40.5 5.05 5.02 
-2 35,4 54.5 4.1n 5.00 
-2 1S.S 1304 3.92 3.58 
-2 22.3 25.1 5041 S.12 
-2 23.3 26.8 4.53 4.58 

22 24 2.2 3.85 3.61 
-2 16.4 23.g 4.14 4.20 

-2 17.5 26.1 4.78 4.66 
·2 11.4 13.1 4.94 4.61 

-3.84 110 

~.69 43.2 
-2.45 40.0 

8.56 39.3 
-3.58 38.0 
5.39 <3.0 

0.17 69.2 
0.35 44.4 

-0.83 43.9 
3.08 74.2 
2.71 102 

-1).56 37.0 
3.25 85 

.Q.M 29.7 

1.28 18.S 
3.50 34.4 

o 8.8 14 2.0 4.13 4.04 1.03 65 

10 18 2.1 4.11 3.55 8.05 61 

9.6 17 1.7 3.89 4.21 
·2 12.2 16.8 4.4$ 4.21 
-2 18.4 16.2 4.42 4.31 
-2 22.5 24.8 4.82 4.41 
-2 13.2 24.1 4.n 4.56 

18 12 3.0 
-2 27.4 38.8 

17 14 2.9 
31 27 5.3 

-2 30.6 33.0 

3.1M 3.91 
4.65 4.81 
4.08 3.36 
5.79 5.46 
4.84 5.03 

-3.93 6S 
2.75 39.9 
1.20 84.0 
4,44 34.3 
1.74 37.4 

-0.93 6B 
0.43 88.6 
9.11 59 
2.915 71 

..0.89 52.2 

33 24 5.4 5.53 S.58 -0.49 76 

29 4.7 5,47 4.93 5.115 71 

o 26 22 5.7 4.93 4.81 1.29 84 
5.01 0.00 100.00 75 

-2 22.5 28.3 5.82 5.25 5.19 DO.8 
23 28 7.1 5.52 5.83 -0.82 94 

o 28 25 6.2 5.55 4.54 10.05 76 

·2 19.6 25.0 5.56 5.23 
-2 14.5 21 .6 3.75 3.62 
o 20.0 2.30 

3.11 S.90 
5.85 7.22 

3.00 
5.33 6.69 
1.93 5.11 
2.97 6.59 
7.01 10.60 

-2 18.8 26.9 
-2 19.9 33.5 
-2 28.0 40.1 

4.00 4.22 
S.33 5.03 
5.24 4.84 

3.10 87.04 
1.84 47.2 

37.0 

-2.67 34.6 
2.89 36.0 
2.94 37.1 

248 

23!1 
225 

353 
200 
216 

382 "'().300 -1.280 TCl14153-3 -144.0 -18.80 TCl14153-3 
408 -0.300 -1.280 TC1141~1 ·136.3 -17.68 TQ 14153-1 
403 -4.150 "'().255 TCl14133-1 -135.1 -18.27 TCl14133-1 
36S -0.150 -O.2S5 TCl14047-3 ·134.0 -17.88 TCl14047-3 
512 0.229 -0.255 TCl14063-2 ~141.2 -18.85 TO 14063-2 
3n ...().15O -0.255 TCl14047-4 -133.7 -18.03 TCl104047-4 
324 
331 -4.150 0.718 TQ 14063-1 -134.7 -17.116 ro 14083-1 

-143.0 -18.4 
367 -0.150 -0.255 TCl1406l-3 -136.8 -11.89 TC11406l-3 
391 -0.150 -0.255 TCl14116-2 -136.7 -18.22 TC114116-2 

372 

336 
· 140.0 -17.9 

376 
361 ..(1.150 -0.255 ret 14116-1 ·137.1 -17.71 TCl14116-1 
386 -4.300 -1.280 TCf 14153-2 -133.4 -17.37 TO 14153-2 
368 -4.150 -0.265 TCl14118-4 -134.2 -17.85 TCf 1411&.4 
383 -0.150 -0.255 TCl14116-3 -138.7 -18.18 TCl14116-3 

364 0.16 
439 0.206 ·1.280 TCf 14194-1 -138.9 -17.99 TC114194-1 
325 -434 0.111 -1.280 TCl14194-2 -139.4 -18.19 Tet 14194-2 

493 0.16 
·142.0 -18.8 

455 

423 0.15 -144.0 -18.9 

517 0.239 -1.280 TCl14231-1 -138.5 -18.30 TCl14231-1 
515 

434 USGS 

USGS -143.0 -19.8 
508 0,232 ·1.280 TCI14231·2 ·139.2 ·16.10 TO "231~ 
325 -0.150 -0.255 TCl14047-1 ·139.5 -17.84 Tet 14047-1 
322 

347 -0.150 4." ret 14047-2 · 131.6 -18.84 TCl14047-2 
248 -0.150 0.300 TCf 14026-1 ·135.1 -18.14 TCl14025-1 
400 0.187 -0255 TCll4025-2 -131.8 -17.08 TCf 14025-2 
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Table 6.5.1: Chemical and isotope analyses of water samples from Newdale 10 Geothal project area and vicinity 

SAMPLE LOCA11ON 1- IUTME IUTIIH I !!!l 
NOXllOoO ]N..41E-130BB 454,.-13 '.864.&1.2 5200 
NDlQI.( 1II-41E·I38M <5<.346 4,865,427 5185 

'IN.41E-,OCCS1 0450 .... 4.885,786 5032 85 1999-06-29 13:10 nwlI 54.0 
70 GEx 7N-41E-07BCC1 441,175 4,866.590 4965 170 199~23 - 56.3 7.3 f 
11 GEx 7N-41E-07BCC1 441,175 4,886,590 4965 170 1999-06-17 13:00 nwla 54 .• 
12 GEx 7N-41E-05r.AAAt 448,799 ...... 661 5000 203 1999-06-1S 14:14 nMI .... 
13 GEx 7N-41E-04CC81 .... ,968 4,861 .... 4990 180 199Q..06..23 14:00 nwiI 39.2 
14 GEx 6N-42E-10A0A 1 ""1,364 4.856,135 5n5 975 1991-07-24 14:22 nwIiI 55.0 1.1 8.80 3.00 42.0 11.0 
75 GEx fliN-42E-10A0A1 481,384 4,856.735 5725 915 2004-09-13 15:40 rrMI 54.0 1.5 9.23 2.94 46.6 13.5 
18 GEx 6N-42E-07C0A1 455.782 4,856,180 5505 1993-06-03 13:15 nwia 58.0 1 •• ... 2.3 35.0 1 1.0 
71 GEx 6N-42E-08BCB1 465,104 4,658,633 5290 500 1Sl93-08-03 15:00 n_ 13 .• 1.2 38.0 4.50 27.0 10.0 
18 GEx 6N-42E-IlOBC81 455,104 ".856.533 5290 500 2001-06-31 8:.40 nwta 82.0 1 .8 I 37.1 4.46 31.7 12.1 
19 GEx 6N-41 E-15ACA.1 451,368 ',855.386 5209 520 2002-07-20 12:30 nwiI 11.4 8 I 56.7 7.62 31.6 8.71 
80 GEx ~1E-15ACA1 451,389 4,855.396 5206 520 2001-116-15 9:30 _ 11.4 7.9 I 57.5 7.85 32.1 8.56 
81 GEx 5N-41E-11COB1 452.399 4,858,178 5216 568 1977-06-17 P&Y{az);nwII 10.1 1.1 f 
82 SSTAJSGS W ..... Wooa W .. No.2 5N-41E-1008S1 451,200 4,858,688 5140 1977-06-18 SSTIGeaCh SO.6 1.8 10 I.' 31 7.' 
83 GEx 8N-41E-100B81 451,120 4.857,048 5123 19774-11 P&Y(82);nwII 70.7 7.7 t 13 2.8 41 19 0.005 
114 GEx Wanda WDDd.I Well No.1 ~IE-1DDB81 451.182 4.856,589 5140 Goo'" 75.2 6.0 114 8.6 33 1.2 
85 GEx Walz~lnc. 6N-41E-10ACC1 451.505 ',857,193 5167 Goo'" 18.8 7.1 85 9.0 31 6.9 
88 GEx 0...., CIInyon H8 5N-43E-06BCA. 1 S _.413 ',848,782 5933 apr 1970-02-17 WHoa1. 108.0 7.52 I 3.60 4.4 133 31.0 0.02 
87 GEx 0,.. CanyoI1 (Plncock) H8 5N-43E-06BCA 1S -464.'73 4.848,782 5933 apr 1972-Q8..01f Goo'" 111.2 6.8 I 3.90 3.6 1olO 32.0 
88 SSTMR HDJ(H..GrMn canyon K8 fiN...43E~CA1S _.413 4,1148,782 5933 apt 2OQ&..06..03 11:08 SST 11' 130 7.37 I 3.68 3.18 136 30.2 -{I.l0 

GIUIPS: 
SSTfTG Va.' 20091af\'1l1e from SST temperatln gradient hole: drUled and coIected by SST 
SST/IRR v .. 2008 AIl"IPe obtained by SST from in1g.ItIon wei 
SSTAJSGS Okier ~ ~ by SST from • USGS data acuea. 
GEx Older -*y*""- by..-Ex (vwiouo ....... ) _: 
Croo(79) Croa1hwoI ... E.G. (1919~ ~ anaIyBe. 01 ground waIst _ to _InYOStlgatlcrulln the T __ no, E ...... ,daho. United S ..... ~ Sutvoy Open-Fio Report 7U81. 
Geoth USGS Geolh dItabue 
nwiI Ndonal W .. ~farmation S.w:e ate. USGS, waterdala cIalabaM (nwb) 
P&Y(92) .......... O.J. _ H.W.Y""~ (1992~ ~ of __ for _ ... __ 1pIngs In ldoho, 1921 _1991. U.S. Geo-.o Sonsy Clpof>fle R_ 92-115. 

SST Moly. ~ by SST (_ Il0l_), "'_ ooIoctad _.,oIyood by SST 
Separator lor; aeparates corM1On ""'ca aources of h same data. 

N0t8a: 
Negative vakIeI are'" ttwl- e.g. -2.00" <2.00; 0 ..... ill .. reported, probably meaning .... than detecticw'I 
TDS awn indudu Na-Mg. HC03, 804, CI n Si02 

p.2012 

4.83 7.51 
3.82 7.19 
2.99 7." 

158 o 28.0 13.0 0.50 3.46 3.57 -'.50 3a.0 303 

I"" o 29.1 15.9 0.61 3 .• 1 3.51 5.39 41.3 301 
160 0 7.5 8.2 0,70 3.14 3.05 1.52 4D 214 
173 Q 22.0 11.0 2.70 3,85 3.75 1.38 58.0 342 
160 Q 24.7 9.98 2.43 4 .31 3.87 6.27 56.5 351 
2D9 o 22.6 24.7 3.80 4.95 4.78 1.71 61 422 
211 o 22.2 24.0 3.45 5.01 4.88 1.32 65.7 435 

-143.0 -18.8 
217 20 2' '.5 5.43 6.04 3.18 60 ...s 
201 13 21 D •• 4.54 4.28 2." 33 358 0.lJ2 -141.0 -18.4 

24D 24 3.5 5.2' 4.79 4.48 86 443 
232 20 21 3.7 5.17 5.30 -1.23 65 462 
164 314 1 I .• 9.48 9.34 0.83 24 615 -ll.loo 
181 330 1.7 9.68 9.66 1.13 25 103 
188 -2 334 0.983 1.47 9.89 -1.18 25.1 698 -0.300 -1.280 TCl14153-4 -138.2 -111.08 TCl14153-4 
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Projection: 
NAD83 l1rM 12N 
Plot Date: 
November 3, 2009 

Figure 1.1-1: Location of Newdale geothermal 
energy prospect, eastern Snake River Plain, Idaho 
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Figure 6.1-1: 
Geologic setting of the Eastern Snake River Plain and location of the Newdale prospect 

(modified from Smith, 2004) 
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Figure 6.1-3: 
Geologic map of the project area, 

showing mapped structures 
(from Protska and Embree, 1978) 



Figure I. Regional Bouguer Gravity data for the eastern Snake River Plain_ 

Figure 2. Bouguer Gravity data covering the Rexburg Caldera area, showing the location 
of the Newdale Thermal Anomaly and surface hot springs along the caldera margin. 

Figure 6.1-4: 
Regional gravity setting of the Newdale thermal anomaly. 

(source: illustrations prepared by SST, based on Mabey (1978)) 
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Figure 6.S.6: 
Si02 versus temperature in waters of Newdale ID database 

GeotherrnEx, Inc. 14-Jan-10 



SUMMARY OF INPUT PARAMETERS 

Variable Parameters 
Reservoir Area (sq. km) 
Reservoir Thickness (m) 
Rock Porosity 
Reservoir Temperature (0C) 
Recovery Factor 

Fixed Parameters 
Rock Volumetric Heat Capacity 
Rejection Temperature 
Utilization Factor 
Plant Capacity Factor 
Power Plant Life 

RESULTS 

Mean 
Std. Deviation 
Minimum (90% prob.) 
Median (50% prob.) 
Most-Hkely (Modal) 

Minimum Most Likely 
8.5 
800 1100 
0.Q3 
150 
0.05 

2613 IkJ/cu. mOC 
10 °C 

0.45 
0.90 
20 I years 

Statistics 

MW MW/sq. km 
164 9.8 
81 3.9 
71 4.9 
149 9.5 
114 9.4 

Figure 11.1.1: 
Probabilistic Estimate 

of Indicated Geothermal Resource 
Newdale Prospect ID 

Standard Steam Corp LLC 

GeothennEx. Inc. 

Maximum 
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