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INTRODUCTION

General Discussion

During the past ten years the geothermal resources of the State of Idaho
have been extensively studied in order to e.aluate the energy potential
(electric power production or space heating) they represent. The most direct
technique, which can be used to evaluate possible concentrations of geothermal
energy in the earth/is the heat flow and/or temperature gradient measurement.
Temperature increases with depth in the earth because heat from the interior
of the earth is escaping to the exterior. The heat that comes from within the
earth is derived from radiocactive d-scay of potassium, uranium, thorium, and

from the original heat of accretion and differentation transvorted to a depth
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"“1 of 50-150 Rm/bf'mahtle convection. In its most energetically useful form this

heat may be moved even closer to the surface by a magma where it may be
transmitted at high temperature to groundwater and thus tapped to produce
electrical power. The outstanding example in the United States is The Geysers
in California where 1.8 megawatts of electrical power are produced from 240°C
steam that is geothermally heated (DiPippo, 1986){ That area is associated
with very young silicic volcanism and is underlain by a still cooling magma

chamber.




A heat flow study measures the heat which originates within the earth and
flows out at the surface of the earth. The units used at the present time for
heat flow are based on the SI system. In an earlier report in this series
Brott et al. (1976) used the CGS system. Conversions between the two systems
and some quantiﬁies in the English system of units are shown in Table 1. In

SI units the woridwide avébage heat flow is about 6d\me—2. Typical low

2

re’ ocruns values of heat flow are 20 to 40 mWm < and typical high values of heat flow

2 are not usually

are 80 to 120 me_z. Values greater than abouf 120 mWm~

found except in géothermal areas. The heat loss represented by the average

heat flow value is very small. For example if the thermal energy could be

converted to electrical energy with an efficiency of 10% (which it cannot be

at low temperature differences), it would require the heat from 1000 m2

fﬁ”'i’ (10,758 square feet) of the surface to light a 60 watt bulb. However, the
total flow over the surface of the earth is on the order of 1.1x1013 W, a very
large amount.,

By a measurement of heat flow in shallow boreholes (30 to 150 m in depthL
areas of 1local concentration of heat at depth may be directly identified.
Subsequent characterization of such geothermal anomalies, which may be due to
any one of many causes such as hot water flow along a fault zone, a magma
chamber, etc., are the objects of geothermal exploration. A subsidiary
quantity,6 which is measured, is the geothermal gradient or the rate of tempera-
ture increase with depth increase. For low~temperature geothermal applications
the geothermal gradient is the quantity of most interest because if, it is
known, the prediction of the temperatures to be encount%ﬁ in aquifers at
various depths is possible. The temperature of the water in turn determines
the type of geothermal possible applications (see Mitchell et al., 198O,J

Figure 4).
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Purpose and Scope
\

Idaho has a wide variety of geologxﬁgﬁ§;gany voleanic and tectonic pro-
cesses have been active within the environs of the State over the last few
million years, particularly in the southern part of the State. The object of
this study is to present an area by area heat flow and geothermal gradient

analysis of the various physiographic provinces of Idaho,|in order to identif??

the nature of geothermal anomalies (if any) related to the tectonism,
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volcanism and other geologic situations in the various areaa. Several of
A

these areas have been the subject of special reports emphasizing many

geological and geophysical aspects. (The detailed investigation of specific}
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anomalies is not the objective of this study although data collection has been

U —
oo ram s

this study can also be used for the constraints on regional tectonic interpre-
tations@éb@l géfause of the ability of moving water to transport heat, the
study also furnishes information on flow of water in regional aquifer
systems. Measurements are presented from a total of over 300 wells whose
temperatures have been measured as a function of depth during this project or

whose geothermal data have been published (the locations are shown on Plate

1). Samples (core or cuttings) were collected from many of the holes for
thermal conductivity measurements (the property of the rock which measures its
ability to conduct heat).

Of these 300+ wells a total of 97 were drilled for the specific purpose
of geothermal evaluation. These holes were drilled by private geothermal
exploration companies, by the Idaho Department of Water Resources, and by
Southern Methodist University using research funds from various government
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agencies as summarized in the Acknowledgements. Most of these exploration
holes were drilled to depthsl§§>€he ordgflof 100 to 150 m. The holeq)which
were drilled for geothermal studieilwere logged for_gradients and core or
cutting samples were obtained for thermal conductivity measurement as a
function of depth in the holes. In addition, seQeral deep geothermal,
hydrologic, and hydrocarbon exploration tests have been drilled in Idaho
during the last few years. Thermal results from some of these holes will be

discussed as well.
Previous Investigations

The Snake River Plain (Figure 1) has been a focus of an extensive series
of heat flow studies which were presented in one Idaho Department of Water
Resources publication in this,series (Brott et al., 1976)/;nd in two journal
articles (Brott et al., 1978?/1981§. The purpose of this report is to discuss
new temperature gradient and heat flow data for the western Snake River Plain
not included in the previous discussions and to summarize all existing data in
the Snake River Plain. Also presented 1is an extensive collection of
information for areas of Idaho outside the Snake River Plain, especially the
southern part of the Idaho batholith. These data allow a detailed analysis of
the heat flow, the geothermal gradient distribution, and the regional geo-
thermal potential of the various physiographic provinces in Idaho.

The only published heat flow studies [@ealing wiqﬁg%fdaho not in this
series have been local in nature (Sass, et al., 1971ﬁ/Urban and Diment, 1975;
Nathenson et al., 1980)(/ A more extensive study of the western Snake River

Plain, the results of which are included as part of this study is presented by

J J
Smith (1980, 1981). Several reports of geothermal potential emphasing well
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and spring temperatures have been published. Ross (1971)Vﬁescribed the known
locations and the uses of thermal water in an early stage of the evaluation

process. Most recentlxlstatewide information has been published by Mitchell

e

J ) - e
et al. (1980) and on the State geothermal map ﬂNOAA,‘1982):ﬁ Reports dealing

with thermal waters in specific areas will be discussed in appropriate

sections of this report.
Well and Spring Numbering System

The numbering system used by the Idaho Department of Water Resources and
the U.S. Geological Survey in Idaho is used in this report. This system
indicates the locations of wells and springs within the official rectangular
subdivision of public lands with reference to the Boise baseline and
meridian. The first two segments of the number designate the township and
range. The third segment gives the section number followed by three letters
and one or more numerals which indicate the quarter section, the 40 acre
tract, and 10 acre tract, and the serial number of the well within the tract
respectively. 1In this report the serial number is generally omitted. Quarter
sections are lettered A, B, C, D, in counterclockwise order from the northeast
quarter of each section (Figure 2). Within the quarter sections 40-acre and
10~-acre tracts are lettered in the same manner. Well 1S/19E - 23CAC is in the
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NE of the 5;1/u of Section 23, Township ,7 South, Range 19 East.

/!

International System of Units

{_yffxfgble 1 and Figure 3 are included for the convenience of the reader in

making a conversion to systems of units other than those used in this report.

The CGS system was used in heat flow reports until about five years ago and
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indeed was used in the previous report by Brott et al. (1976). To assist the
reader in understanding the units related to geothermal studies the following

2

example is given. If an area has a uniform heat flow of 100 mWm ¢ and a

1 -1

uniform thermal conductivity of 1.6 Wm ' K the corresponding heat flow in
CGS units would be 2.5 x 10-6 cal/cm sec°C (2.5 HFU), and the thermal
conductivity would be 4 x 10—3 cal/cm sec®C. In this case the temperature
gradient would be 62.5 me'? (which equals 62.5°C/km which equals in turn
3.4°F/100 ft.) and a temperature of 200°C (392°F) would be reached at a depth

of about 3040 m (9971 ft.) if the surface temperature was 10°C (50°F).
GEOLOGY OF IDAHO

Introduction

N

The State of Idaho can be divided into a number of different physio-
graphic provinces. These physiographic provinces are based on the landforms
associated with different areas which in turn are related in a complex way to
the underlying geology and to various geologic processes which effect the
evolution of landforms (Ross, 1949). Idaho can be divided into eight areas as
shown by the solid lines in Figure 1 for the purposes of a discussion of the
geothermal potential. Several of the major areas can be further subdivided to
differentiate the 13 regions shown by the solid and dashed lines in Figure 1.
Seven of these areas are north of the Snake River Plain, four are subdivisions
of the Snake River Plain, and two are south of the Snake River Plain. The
four major areas north of the Snake River Plain are the /Sbuthern Idaho
/ﬁatholith, théi?ézg; Basin and Range Province, the Northern Rocky Mountains/
/Nbrthern Idaho Batholith, and the remainder of Northern Idaho. The reasons

for this division relate to the thermal characteristics of the areas and to

the geclogy or physiography.




North of the Snake River Plain there are two major physiographic
-~ provinces conventionally identified (Rose, 1958)//the Northern Rocky Mountains . ;.
’ , 7
and the Columbia Plateau. The Columbia Plateau can be divided into three {ﬂ‘~“

WMous 7(//»7( s [

subprov1nces. From north to south these subprOV1nces are the Blue Hrils

<§eetien, the Trlstate Upland section, and the Wallowa-Seven Devils @eetiqﬁE ﬁf;

From a thermal point of view these three subprovinces are not differentiated "

I

in this discussion. The Northern Rocky Mountains within Idaho were not .uﬁ““”

/,..’."’"Lu R ot

subdivided formally by Ross/»(1958) ~ however, the U.S. Forest Service has
divided the province into a number of sections (Bennett, 1974)2/ For the
purposes of this discussion the Northern Rocky Mountain province can be
divided into 3 areas. These are the southern Idaho batholith and Challis

sectlons”whlch are considered together in this paper, the central Idaho Basin-

=
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Range @@etreni and all the remainder of the Northern Rocky Mountain physio-

ot |
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The Snake River Plain region is divided into four different areas, the
Western Snake River Plain, which in this discussion includes the Western Snake
River Basin and the Weiser area, the Eastern Snake River Plain, the Camas
Prairie/Mount Bennett Hill subarea and the Island Park calderaji;éi;na South
of the Snake River Plain two physiographic divisions, the Owyhee Uplands and
the Southeast Idaho Basin and Rang%fa;eceonsidered as separate areas for the
purposes of this report.

The geologic features of these various provinces are well known. The
Columbia Plateaus province within Idaho is an area covered by the mid-Miocene

Columbia Plateau basalts. These basalts are recognized as far south as the

northwestern border of the Western Snake River Plain. These Micocene basalts
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sit on an older basement about which little is known except in a few places
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such as along the Hells Canyon of the S;éké River'where Mesozoic sedimentary
and igneous rocks similar to those in the Blue Mbﬁntains apd the Wallowa
wﬁo;ﬁgai?s are exposed. In the northern part of Idahg, the Northern Rocky
Mountains includes a batholithic terrain which intrudes Précambrian Belt
Series sedimentary rockst In many placeg,the Precambrian rocks have been
metamorphosed by the intrusions. The age of the intrusive activity ranges
from mid-Mesozoic to early Cenozoic. Numerous extensive regions of faulting
crosscut the area with the faulting being predominantly strike-slip in the
northern part of Idaho. |

The southern Idaho batholith and Challis sectiog{ééf—the~Northern~Rocky
Meuntaiﬁél are composed almost exclusively of granitic and volecanic rocks.
Agaiq,the granitic rocks range in age from mid-Mesozoic to early Cenozoic.
Most of the rocks at the surface are thought to be Mesozoic in ags,although
recen{ﬁﬂ evidence of an extensive egrly Cenozonic (Eocene) plutonic episode

; R P S
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has been recognized (Armstron%w 1975; Criss et al., 1983, 1984>. The Challis "4/,

SQC'T"E(; n . e
oy contains the eastern part of the Idaho batholith and has extensive

exposures of volcanic rocks associated with this Eocene magmatic activity.
These volcanic rocks sit on a complex basement of granitic rocks and
Paleozoic/Precambrian sedimentary/metamorphic rocks. The area is crosscut by
numerous linear valleys with various orientations. The origin of these valleys
is differential erosion along faults and/or zones of fracturing. This area,
unlike the areas to the north, is characterized by extensive hot spring
activity, particularily along some of these major linear zones. It is for

this reason,that the area is discussed separately from the area to the north.

/
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,A major..pertion. of - the Northern Rocky Mountain- province ~in Idaho--is

1dent1f1ed as* the central 1Idaho Basin and Range prov1ncef—-_~Thls—~anea is

’y“,,g [E R IRy P

composed,ofmsasin~and«ﬁange—xopography~ane«stpueture~Wi%h-high rellef rangescr ‘”
A

separated by alluvial valleys. The general trend of the topography is
northeast/southwest. The youthfulness of the ranges(}ﬁ this area\ is clearly
indicated by the numerous fresh fault scraps and the occufénce of the
magnitude 7f3 Borah Peak earthquake beneath the Lost River valley near Macké&
on October 28, 1983 (Dosier and Smith, 1985¥chott and others, 1985{: The
bedrock of the ranges consists of folded and thrust faulted Paleozoic and
Precambrian sedimentary rocks. The structure and hydrology of this area is

extremely complex.
Cqy L{/w o i e < e -
The , Snake River Plain provinces comprises the area of southern Idaho
b e Somg ' A
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’ tectonic event propagated eastward at a rate of approximately 3.5 cm/year

modified by a moving hot spot during the late Cenozoic. As a major igneous/-

(Armstrong and others, 1975f{ a predictable sequence of geologic events
followed. The initial stages were the formation of large scale silicic ash
flows and associated caldera systems similar to those that [are—nowi
characterlif, ’“? the Yellowstone Plateau. Subsequent to the passage of the
hot spot ihe area began to subside due to thermal contraction. é;;; basaltic
volcanism became dominant. The result was an extensive basalt plain with as
much as 1 kilometer of extruded basalts. This stage is represented by the
eastern Snake River Plain. The youngest stage of silicic volcanism whose site
is now covered by basalt is the area directly west of Island Park. The
calderas formed during this episode of silicic volcanism between 2 and 5 MY
ago have been descrlbed by Morgan and others (198NY/ Following continued

m’f’u M;uru Siqaws i iew Eia e

subsidencaa deposition of lacustrine and fluvatile sediments[égcurred in tégl
( ,




rormerd

[Eipugh~resultingwin thewformation»of£§;peep sedimentary basin associated with
minor basaltic volcanic activity. (igiSWarea'iSJnOW“represented”by the‘y%stern
Snake~River~P1aih

Two "anomalous"™ east-west trending range and valley areas are associated
with the Snake River Plain. These are the Camas Prairie-Mt. Bennett Hills
area in central Idaho, and the Cengennial Mountains-Redrock Valley area of

rocladead 15 coritod Made Macan oo ,g,,(,.‘ it

southwestern Montanef In this reporg,the heat flow and geothermal gradients
in the Camas Prairie-Mt. Bennett Hills are discussed separately from the
surrounding areas.

South of the 8Snake River Plahb there are two major physiographic pro-
vinces; the Owyhee Uplands on the west and the southeastern Idaho Basin and
Range province on the east. The Owyhee Uplands consists of an extensive

fr&wf%gwx, volcanic plateau of late Cenozoic ash flows and basalts sitting on top of an

e
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et essentially unknown basement. Relief 1is relatively subdued and tectonic
ve o lone jv"‘ ’ s
P nactivity in the last few million years has been relatively minor. Malde
yodng i’ltf_;ﬁb-r ,f/ - \7/ T
,;é;gm,d. L (1987)/ points out that this province also represents a southwestward

///// continuation of the Snake Rive{?ggt spot track.

“’énwvéﬂb“cé The southeastern Idaho Basin and Range province is an area of complicated
geology and active tectonics. The effects of late Ceozoic Basin and Range
normal faulting are superimposed on the Northern Rocky Mountain thrust fault
terrain of late Mesozoic to early Cenozoic age. Sedimentary rocks of Mesozoic
to Precambrian age are involved in the thrusting. The geology and hydrology
of this area are extremely complex, and are of great interest at the moment.
Several significant hydrocarbon discoveries have been made in the Utah portion
of this province in recent years and several deep exploration tests have been

7/\1" (-4:(»/'?
drilled in Idahg(é9 thqé@some information on the deep thermal character of the

10
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area is available (Ralston and Mayo, 1983). The province is crossed by the
Intermountain Seismic Belt (Smith and Sbar, 197uy/along its eastern margin.
Numerous small (micro) earthquakes occur each year in this area of Idaho

A f‘ £ \/ e
(Arabasz, 1980)% Very young volcanism has occurred in this providemee. The
“ : A :
rocks are both basaltic and rhyoclitic in composition and are extensive near
Gray's Lake and Blackfoot Reservoir (see a discussion of the geothermal

. b/
potential by Mitchell, 1976a).
TECHNIQUES OF HEAT FLOW MEASUREMENT

Introduction

In a thermal study of an areéjthere are three quantities of interestt
Two of these are measured and the third is calculated from measurements of the
first two. The three quantities are: temperature gradient, thermal conduc-
tivity, and heat flow. In order to obtain the heat flow measuremen@,the rate
of temperature increase with depth, the geothermal gradient, and thermal
conductivity of the rocks must be known. Thermal conductivity is a property
of the rock which describes the ability of the rock to conduct heat. Thermal
conductivity measurements must be made in the laboratory on core or cutting
samples from a welljor from representative outcrop samples. The laboratory
technique used in this study is the divided bar measurement for core and

cuttings samples (Birch, 1950} Sass, et al., 1971). The units used for thermal

conductivity are watts per meter per degree Kelvin (Wm-?K°?). These units can

be related to the thermal conductivity units (TCU) used in the report by Brott
L v’
et al. (1976) and Smith (1980, 1981) (see Table 1).

The geothermal gradient is obtained by making temperature measurements at

discrete depth intervals within a drill hole. On a plot of temperature versus

11
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depth/ the slope of a straight line through the points 1is the geothermal
gradient. An example from hole 6N/2E-29ba drilled in homogeneous granite at
the northwest edge of the Snake River Plain is shown in Figure 4. The units

/

used for geothermal gradient in this report and Brott et al. (1976)" are
degrees @ggéyg;adéEper kilometer (equal to S.I. units millidegrees Kelvin per
meter). Outside of areas where the transfer of heat is dominated by ground-
water movements, and in an area where the rocks are horizontally layered,
there will be an inverse relationship between the geothermal gradient measured
in a particular unit and the thermal conductivity of the unit. Therefore, the
thermal conductivity and the temperature gradient must be known for specific
geologic units before the heat flow can be obtained and before temperatures
can be calculated at greater depth. Heat flow is the product of geothermal
gradient and thermal conductivity. Units used for heat flow are milliwatts
per square meter (me—Z). The relationship of these units to the heat flow
units (HFU, microcalories/cm? sec) used by Brott et al. (1976) is shown in
‘E;Sié 1. Af an example the heat flow in the hole 6N/2E-29ba/shown in Figure 4,
“onCrH
is<%;§ mWm ™2 which is a product of the geothermal gradient of 63°C/km (me‘?)

times the thermal conductivity (2.75 mWm™ 'K~ ').
Causes of Variations and Disturbances in Geothermal Gradients

The temperature-depth curve of well 6N/2E-29ba shown in Figure U
represents an ideal case4§§causéygpe thermal conductivity is uniform through-
out the depth of the hole and the heat flow is constant with depth, therefore
the geothermal gradient is..g¢onstant as wellf In many cases, the geothermal
gradient may not be uniform and causes of this nonuniformity must beiigg;r—

@y;*%? in order to understand the significance of a temperature gradient or

heat flow measurement. .
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Figure 4 also shows a case where the geothermal gradient varies because

VXS /" U//f

'\ofPthermal conductivity change& due—te-changes in stratigraphy (well T7N/42E-

J
19%5). The upper stratigraphic unit is welded tuff with a measured‘thermal

conductivity of 2.05 Wm—7K'1. The deeper unit is a tuffaceous conglomerate

-1

with a measured thermal conductivity of 0.97 Wm »K'?. The geothermal

gradlents are 91 3 and 194 8°C km ?

the product of the geothermal gradlent and the thermal conductiv1ty is 188

me'Z in both units in the well and so is constant with depth. These results

imply conductive heat transfer and horizontal 1layering. The values of

temperature gradient and heat flow are very high in this well because it is

/’\/?/(/ /'7
é@grt—o{kthe Newdale geothermal anomaly (Brott et al., 1976)

At depths of less than 20 metere,temperatures may be affected by the
annual temperature change at the surface which has an amplitude of 10°C or

mopeﬁgnd-seiégisubstantially larger than the typical change in temperature
5 oY

/x

ass&ciated with the geothermal gradient over a few ten's of meters. The depth

at which the annual surface temperature ceases to effect the geothermal
gradient depends on the thermal conductivity of the rocks and the period of

the surface temperature variation. For most rocke} the annual temperature

revnep
oselllatronTHas an effect to a depth of only 10 to 20 meters. The effect is

discussed in much more detail 1n\Bowen and Blackwell ?T§?Eﬂ and Brott et al.

.
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Disturbances to the geothermal gradients may arise from topographical
features, circulation of water, temporal changes in the mean ground surface

temperature, and temperature anomalies at the surface resulting from contrasts

I .
in vegetation (Blackwell et al., 1979).. The geothermal gradient may also vary

because offeomplekit{es ih‘éeelogy reflected as lateral thermal conductivity
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respectively. The heat flow, computed aeﬁ
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variations. In much of the Snake River Plain and the Owyhee iﬁéiééu; the
topographical, cultural, and vegetation disturbances are moderate and do not
havelsignificant effects on the temperature gradients. In the mountaineous
regions of central and northern Idaho, however, such effects cause significant
gradieng;ééiza;batioq§] Terrain corrections have been made to the holes in
areas wgere the effects are significantt In the heat flow data tableg,a
column titled "corrected heat flow" includes values after terrain corrections
have been made (if needed). Most of the heat flow determinations were made in
relatively flat lying rocks or in regions of homogeneous rocks such as the
granite of the Idaho batholithgysgherefore disturbances in gradient due ¢to

/ /
geological complications are usually small.

Water Circulation Disturbances

Disturbances in geothermal gradient due to the circulation of water can-
not be easily eliminate%aéégééiffacgjség’the case of geothermal exploration,
the object is to find areas where hot water approaches the surfacef A159
because many of the holes used for this study were originally drilled as water
wells, the intention of the owner was to encounter an area where water could
be produced. Th%a there is a possibility of water being naturally in motion
in these areas. In facg,most of the thermal measurements in the eastern part
of the Snake River Plain give more information on water circulation than they
do on the regional temperature gradient and heat floﬁ)comingcgpndueti¥eg§ from
the interior of the earth.

Water circulation disturbances can be confined to a single well or they

can be of a regional nature. The influence of circulating water on rock

temperatures is a consequence of the heat transport by thermal convection




instead of thermal conduction through the rock. Local water disturbances are

caused by the movement of water up or down a well between (ége#éeusly

O P

uneenneetqﬁlaqhifersAfollowing their connection by drilling. The circulating
water tends to remain isothermal because of the relatively rapid motion of the
water compared to the time taken to heat or cool it from the sides of the

hole. Local water disturbances can be suppressed by installing casing and

fllling the annulus around the casing with chemical grout or cement (Roy aﬁd 

others, 1972 Moses and Sass, 1979)(, A number of the wells discussed in the

following sections show temperature gradient anomalies due to 1local water
circulationgpéh@f_ggntion of these (§§§$s~w023 effects will be made when
temperature-depth Hata from the wells are discussed.

A common phenomenon observed in the Snake River Plain effects the tem-
perature as a function of depth in an unusual way. In some wells, particularly
wells that are drilled in vesicular basalts,(}erj]nonlinear temperature depth
curves were observed above the water table. This effect was first described

by Brott et al. (1976)f/

for well'uN/MOE-12d§? The water table is at 160 meters and the mean surface

An example of this type of curve is shown in Rigure 5

temperature is about 10°C. Another example, 4N/41E-ibda, is also shown. The
hole was logged at 3 dfferent times with very different temperatures observed
above 50m. Several other examples of this phenomenon are shown in some of the
subsequent temperature-depth flgures. In hhese types of wells, which typically

\EN"N// s Imv aimor e »,./( Pl A e TV / @/ Jl(ru.,/_/r./y/j ’,- ﬂ,,A/ﬂ"J“(’f‘ /

exhale air during E&e:ﬂé%/and inhale Vas=rt@it, the temperature depth curve
reversed

during the summer time 1s ﬁ;gatlvé5throughout the zone of high permeability.

Because of the large dlsturbancq,no geothermal gradient can be determined for

the well shown. If the well were drilled below the disturbance a gradient

might be obtained from the bottom part of the hole. However, since the rocks
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must be extremely permeable for this effect to occur, the groundwater in these
units is typically in motion and conductive gradients are not measured either

below or above the water table.
5{"‘/‘7“/# ».A/

Regional water disturbances are caused by natura%;¥~oeeun;ng water move-

Lron »,t,f’"'”()a""{ Py ARy :m(*r.(' heed 7¢

ment/xﬁ—and between major aquifers due to dlfferences 1nC1_ezometPte-%evei5a

La&eng_and%betweenwthewaquifers; For example low temperature water may enter

fag "o el
an aquifer from the surface, w1th the result’fhat~4ﬂgz geothermal gradientqls

decreased above the aquifer because the lower temperature water absorbs heat

e e cwSlwet we
and transports it downward or laterally in the aquifer. 'H&ewnstneauﬂ' the
water flow may be up, i.e. the aquifers may have positive potential néZég

The geothermal gradient below the aquifer will be higher than the regional

value of the geothermal gradient and in the aquifer will be lower than the

B e Ty

regional value (see Domenlco and Pai01auskus, 1973, for some simple models).
In another“ area; hlgh “temperature “water from depth may enter an shallower
aquifer along a fault or fracture zone and cause the geothermal gradient to be
anomalously high above the shallower aquifer. Regional water circulation
effects will cause similar disturbances in all wells in the same region. This

phenomena 1s clearly shown in some of the examples from the Western and

Eastern Snake River Plains discussed in succeeding sections.
HEAT FLOW AND GEOTHERMAL GRADIENT NORTH OF SNAKE RIVER PLAIN

Discussion of Data

A summary of the geothermal data available for the northern and western

pari of [l'

be presented in a subsequent section. The wells are 1located on Plate 1.

Idaho is listed in Table 2. Data from eastern Idaho will

Included in Table 2 are results from over 175 wells for which geothermal

L/




gradient and heat flow can be reliably measured or estimated. The wells are
identified by both township-range-section and by latitude and longitude. 1In
additioq/the name of each hole as shown is as the tectonic provincet The depth
interval over which the geothermal gradient and heat flow were calculated is
indicated. In holes which did not have a uniform gradient with depth,
gradient and heat flow over several intervals may be shown. In cases where
the intervals coincide with variations in conductivity, the confidence level
associated with the calculated heat flow value is increased. Where variations
do not correspond to changes in conductivity, non-conductive influences on the
heat flow data or errors in gradient or thermal conductivity values are
indicated. Average thermal conductivity values for each hole are also shown.
Thermal conductivity values in parenthesis are assumed values based on
knowledge of the rock type and/or measurements on the same rock type in nearby
wells or from surface samples. Since many of the measurements of thermal
conductivity were made on cuttings, a major potential error source for the
thermal conductivity is a lack of knowledge of the in situ porosity of the
rocks (Sass and others, 1971)Y/.The number of thermal conductivity measure-
ments on samples from a particular well is shown. Columns for corrected and
N )

uncorrected gradient, and corrected heat flow are shown. The values in the
corrected gradient column indicate the gradient after corrections have been
made for topographic effects. Calculated standard error values are shown for
uncorrected gradient.

In cases where both the corrected heat flow and uncorrected heat flow
values are the same, the topographic effects were calculated or estimated to
be less than 5%. The topographic corrections were made by the technique dis-

e T T
cussed by Blackwell and others (1979). Almost all of the measurements outside

e T i
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the Snake River Plain required terrain corrections. The error of these
corrections is approximately 10% of the correction. The total error in most
cases will be less than 5% of the corrected heat flow. No statistical error
of the determination is associated with corrected heat—flow values because it
is difficult to establish reasonable error limits which take into account the
many environmental factors which might effect heat flow. Thus,overall error
estimation is given qualitatively in the column to the right of the corrected
heat flow. Sites which are estimated to have heat flow values with an error
of 5% or less are of A quality, sites with estimated error of +10% or less
are of B quality, and sites with estimated errors of + 25% or less are of C
quality. Data indicated by a G are within a geothermal system and do not
reflect regional heat flow values. If no information was available on the
lithology of the hole so that no heat flow can be calculated-the heat flow
column is blank. Lower quality data are available from many additional holes
not listed in Table 2. These hole locations are listed in Appendix A along
with estimates of some of the geothermal information where poséible. The
locations are not shown on Plate 1 or on any of the figures.

A brief lithologic summary for each hole is included. The age of the rock
units is given when known. The final column in the table is a reference to
the source of the data. All published heat flow data available for this part
of Idaho are 1included in this table. Many of the data come from the

VAN, J NN
publications of Brott and others (1976, 1978, and 1981) and Smith (1980, 1981)
as referenced. These data have been included here for completeness. 1In a few
cases the data values for the same sites shown in Table 2 will be different
due to collection of additional information and/or changes in interpretation

because of additional information such as new, deep temperature data in a
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given area. Thus these values supersede the results of the five previously
ment ioned reports. Other published information is also included with this
table for completeness. The abbreviations refer to the individual reports
listed at the end of the table.

The large‘amount of data included in this report can be used to evaluate
the credibility of the various geothermal patterns. Many of the wells used

for geothermal measurements were water wells which were obviously not grouted

i , . -
,{,, Vianrens MG s

to stop water flb%,and from which only a minimum sample of the rock is avail-
{

able for thermal conductivity measurement. Thug,in many cases interpretation
of the type of influences present. and the rock encountered by the hole is
necessary 5%—{mde£§to determine the geothermal gradient appropriate for the
region. Some of the gradients and heat flow values are interpreted from
groups of wells in the same area. Geothermal gradients from deeper wells can

be used to test interpretations based on data from shallower wells.

Uiwe ﬁ'nauq70:n'»ﬁvovx\;¢, 3 . -
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_Eﬁé/simplest areqqto discuss (is—nerthern—Idaho 'because, in general most of
i

/ /
the heat flow/temperature gradient measurements indicate that heat transfer is

primarily by conductiogiand interpretation of the results is straightforward.
o
There are three different geologic terrains present in thiéaareagof Idaho .and.

feur/different”pHY§Tﬁgraphic—provineéga(see Figure 1). These geologic terrains
) T o (i, Ry T,
aretgnéycomposed of the Precambrian Belt Series low-grade metamorphic-rocks,

C£é9~compose@—g§}Mesozoic and Cenozoic age granitic intrusive rocks(@pmppésing

the (northern part—of-thes Idaho batholith| and_assaciated-granitie—piubens, and
h s

the Blue Mountains-Wallowa-Seven Devils proviné@éﬁ and[§he—eempesedf9§LMiocene

. A
basaltsgﬂ;mmméséﬁg~—bhe~—eas%——edge—~ef-the_mColumbiaM“RlateauWhprovinee»wand




m£wenl¥ingfafvartety“bf“btﬁer‘feeks—e£~4§§KBlue Mountains and Wallowa-Seven
Devils provinceg)Egéeciallx_in_ihe_weésep—;;ea~a%~theﬁsouthwest~edge'of the
ppov&ggézz Histéérams of geothermal gradients and heat flow for sites in these
three different terrains are shown in Figure 6. Average gradients range from

approximately 40°C/km in basalt to 22°C/km in granite and in the Belt Series

'5 nel
rocks. Thésej\w r‘eflectls\ differences 1in the average thermal

conductivity of the rockbﬁégauéé the variation in heat flow values is quite
small as shown by the histogram in Figure 6. The average heat flow for this
area of Idaho is 65#3 me'2 based on 23 determinations. This value is typical

of the heat flow in the Northern Rpcky Mountains in the United States and

e/ J
Canada (Blackwell, 1969, 1974, 1978; Davis and Lewis, 1984). Based on a

typical average radiocactivity of the granitic rock, this average heat flow

value is within the range of average heat flow values in the Basin and Range

bt e e

h555§{nceg'ﬁoy and others, 1572} Blackwell, 1978)7 This value is characteristic

.
T — e 1

of the conductive heat flow for much of the interior part of the North
American Cordillera from British Columbia to central Mexico where active

volcanism has not taken place in the last 10 to 15 my.
Southern Idaho Batholith and Challis Section

The thermal regim%kiﬂﬁgouthern G%gﬂr~of—%h§lldaho batholith stands in
distinet contrast to that iﬁi;ﬁorthern (égp%-&ﬁL—théf Idaho batholith because
there are major effects on the heat flow associated with deeply circulating
groundwater. As shown in Plate 1, and on Figure 7, hot springs are common in
the southern &Eg#&—e%-%&é}ldaho batholith and locally these hot springs occur

with a spacing of only a few kilometers along major topographic lows. The

details of these hot springs including their flow rates, observed

20




temperatures, and geochemical temperatures, have been discussed in detail by

e
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Ross (1971), Mitchell and others (1980), and Lewis and Young (1980a, 1982).

Estimates of the heat loss from the hot springs within this area using the
geochemical temperatures and observed flow rates suggest a total heat loss
from the hot springs in excess of U x 1O7W. ThisAvalue corresponds to 10 to
20% of the regional heat flow in this area of Idaho, so that major effects on

the conductive transport pattern can be expected.

The regional heat flow in the granite rocks of £HQA§;tﬁ$I}§§'is slightly
> e fadim »f/

higher (about 10 mWm ) than the heat flow in, Northern Idahgi Histograms of
gradient and heat flow are shown in Figure 6. The average "background" values
are about 26°C/km and about 75 me_Z. The holes considered to represent
"background" are at least 10 km from the nearest hot spring or major
topographic lineament and are not near the margin of the Snake River Plain.
These gradients and heat flow values are generally of high quality and were
obtained from either cored mining exploration holes or from holes drilled in
1976 specifically to investigate the background heat flow (holes with SMU-IB
identifier in the name listed in Table 2). The:heat flow values and the
location of hot springs are shown on Figure 7. The correspondence of high
heat flow values (greater than 85me-2) with hot spring locations/lineations
or the margin of the Snake River Plain can be seen. Some of the values shown
on the map are from the Bayhorse-Challis area and will be discussed in a
subsequent section.

Many of these values are not within a km or 1less of the nearest hot
sprin%/so significant areas of high heat flow are indicated around many of the
hot spring sites. Because of their possible use as energy sources, it would be

/
useful to know more about the size and controls on tne subsurface flow




systems. However, because many of the hot springs are near major topographic
liné@ents, geophysical exploration of the systems is difficult due to the
rugged nature of the topography and the limited accesgﬁé&&é&i}

The area with the most geothermal gradient and heat flow data is just
~“west of Garden Valley along the South Fork of the Payette River. The
topography, hot spring 1locations and measured temperatures, and heat
flow/geothermal gradient sites are shown in Figure 8. Temperature-depth plots
for the heat flow holes are shown in Figure 9. The hot springs all exit along
the banks of, or in, the South Fork of the Payette River at elevations of
about 1000m. Measured spring temperatures range from 41-61°C (Mitchell and
others, 19805. Detailed geochemical information for the springs has been
discussed by Lewis and Young (1980a§f/ A simple model of the hot spring
circulation would envision flow driven primarily by head differences. So
regional water flow would be down in the topographically high areas north and
south of the Payette River 1lineament and the heat flow there should be
depressed to subregional values. Surprisingly, high heat flow values are
found 3-4 km from the Payette River near (Grimes Creek (8N/6E) in mineral
exploration holes at elevations of over 1800 m. An even higher heat flow is
found in Reservoir Creek (8N/5E-16bcc) about 1 1/2 km from the river and its

topographic lineament.
' fo
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In an attempt to explore the size of the thermal anomaly a profile of 4,

holes (SMU GV-1,-2,-3 and -4) was drilled along Wash Creek (8N/YE) approxi-
mately perpendicular to, and south of, the Payette River along the only road
providing suitable access. The two holes most distant from the river have

> Two

near regional heat flow values of 81 and 87 mWm <. The,%’holes closest to the

river have significantly anomalous heat flow. While these data do not
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definitively outline the anomaly associated with the hot spring alignment, it
is clear that an area several ;IZZ% of square km in size has anomalous
temperature gradients and heat flow.

Observed tempertures in the hot springs shown in Figure 8 range from 41-
61°C. Geochemical temperatures for each spring (Lewis and Young, 1980a)v/
typically range from a high value of 100-122°C based on the Sioz—quartz
geothermometer to 56=-69°C for the Si0,-chalcedony geothermometer (HBSiOJ
corrected). In general7reservoir temperatures are interpreted to be 10-20°C
above the observed surface temperatures. Thus 1f the surface temperatures are
5-10°C and the "reservoir" temperatures are 50-80°C then the minimum depth of
circulation for different springs, in the average gradient of 25°C/km, would
be 1.6 - 3 km.

Even with the data available (in—this—aneajalong the South Fork of the
Payette River, the origin of, and controls oq/hot fluid circulation within the
Idaho batholith remain enigmatic. Apparently, the zones of thermal disturbance
(high gradients and heat flow) may not be confined to the immediate vicinity
of the actual hot spring site, as is the case for many hot springs associated
with topographically driven flow {and no magmatic heat source). The existence
of high heat flow values over such a broad area rules out the hypothesis that
the circulation systems associated with the hot springs are very 1local in
extent, that they are narrowly confined to the valleys alone, or that they
represent simple deep down flow from high elevations discharging along narrow
linear zones at low elevation.

In contrast to the southern part of the Idaho batholitgj many low to

moderate temperature hot springs do not have large areas of anomalous heat

flow associated with them. For example such widespread anomalies are not




generally associated with hot springs in major drainages in the Western

ey

Cascade Range of Oregon Lplquwe;;”andiqphens,A1982).:‘Of interest is the fact
that Lewis and Young (1980a)‘found no simple geochemical correlation between
the thermal and nonthermal water. Thus the nature of the geothermal system is
still unknown and fufther studies are needed.

This conclusion that large zones of thermal disturbance are associated
with many of the springs in the southern part of the Idaho batholith seems to
be strengthened by results from elsewhere within the batholith. As shown on
Figure 7, many of the heat flow values observed in holes with this part of
Idaho exceed the background value seen in holes away from the hot spring
lineaments or in Northern Idaho. Some of the holes with anomalous heat flow
are 15N/3E-5aad, 11N/14E-21ccd, 10N/U4E-32ccb, and 9N/4E-19dc. There may be
significant potential for development of some of these systems for space

and/or process heating where nearby developments exist.
Challis Section

The Challis section as shown on Figure 1 is included with the Southern
Idaho batholith. Geothermal and gradient data are very sparse in this area
consisting primarily of a series of holes in the Eocene Challis volcanics and
Paleozoic sediments near the town of Challis and in the Bayhorse mining
district. Two holes near the Salmon River are in the east edge of the Idaho
batholith. All the data sites are shown on Figure 7. Average heat flow
values of this small data set appear to be 10~20% higher than in the Idaho
batholith and gradients are significantly higher because the volcanic rocks
have lower thermal conductivity than the granites. Significant high heat flow
anomalies occur in the égiéé;Sé‘hiﬁfnémdiéﬁ;ict (12N/8E)‘and along the Salmon

24
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River‘(hole f1N/1uE-21ccd). The anomalous value along the Salmon River is not
surprising because this part of the Salmon River flows along a major hot
spring lineament. The Salmon River zone is colinear with the lineament of hot
springs along the South Fork of the Payette River. The high geothermal
gradients and heat flow in the Bayhorse mining district are not near any known
geothermal manefestations and suggest the presence of a blind geothermal
system in this area.

The data are geographically too sparce to draw detailed conclusions.
However, the abundance of geothermal systems, both exposed and unexposed, make
the area more similar to the Southern Idaho batholith region than the Central
Idaho Basin and Range province. Clearly significant geothermal potential may

be present locally in this province.
Central Idaho Basin and Range Province

Geologically and tectonically the Central Idaho Basin and Range province
differs from the remainder of the provinces north of the Snake River Plaini
In additioq)hot springs are rare in this area (see Plate 1). Because of the
undeveloped nature of the area very little is known about the hydrology and
the geothermal character away from the margin of the/ﬁastern Snake River Plain
(discussed below). A few low quality sites show low gradients in shallow
holes drilled for mineral or water exploration. Several relatively high
quality geothermal gradients and heat flow values have been obtained in the

Croton o mup LoerTin o~y It bong b pied ?
vicinity of the Gilmore Mining district (13N/26E and 27E). Heat flow values
in the bedrock of the Lemhi Range are 55-59 me-z, significantly below average
values elsewhere in the greater Northern Rocky Mountain province. On the other
hanq/the gradient in a deep hole in the adjacent Lemhi Rivér valley is 84°C/km

and the estimated heat flow is greater than 105 me—Z. As is the case with
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thezsoutheastern Idaho Basin and Range province (discussed below% deep drill
holes will be required to evaluate the intrinsic thermal characteristics of

this province.

: Welser Area

Several holes are available from the Columbia River basalt terrain at the

——ie J,
sty el s o %

E:ythwesbern~cornef\of t efIéahe—bathei&%h[Ishown—as—the#wallowa-Seven DevilS’
G 57T 7o T w e e ‘w*ﬂ,, ol Figin e

pnov&aaajggj?lgure 1). This area has attracﬁed some geothermal exploration
activity because of the presence of Weiser and Crane Creek hot springs (Young
and others, 197%; Mitchell and others, 1980). The thermal values from shallow
holes are quite scattered with gradients and heat flow values ranging from
20.4°C/km and 32 mWm ™2 (hole 11N/3W-23abd) to 84°C/km and 102 mWm ™2 (hole

11N/2W-22dbb).  Tne average heat flow value is 57 mWm 2

and the average
gradient is 45°C/km. Histograms of heat flow and geothermal gradient for
these holes are shown in Figure 10. Not much contrast in gradient between
sedimentary rocks and basalts is apparent because most of the sedimentary
rocks are relatively coarse grained lithic and quartz rich sands and arkoses
sourced from the Idaho batholith.

The heat flow in the Weiser area is more typical of that expected for the
Northern Idaho area than that of the Snake River Plain. In spite of the
presence of two hot springs, gradients are moderate and heat flow values are
modest. No edge anomaly along the Snake River Plain margin is observed in
this area. The common age of formation of the structure and rocks found in
this area with the initiation of the volcanic activity in the Western Snake
River Plain may indicate small differences in crustal structure to the north
and south at the edge of the Snake River Plain here. Major changes in the

v
geologic section nonetheless do exist as shown by Smith (1980, 1981) based on




27

deep wells Christiansen #A-1 (11N/3W-29bbb) near Weiser which has a 2000 m
thick section of basalt and interbedded sedimentary rocks above Idaho batho-
lith granite, and the Assmussen #1 well (9N/3W-8) which encountered 1000 m of
sedimentary rocks and no basalt. A nonequilibrium bottom hole temperature for
the Christiansen #A-1 well is 130°C, resulting in an estimated gradient of
greater than 48°C/km, and an estimated heat flow of 76 mWm™ 2. The heat flow
and gradient are significantly lower than those found in the Western Snake
River (%%éé@; Further comparison of the temperature-depth data from the

Christiansen #A-1 well to other deep temperature data from Idaho is presented

in a subsequent section.
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The/wgétern Snake River Plain has received extensive attention in the
v -
past. It was first studied in detail by Brott and others (1976, 1978).

L I
Subsequently studies were carried out by Smith (1980 1981) and by Anderson

et

[P -,

and others (1981).~ Detailed aspects of smaller parts of the feature have also

been dlscussed The Weiser and the Bruneau-Grand View-Oreana areas have been

”_/”"“"" St L. a2 it e r/’/
the object of several studies . (Young and others, 1978 1980, 1982)
:\-————“‘f\....

summary in this section builds on these previous studies. New data and

reinterpretations of some of the data contained in the papers by Brott and
~ ! v v

others (1976, 1978) and by Smith (1980, 1981) are included in the data

tabulated in Table 2. Included in this discussiog,as wely are heat flow

values in the Idaho batholith marginal to the Snake River Plains and in the

Owyhee Uplands along the southern margin of the Snake River Plains. 1In spite

of the extensive data baseJthe patterns of heat flow and geothermal gradient




remain uncertain and subject to further study. The broad outlines of the
distribution are quite clear at this point, however. The results are
demonstrated by a heat flow map of the western Snake River Plain shown in
Figure 11 (included in less detail as part of Plate 1). The contours in
Figure 11 near the Oregon border are based on data from the western Snake
River Plain in Oregon (Blackwell and others, 1978).V/

Almost all of the holes drilled in the Snake River Plain for which data
have been collected, were drilled for the purpose of water development and no
core or cuttings were saved for thermal conductivity measurements. A single
value of thermal conductivity measured on a sample collected from the surface
cuttings{g%&eéjmay be available at bestt Only in a very few case§,are there
multiple samples available from the same hole. Therefore, in general, it has
been necessary to estimate mean conductivity values for holes or sections of
holes based on lithology from cuttings piles and well logs. This procedure is
relatively unreliable and may miss significant variations in thermal conduc-
tivity with depth. Thus the deeper holes are likely to yield more reliable
heat flow estimates because they are more likely to sample the predominant
lithology in the area. ' To some extent there is safety in numbers, therefore,
and a large number of measurements of similar gradient increases the
reliability of the heat flow value determined for a single well that is part
of a larger group. The various areas of contrasting heat flow and geothermal
gradient are shown on Figure 11 and identified by name for ease of reference
in this discussion. Typical heat flow values in the high heat flow regions

e while in the low heat flow region of the central Western

Snake Plain the heat flow values are less than 80 me—z.

are 120-150 mWm~

B

There are quite a number of deep wellsggpgpﬁthis area with over twenty
) _ ]

rgnarny L ns

holeshin @§§7depth Eéngéf300 to 500 m. Some of the typical temperature-depth
! .
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curves from holes in thefﬁep%h—faﬁgé;é§'75 to 200 mﬁare shown in Figure 12f
Shown in Figure 13 are temperature-depth curves for most of the holes deeper
than 200 m. The data within the/xéétern Snake River Plain(in genera%:fall
into two categories. These categories correspond to areas of relatively high
gradient and heatAflow {(on the order of 100°C/km and 120 to 150 me-z), and
areas of moderate gradients (about U40°C/km) and average heat flow values (60-
80 me—Z). The remainder of the area is transitional and of intermediate

gradient and heat flow. Histograms of gradient and heat flow are shown in

ﬁﬁgure 14. Most of the gradients range between 45 and 85°C/km. Heat flow

values show more variation ranging from 50-150 me"2

10 me'Z. The lithology in most of the holes is lacustrine sediment with a

with an average of 100 %

few of the holes drilled in basalt.

An example of the variations in gradient are illustrated by geothermal

data fromkﬁarelatively deep holes in the northwestern corner of the,wéstern

‘ﬂ/aw’a

e (7
Snake River -Basim (Smith, 1980, 1981). Temperature~depth curves from these
holes are shown in Figure 13a. Gradients in these holes vary from 45 to

87°C/km. No samples were available for thermal conductivity but estimated

Six
heat flow values for these{ﬁ%holes drilled exclusively in sedimentary rocks of

Plio-Pleistocene age average 110 mWm™ @

(a:n
the Western Snake River(ﬁésf;r

The areas of high heat flow are distributed in two bands along the north-

and are thought to be characteristic of

western and the southern margins of the Snake River Plain. The low gradients

hounl
W G -eret

and heat flow are found along the axis of theASnake River Plain between
Caldwell and Mountain Home. The heat flow map is shown in Figure 11.

A heat-flow cross-section is shown in Figure 15. The line of the section
is shown on Figure 11, The observed pattern was discussed in detail by Brott

and others (1978) on the basis of a substantially smaller amount of data and

~
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more recently by Smith (1980, 1981). With additional data, the origin of some

30

parts of the pattern has now become clearer. Deep drilling in the Boise front

area and in the Bruneau-Grand Viewdé§§£§§7has demonstrated that the high heat
flow values there are related to intermediate temperature (40-80°C) geothermal
systems and relatively lockl geothermal anomalies. The approximate heat flow
pattern is shown by the dashed lines on Figure 15. Typical temperature-depth
curves in the Boise front geothermal system and in the Bruneau-Grand View
geothermal system are shown in Figure 13b (3N/2E-t11ab and llbe, 6S/2E-3lbd,
6S/2E-20ab, T7S/4E-18bb). These holes show isothermal or low gradient sections
starting between 80 and 280m. Thus the high gradients and heat flow which are
measured in holes 50-200 m deep do not project to great depth. Maximum
temperatures in the depth range 200-500 m in the wells range from 40-80°C.
This pattern of heat flow and gradient is probably due to systematic regional

flow of groundwater toward the margins of the Snake River Plain from/regions

o]

R S
ATt I T P §

further awayf The flow is driven by‘ig}evatigpiﬁdifference§3é§}~the_~waten
tablel The possible effects on the regional heat flow are shown by the dotted
curve in Figure 15, Very low heat flow.also,possibly representing part of the
pattern; occurs south of the Bruneau-Grand View area (see Figure 11). At the
edge of the Snake River Plaig)hydraulic boundaries cause upflow which gives
rise to the geothermal systems at the various locations. The effects on the
heat flow are generally modest, however. The average heat flow values
observed are only on the order of 50-100% above the regional background
values.

Along the south edge'of thelyéétern Snake River Plain and the extreme
southwest border of the Zﬁstern Snake River Plain, warm water is generally

encountered in wells that go into silieic volecanies. Brott and others (1976)

gave detailed logs from area they called the Blue Bulch area (in 9S/13E).




Warm water occurs at nearby Bandury Hot Springs (8S/14E-33c) and the
occurrance of warm water in wells along the Snake River has been described by
Lewis and Young (1980b)f/;Geochemistry suggests that maximum temperatures in
the geothermal system, if one exists, are T70-100°C. The maximum observed
temperature is 71.5°C in well 8S/14E-30DBAt (appfoximately 135 m deep). The
origin of most of the warm water may be similar to that in the Boise and
Bruneau-Grand View area#.

Outside the areas of most active fluid flow, temperature-depth curves are
linear to depths of at least 400-500m, and in the case of the Bostic 1-A well
(4S/3E-25¢cbb, Arney and others, 1982, Arney, 1982) to a depth of 2500m (see
below). Typical temperatures in these wells (2S/6E-11dacl, 4S/10E-30bba, and
6S/3E-10bab in Figure 13b and, 11N/6W-3bd 9N/3W-36ddb, etec. in Figure 13a)
which may approximate regional conditions are in excess of 50°C at a depth of
500m. Some areas of lower temperature do exist, for example wells 8N/3W-36cad
(34°C at 420m) and 2N/3E-35bbc (25°C at 330m) have significantly lower, but
well determined, gradients and heat flow.

High gradients and heat flow values are also found in holes drilled in
granitic rocks on both margins of the Snake River Plain (Urban and Diment,
1975¥/Brott and others, 1978?/this report, Table 2). The high heat flow in
these rocks, presumably not major participants in the regional groundwater
flow systems, is related to the large scale nature of crustal disruption
associated with the Snake River Plain margins (Brott and others, 1978;: These
holes are shown by a special symbol on Figure 11,

The heat flows that may represent regional values are connected on Figure
15 by a solid line. The regional heat flow is about 100 me"2 south of the

Snake River Plain and about 75 mWm™2 north of the Snake River Plain. In the

center of the Snake River Plain the heat flow is about 60-75 me'3 while on
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the marging}the heat flow is 25-50% higher than in the center because of the
refraction effect discussed by Brott and others (1978)?/

One of the major observations based on the measurements is that large
areas of the Mestern Snake River Plain have temperatures of over 50°C at
depths of 500 m or less. Even the lowest gradient areas of the,Wéétern Snake
River Plain have values equal to the continental average and a temperature of
4o°C can be expected at a depth of approximately 500 m. Thus fluids and
temperatures suitable for many = low temperature geothermal resource
applications exist in most places. Active 1large scale groundwater flow
modifies temperatures along the edges of the Snake River Plain and results in
heat flow anomalies in the Bruneau-Grand View area, along the western part of
the Snake River in Idaho, and along the Boise front. One area where thémfluiEW'j
flow pattern does not seem to dominate is near the southeastern edge of the

map along the line of AA'.
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,};ﬂ*( .~  Owyhee Uplands

The Owyhee Uplands province is south of the Snake River Plain. Although
it is part of the Basin and Range physiographic province it actually has few
of the characteristics of that province. It is a low relief volecanic plateau
built on a largely unknown basement. The boundary between the Snake River
Plain and the Owyhee Uplandi is not abrupt at the surface but is probably
marked in the subsurface by buried faults. These structures may be the
hydraulogic barriers that locate the geothermal systems of the,wgétern Snake

()"U;.,'\ S(A(h a7 I“’! m

Rives,ABruneau-Grand View, and Twin Falls areas. The south to north lateral
i‘ .

s

flow model of the geothermal systems proposed by ,Younéﬂ“éﬁd others ,§L98i3r5mi‘_hv

suggests that lower than regional heat flow values should be characteristic of

at least part of the ﬁggﬁ%ﬁgé}(see Figure 15).
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Temperature depth curves from several of the holes in this .provineejare
shown in Figure 16 and histograms of geothermal gradient and heat flow are
shown in Figure 17. Gradients range from over 100°C/km in hole 9S/5E-ida at
the northern magin of the province to 16°C/km in well 128/4E—ﬁﬁggTWI;he low
values may be due to regional down flow because the two lowest values are
directly south of the Bruneau—Grand View area. The average geothermal gradient
in the %;SQ;ﬁgg is 51t4°C/km and the average heat flow is 9847 mWm~2. These
values are not well determined because the data spacing away from the margin
of the Snake River Plain is large. The average heat flow is not as much less
than the,wéstern Snake River Plain as is the average geothermal gradient. The
rocks encountered in the drill holes are mostly silicic volcanic rocks with
higher average thermal conductivity values than the sedimentary rocks in the
,Méétern Snake River Plain, thus the lower gradients for a similar heat flow.

There are clearly high heat flow and gradient sites within thezgggvéncgg
so there are potential geothermal resources. Three holes in 14S/15E southwest
of Rogerson have extremely high geothermal gradients (178~234°C/km). This
area is not shown by Mitchell and others (1981)Vg;cause the holes are very
shallow, so they are not very hot. If the gradients extend to even modest
depths (200-500 m), however, temperatures at relatively shallow depths may be

40-80°C or more.
Camas Prairie?ﬁt. Bennett Hills

The Camas Prairie/Mt. Bennett Hills area is discussed seperately to
emphasize the apparent geothermal potential of the area. The general

-
geothermal features have been discussed by Mitchell (1976a). The existence of

high geothermal gradients in the Camas Prairie was pointed out by- WAEESB .

. M
~ i

(196g}fbased on the increase in flowing temperature with well depth in the
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artesian wells in the valley. He calculated an average gradient of 92°C/km.

L .
Temperature-depth curves from/8}shallow wells in the area are showp in Figure
18. The gradient value determined by Walton (196é) ’{s ';;;;¥§Z;’ by the
gradients in wells 1S/12E-13baal, 1S/13E-7dca (not sﬁg;ﬁ), and 1S/15E-21labc.
The holes are iﬁ low thermal conductivity clays, but the estimated heat flow
values are still high (100-123 me-2) and significantly above those in the
adjacent Idaho batholith. A single value in the Mt. Bennett Hills in a hole
drilled specifically for heat flow studies is 69 me_2 and the gradjent is
51°C/km in silicic volcanic rocks (28/145-36dcc). Intrahole water flow
disturbs the lower part of well 15/13E-7db. The nature of water flow required
to cause the observed curve is indicated on the figure. A hole at the south
edge of theféﬁ%ppoviﬁ§§, near the north edge of the j%stern Snake River Plain
has a gradient of 95°C/km and a heat flow of 146 mWm ™2 (5S/15E-6cbb). These

values are anomalous. Sketchy results from a 600 m hole drilled nearby and

discuSsed in the section on deep holes confirm the high values.
F/ ~— /747)' 2% é’.fdﬁﬂa//&xf
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There is a/one well (amomaly/ (1S/14E-20cdd) in the Camas Prairie,(w 2
. 1

————
=

gradient of 181°C/km and a heat flow of 250 me'Z. This well may represent a
real anomaly or the temperatures in the well may be affected by up flow of
water from a deeper aquifer in the well below the depth reached by logging.
Additional data are required to evaluate this anomaly.

All of the holes are relatively shallow and 1little is known about the
deep thermal conditions. The gradients will decrease with depth in the valley
and decrease by a further factor of 100% or so when the basement is

——.

encountered. At least 300 m of valley fill are present (Walto;:”FEZEE} Thus,

temperatures of at least 40-50°C may be encountered associated with artesian

flow so the area has potential for low temperature geothermal uses.
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The high heat flow values may be due to overestimation of the thermal
conductivity values, transfer of heat into the basin by the active groundwater
flow, or presence of a large scale thermal anomaly. The first two hypotheses
in combination are favored because of the more typical value observed in the
one hole in the Mt. Bennett Hills. More geothermal evaluation is definitely
Jjustified, however.

In addition to the high geothermal gradients in the valley, there are
several hot springs in the area. Maximum temperatures in these springs, with
one exception, are expected to be 100°C or so based on geochemical thermometry
(Mitchell, 1976a). There are extensive exposures of Quaternary basalts in the
east end of the area. These Quaternary basalts have been cut by normal faults
in several 1locations, demonstrating both active volcanism and tectonism in
this area within the 1last few million years. Mitchell (1976a)bjreports
geochemical data from 79 m deep well (1S/17E-23aabl) at the northern end of
Magic Reservoir with a surface temperature of T74°C. Based on the assumption
that the hot water has mixed with shallow groundwater he argues for a possible
subsurface temperature as high as 200°C.

Two holes were drilled for heat flow in granite of the Idaho batholith
aboug_s Km wes; and southwest of the hot well and one water well 5 km south of
the hot well was logged for temperature. The heat flow values from these
three holes were presented by Brott and others (1981,V;ee also Table 2, this
paper) and temperature-depth curves are shown in Figure 18. The gradients in
the granite holes are compahable to those in the unconsolidated sedimentary
rocks so the heat flow values are exceptionally high. The heat flow value is

2

89 mWm © in hole 1S/18E-16dcc 5 km west of the hot well and 156 me-2 in hole

18/18E-32ace 5 km southeast of the hot well. The highest gradient and
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temperature are found in an abandond well at 2S/17E-2acc 5 km southwest of the
. hot well. The gradient between 50 and 100 m is over 200°C/km and the minimum
gradient over the whole hole is 136°C/km.

These anomalous gradients and heat flow values suggest the presence of a
large geothermal anomaly and possible resource in thié area. The area

v

2, Mitchell (1976a) suggests that the hot

encompassed must be at least 7-10 km
well is located along a fault intersection. Hole 1S/18E-32acc is along the
trend of the major fault system. Struhsacker and others (1982)V;apped the
vicinity of the hot well and dated the nearby ash flows and a silicic flow.
The ages they obtained ranged from 4.9 to 6.0 m.y. compared to 3.1 m.y. for
‘the Wedge Butte rhyolite dome 10 km southeast of the hot well (Armstrong and
others, 1975) and about 10-11 m.y. for the Mt. Bennett Hills rhyolites (the
typical age of volcanism associated with the Snake River Plain hot spot). The
ages of 6 m.y. or less are much younger than the age of the hot spot event
which generated the Mt. Bennett Hill rhyolites and suggests long continued or
recurrent silicic volcanism in this area. Leeman (1982)Vgas argued that the
rhyolites near Magic Reservoir and Wedge Butte mark the ring of a large
caldera system. However, Struhsacker and others (1982§/point out that these
ages, although relatively young, are too old to support the hypothesis that
residual heat from the silicic magma chamber associated with the ash flows is
the source of the heat causing the geothermal anomaly. Thus the heat source
is either deep groundwater circulation in the typical Snake River Plain margin
thermal setting, remnant heat associated with the young basaltic volcanism,
unusually deep circulation along fractured areas associated with the young
faulting, a more recent phase of silicic intrusion with no surface effects, or

some combination of these possible causes.
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In any <vent, the Camas Prairie, especially the Magic Reservoir area, has

-
above average geothermal potential. Only information from very shallow
drilling is available at this time, so the maximum temperatures that might be
encountered are not known. However, temperatures are certainly in the range
of 30~40°C at depths of 300+ m and may be high enough for commercial electric
power production in the most favorable case. High gradients and heat flow are

also indicated along the north and south edges of the Mount Bennett Hills.
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Heat Flow Data

Geothermal data from 55 holes in the/Eéstern Snake River Plain and Island

<R »
Park area are listed in Table 3. Much of th%ﬁ:data wééspresented by Brott and
others (1981Y/a1though a number of new sites are included in the table. A

e
large group of holes, discussed in detail by Brott and others (1981)" are

included 1in Appendix B. These holes are ones whose temperatures are
e Boir
controlled by flow in the SnakeﬁPlain aquifer. The data from the Snakedglain

aquifer do not represent heat flow measurements in the conventional sense and

so are included in an appendix. The data are summarized in Figure 19 where

the 'corrected' heat flow values from Table 3 and the 'above' heat flow values

(see below) from Appendix B are plotted (for locations where two or more wells

are too close to be resolved, a representative value is shown). Most of the

wells in the study were drilled for water, butfgféf the wells, averaging 100 m
For ‘

in depth, were drilled specifically for heat flow, and—%fwells over 500 m in

‘/—r—‘
depth were drilled in the SnakJ}%lain aquifer for geothermal studies. In
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additioq} a set of data from a geothermal exploration project was made
available by Oxy Geothermal Incorporated. This set of data includes holes
drilled for geothermal and gradient studies to depths of up to 300 m. Several
holes within the Island Park caldera are included in this data set.

Data categories shown in Table 3 are the same as in the previous heat
flow table. Terrain corrections were applied to the few holes for which such
corrections were necessary. The heat flow quality rankings are also the same
as in Table 2. New holes in the Snakei%!éin aquifer are indicated by an
appropriate symbol. The lithology encountered in most of these wells consists
of rhyolite ash flows (welded and unwelded). In some holes, basalt and
Cenozoic sedimentary rocks were also encountered. Typical thermal conductivity
values of the rhyolites are approximately 1.9 to 2.4 W m’? K_1. Lower values
in Table 3 indicate that the holes or intervals were in Cenozoic sedimentary
rocks or basalts. Only a few of the holes encountered pre-Cenczoic rocks.
These holes included 9N/30E-2cdd and 9N/32E-30bca, which were drilled in
Paleozoic limestone; and hole 8N/28E-3ccetl, which was drilled in Paleozoic
quartzite.

Figure 20 shows a composite.Eg;ugy section of the heat flow values across
the eastern part of théjgggke River Plain. The heat flow Valhes are plotted
on a sca.e which shows their perpendicular distance from the axis of the Snake
River Plain., The figure shows generally high heat flow values (many over 100
me_Z) on the m;rgins and low values (mostly in the range of -30 to 20 me‘z)

ot

in the Snake  Plain aquifer. Although a qualitatively similar heat flow

distribution is observed in the Wéstern Snake River Plain (shewm—in- Figure

15), i.e., low heat flow in the Snake River Plain and high heat flow on the

) waﬁ;hjdcr g Pl i ;
are somewhat more complicated. The
\ .

margins, the causes for the pattern ;he#ek
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low heat flow in the y%stern Snake River Plain results from large-scale
refraction of heat due to crustal thermal conductivity contrasts, as well as
regional aquifer motion, while the low heat flow in the central part of the
/Eéstern Snake River Plain is caused by regional cold groundwater circulation
in a major aquifer system.. The thermal refraction effect in the/éastern Snake

River Plain is minor because a large, deep sedimentary basin has not

developed. e Sk
. [ini: S

o : .
The division of the northern and southern margins of the ﬁéstern Snake
River Plain into eastern and western parts is along a 1line which passes

approximately through Arco and Pocatello. The values east of this line are

rects ) 7‘4";'*/7;' b . -
associated with silicic volcanic¢,which are, 5 m.y. jeid—or—younger,. The low

heat flow values on the northern margin near Arco are due to lateral movement
oo

of groundwater into the SnakezPlain aquifer, and these values are not included
in the averages. The average values for the northern margins are poorly
constrained due to the paucity of accessible wells. Most of the wells along
the northern margin, 8 out of 11, were drilled specifically for heat flow.
The large variation of values internal to each of the areas suggests that

geothermal systems have a major effect on the distribution of surface heat

Riper

flow along the margins of the Snake‘;Plain aquifer, In spite of these
[ .

complexities, the average surface heat flow values are clearly anomalously

o€ the piain ﬁ“,,} = -

high on the margins,and anomalously low in the Snake ,Plain:aquifer.

£y B

River
Snakeﬁplain Aquifer

The data shown within the dashed line in Figure 19 are from wells that

)
(LU o

bottom in or pass through the Snake}Plain aquifer. The predominant lithology

of these holes 1is basalt although vo~ume%n&caii§% minor interbeds of
>
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sedimentary rocks are present. The inte;vq;‘gradiené and heat flow data from
wells located within the boundary of the Snakéifgiain aquifer as shown in
Figure 19 can be divided into as many as three heat flow regimes identified as
'above,' 'in,' and 'below' the aquifer system as discussed by Brott and others
(1981). Abbreviations for these categories are shown in place of the heat

flow quality in Appendix B. The ‘'above' regime appears to be generally

conductive; the heat flow is controlled by the difference between the mean

P
Tl

annual surface temperature and the 1local aquifer temperatureggggf;hay be
negative over large areast Holes within the area of the Snake%;iain Aquifer
are 1listed in Table 3 only if they pass through the aquifer and give
information on the thermal conditions‘below the aquifer or if they were not
described by Brott and others (1981)(/ Within the top tens of meters of the
aquifec) the heat flow regime 1s convective and the temperatures are
approximately isothermal due to the mixing of circulating fluid. Below the
aquifer systeq/the heat flow regime is little knowqgéﬁéggly a few holes are
deep enough to sample subaquifer conditions. These ﬁgles are discussed below.

In a significant fraction of the holeg, the 'above' temperatures are
disturbed by the 'yesicular' basalt effect (see previous discussions in Brott
and others (1976)V;nd the earlier part of this report). No 'above' values of
gradient or heat flow are reported in Appendix B for holes which display this
disturbance. No terrain corrections are needed for any of the holes in the
aquifer,

The Snakgzéigin aquifer is approximately 95 km wide and 300 km long
(Mundorff and others 1964?( The heavy solid lines on Figure 21 show the

recharge areas, and the dashed 1lines show the discharge areas of the

aquifer. Each flow line on the figure represents 18.5 m3 s | flow of ground-

4o



4

water. The two solid lines which cross the aquifer show the locations of the
. T
Mud Lake (eastern) and Arco (western) hydrologic barriers. The water table

s
drops approximately 30 to 60 m across each of these barriers. Haskeg'and

3

. . (S
Hampton (1979) suggested that these barriers may be sediment zones on the

'‘downstream' side of o0ld centers of volcanic activity which now are covered by
younger basalt flows. Wells from Appendix B are shown on Figure 21 with the
observed aquifer temperature given bty the coded symbols. Generally, the
aquifer temperature ranges from 8° to 9°C in the recharge zones to 14° to 15°C
in the discharge zone. The temperatures in the central part of the aquifer
vary from 10° to 20°C, with a general trend toward high aquifer temperatures
to the west.

,

e
The hydrological features of the Snakefplain aquifer have been exten-

/

sively described by Mundorff and others (1964)Y Norvitch and others (1969)
L — - < '
Haskegland Hampton (1979), Lindholm (1985), Whitehead (1986), and many othersi
The total discharge of the aquifer is approximately 185 m3 s_? and occurs
primarily on the western edge of the aquifer at Thousand Springs. Reported
horizontal flow rates range from about one to several meters per day; but the
average horizontal flow rate is less than 1.6 km yr’?. The aquifer system is
composed of many Quaternary basalt flows with occasional interbedded
sediments. In the western part of the Snaké}?géin aquifeg the younger flows
(basalt of the Snake River Group) overlie a thick sequence of older basalt
flows, consolidated sedimentary_rocks, and silicic volcanic rocks of Cenozoic
age (Malde and Powers, 1962){// In general, the permeability of these older
rocks is less than that of the Snake River Group, and they are not considered

e
to be part of the aquifer system. Moreland (1976) reported that a large

number of the springs in the canyon walls at Thousand Springs occur at the

1

\ .
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contact between the Tertiary and Quaternary basalts. Results from a test well
recently drilled near Wendell (7S/15E-12c¢bal) have emphasized this difference.

VA ' '
Whitehead and Lindholm (19%5) found that the permeability in this well

decreased drastically at the contgéég)between the older and younger basalts.
3 .

(en/q r
SnakiﬁPlain Aquifer Thermal Model
AT
Brott and others (1981) presented a transient two-dimensional Snak%ﬂPlain
: : 0

aquifer thermal model (ﬁreproduced in Figure 22). The illustrated results
were obtained by a finite difference solution of the two-dimensional heat flow
equation with a one-dimensional velocity term. Because of its importance to
understanding the thermal chamber of the ;ﬁstern Snake River Plain, the model

of Brott and others (19817/is briefly summarized here. Hydrological models of

Frote

) %
the Snake Plain aquifer were constructed by Mantei (1974y/and Moreland (1976).
i . R .

i

The aquifer parameters used in the thermal model were selected to be consis-
tent with these hydrological models. The initial temperature distribution and
the heat flow at the base of the model were obtained from the finite-width
moving-source regional model discussed by Brott and others (1981)§/// The
surface temperature distribution of the model was obtained from a least
squares linear fit to surface temperature versus elevation for 300 wells in
the "Eéetern Snake River Plain. The surface elevation in the model was
obtained from a third-order polynomial fit to the observed elevation in the
Snake River Plain. The surface geothermal gradient profile without convection
is shown above the model (dashed line at top of Figure 22). The individual
isotherms without convection (which are not shown) have approximately the same
shape as the topographic surface.

The model velocity assumed for the flow in the aquifer was 1 km yr"?

(about 3 m d'j). The active convection zone shown in JFigure 22 extends from
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approximately the Island Park area to Thousand'Springs. The top of the con-
vection zone is the water table and corresponds to the result of a third-order
polynomial fit to the observed water table. The thickness of the aquifer was
assumed to range from about 200 to over 300 m. The aquifer may vary in thick-
ness up to 750 m or more (Robertson and others, 1974), but the effect of the
aquifer on the near-surface isotherms would be the same. The temperature
distribution does not change above and within the aquifer after a period of
circulation of about 10,000 years. The temperature distribution below the
aquifer shown in Figure 22 corresponds to the numerical solution after con-
vection has occurred for a period of 100,000 years. The actual temperatures
below the aquifer will depend on the history of evolution of the aquifer,
which is currently unknown, and therefore the isotherms below the aquifer are
hypothetical. At a lateral distance of 5-10 km from the aquifer its effects
on temperatures are negligable. In the aquifer approximately 100 km 'down-
stream' from the inflow region, the calculated gradient profile above the
aquifer Dbecomes positive, indicating that the fluid has been heated to a
temperature greater than the surface temperature.

The simple two-dimensional aquifer model was developed to evaluate the
effects of rapid groundwater flow and to see if such effects could explain the
observed temperature-depth curves. The model is not to be taken literally
because of its simplicity. For example, the western inflow regions (of which
there are several) are not taken into account. In addition, many of the

pertinent aquifer parameters are currently uncertain.

Rivcr

Comparison of Snakenplain Aquifer Model to Observed Data

Ve

v
Brott and others (1981) illustrated the types of temperature-depth curves

observed in theljﬁ;tern Snake River Plain in comparison to the predictions
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shown in @igure 22, As another illustration of these effects, a combined map
and temperature-depth plot of curves observed in wells onvphe Tdaho National
Engineering Laboratory {INEL) are shown in Figure 23. The highest gradieuts
are observed in holes along the margin of the ﬁéstern Snake River Plain and
the aquifer (j9, 22, and 23)f In additio% Ross (?971)Lfeported data from hole
3N/27E-9ab) at Butte City where a temperature of U42°C was measured at a depth
of 150m. The behavior of th%Téféaient at greater depth is unknown Dbecause
none of these holes penetrate more than 30m below the water table. Zero or
reversed temperature gradients probably occur at some depth as is typical of
other places along the margins. i

S gy '
As in other areas of the Snaké;Plain aquifea the temperature-depth curves

of wells in the recharge areas show negative or very low temperature gradients

~ —77(ANP-7, PW, 8, 86), heat flow and very low aquifer temperatures. These

nggiééwbccur because the recharge water, which originates mainly from
snow melt at high elevations, is at a lower temperature than the mean annual
surface temperature of the recharge areas (see Figure 22, the theoretical
model). The aquifer thermal model is two-dimensional, whereas in reality,
water enters the aquifer at many locations along the aquifer boundary (see
Figure 21).

As the groundwater becomes heated in the aquifer, the temperature of the
water becomes equal to, or greater than, the mean annual surface temperature.
At this point the temperature-depth curves will become isothermal. At greater
distances or in regions of low flow rate or higher heat flow from below the
aquifer, temperatures will increase with depth. Temperature-depth curves at
various locations in the aquifer show that gradients become isothermal or
positive at a distance of 10-100 km from the inflow areas of the aquifer.

Holes on the INEL test site demonstrate this change as higher gradients above
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the aquifer occur away from the vicinity of the Big Lost River, Little Lost
River, and Birch Creek sink areas. Figure 21 shows the trend of increasing
aquifer temperatures as a function of time or distance from the input point,
from 8° to 9°C in the recharge areas to values of 14° to 15°C in the discharge
area. Figure 19 shows a similar trend of increasing surface heat flow from

2 in the

negative values in the recharge areas to values of about 60 mWm
discharge area of the aquifer. These observed trends and their magnitude are
consistent with thé predictions based on the two-dimensional model. Also
shown in Figure 23 is the close association of holes which do, and do not,
show the "vesicular" basalt effect (HW1 and HW2; 15 and 12; 23 and 17).

As another way of evaluating the thermal effects of the aquifer the
observed aquifer temperatures as a function cf distance of flow and residence
time of the water in the aquifer were analysized. Temperatures in wells along
various flow paths (marked N, NC, SC, S in ,Figure 21) are plotted as a
function of distance from the recharge point (Figure 24a) and average
residence time in the aquifer (Figure 24b). The residence times in Figure 24b
were calculated assuming a permeability of O.Eﬁm/day and the water table given
by Mundorff and others (196M)¥/ The results in both cases show an increase in
aquifer temperatures downstream although there is significant scatter. Most
of the scatter is near the recharge area or margins of the aquifer, no major
anomalies are found in the central part of the aquifer. These results, while

not outlining major anomalies, can be used as background values if additional

geothermal evaluation of the aquifer is attempted.

Heat Flow Below the Aquifer

Temperature-depth curves of several wells which are deeper than 300 m

(see heat flow data section) are shown in ﬁﬁgure 25. Wells USGS-G3 and the
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Madison County well are located in the recharge area near the eastern boundary
of the aquifer. Three holes were drilled near the northern margin of the
aquifer east of Arco (see Figure 19 and Table 3). Two of the wells (USGS-G1
and G2A) have positive gradients beginning between U400 and 500 m which locate
a lower boundary for the aquifer. INEL-GT! has a positive gradient beginning
near 250 m, apparently indicating a shallower and thinner aquifer at that
site. The curve labeled INEL-GT1 (Figure 22) shows local gradient disturbances
at 800 m and 1050 m. These disturbances are due to natural flow along
fracture zones. Below the aquifer system, wells USGS-G2A and INEL-GT!1 have

heat flow values of 110 and 109 mWm °

, respectively (Table 3). The results
from deep well INEL-GT1 are compared to other deep wells in a following
section on deep holes in the Snake River Plain.

Numerous wells with anomalous geothermal gradients and heat flow values
were described by Brott and others (1976)V;n the Rexburg Bench area, T4-8N
R40-43E. Some holes along the trend of the area to the northeast also have
slightly anomalous gradients (Table 3 and Plate 1). Two 400 m exploration
wells (5N/40E-5cd and 6N/UOE-31bbal, Figure 25) and one 1500 m deep production
well (the Madison County well at 6N/4OE-31bba2) were drilled at the margin of
the anomalous area. The data described in this report shed no new light on
the source of the thermal anomalyz/ and the reader is referred to the
discussion in Brott and others (1976) for more details and a large scale map
of the area.

None of the wells whose temperature-depth curves are shown in/Figure 25
are drilled in areas which may be considered typical of the Snakéj:;iain
aquifer. The three wells drilled east of Arco are located in an area where

aquifer temperatures and surface heat flow are higher than in the areas to the

south and west (Figures 19 and 21). This difference implies that the flow
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rates are restricted and the aquifer is thinner and/or less permeable, and/or
the volume of water flow less than areas to the east and south. The four
wells near Rexburg are also located in an area which may not be characteristic
of the aquifer. The aquifer temperature in USGS-G3 is higher than surrounding
areas in the aquifer, which may indicate leakage of hot water from the Newdale
geothermal anomaly (which is about 10 km to the east (Brott and others, 1976)//
into the aquifer system. Tempergture and hydrologic data indicate that much
of the recharge for the Snakéi{giéin Aquifer occurs along the Snake River
between Rexburg and Idaho Falls. Apparently fluid flow also goes quite deep
in this area. The Madison County well was drilled as a geothermal test. It
proved to be off of the Newdale geothermal anomaly and has extraordinarily low
temperatures at depth. This case illustrates the advantage that might have be
gained by using thermal exploration data to more effectively site the deep
exploration test.

Other areas along the southern edge of the ﬁ%sbern Snake River Plain also
have wells with relatively high temperatures and geothermal gradients. Corbett
and others (198of/discussed the Tyhee'area near Pocatello. Highest water
temperatures in wells there are just over 40°C. Struhsacker and others (1983y/
discussed warm water occurrences in wells near the Rock Creek Hills (11S/18-
20E). The highest temperatures found there are U9°C, They discussed

geochemical techniques of evaluation of such low temperature systems.

Heat Budget Analysis

\/ /(/;V
Brott and others (1981) made a heat budget analysis of the SnakeA$lain

//C)I;I.’/

aquifer. The surface heat flow within the boundaries of the Snake/}Plain

aquifer (Figures 19) was areally integrated, and the total loss of heat above

the aquifer was calculated to be 42.3 MW. The total discharge of the aquifer




is approximately 185 m3s—?. The heat required to change the temperature of
this volume of water from 8°C to 14.5°C is 287.3 MW. Thus the total amount of
heat required from below the aquifer system would be 329.6 MW or an average
heat flow of approximately 190 me'z. The heat flow values actually measured
below the aquifer in wells USGS-G2A and INEL-GT1 are 110 and 109 me-Z,
respectively (Table 3). A similar areal integration was done using the heat
flow predicted by the finite-with time-progressive regional thermal model
presented by Brott and others (1981). The predicted heat loss is 221 MW, and

the predicted temperature increase is U.9°C. This predicted temperature

increase is consistant with the observed temperature increase (see Figure 24).
Island Park Caldera and Vicinity

The youngest @9ri71arge siliecic voleanic featgre in the Snake River Plain
is the 1Island Park caldera (Hamilton, 1965)3/ Christiansen (1982) has
redefined that feature, a part of the larger Yellowstone volanic system formed
during a major ash flow eruption 1.3 MY ago, as the Henrys Fork caldera (see
Hildreth and others, 1984){ According to Smith and Shaw (1978)Jthis area
contains over 50% of the total thermal energy in igneous complexes of the
United States (outside national parks). However, there are no known thermal
manifestations and groundwater temperatures in shallow wells (30-60 m deep)
are generally low (Brott and others, 1976)5/ Although the 1:250,000 scale

Ashton topographic map indicates hot springs in 11S/41E-14 and 15, no surface

BRI - e
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evide;;g of a geothermal system is present at this tlme./QHoover and Long

(1975 Qbased on electrlcal re51st1v1ty studles, suggested that the area had
= - -
little geothermal potentlal Recently, however, Hoover and others (1985)

recanted their earlier conclusions. Whitehead (1978) noted that groundwater

|



temperatures at the south edge of the caldera are elevated and suggested
possible input of geothermal heat into the system.

In 1977 and 1978 a geothermal exploration company carried out a major.
drilling project in the area. The results of that study have been‘rgleased_
and are discussed in this section. Two 300 m @peﬁTand one 100 m geéflholes
were drilled in the general vicinity of the reported hot springs in Antelope
Flats (11S/41E-14 and 15). This area is a topographic breach in the caldera,
and the hole 1locations are one or two kilometers west of the edge of the
caldera. The results of these drill holes (Figure 26) indicate a very deep
water table (150-200 m) and suggest that the area is in the recharge zone of
the SnakJ;$iain aquifer, The two deep holes were essentially isothermal to
total depth, both having gradients less than 10°C/km below 150 m {(one positive
and one negative).

Another heat flow test hole was drilled to a depth of 278 m in 12N/4LE-
10bbec (HFT-18). This hole has the typical temperature-depth curve expected in
a lateral or down-flow section of a major aquifer system. The gradient is
essentially zero to a depth of appﬁoximately 180 m. At that point it increases‘
to 12.7°C/km between 150 and 300 m. A 300 m hole was also drilled near the
center of the caldera in 12N/42E-36cch. This hole has a temperature-depth
curve indicating that it cuts through a major aquifer system (the gradient
increases with depth); however, the values are much greater than those
observed in 12N/44E-10bbc. In this hole (HFT-19), gradient increases
systematically from 27.3°C/km to 65.5°C/km with depth. Of course the gradient
may continue to increase with depth below 300 m. Thus the results from this
hole suggest that there may be geothermally interesting gradients in the

vicinity of this site.



A significant geothermal anomaly may be located at the northwestern edge

Ui

of the caldera in 13N/LU2E, sections 24 and 25. gﬁa/holeslwere measured, near

(€oco v iym -

the shores of Island ParkfggkéL about ij km northeast of the northrim of the
Island Park caldera (see Table 3). These holes are only 38 m deep; however,
they show véry uniform and high gradients. The hole in section 24 has an
average gradient of 189°C/km, while the hole in section 25 has an average
gradient of 102°C/km. These gradients imply heat-flow values of about 310 and
201 me_Z, which are distinctly anomalous with respect to regional valuyes and
document the presence of a geothermal anomaly in the area. A hole several
kilometers further north on the south flank of the Centennial Range (13N/42E-
1be, Appendex B), and a hole 6.5 km to the west (HFT~-20 13N/42E-22caal), do
not show high gradients. The size of the area is open to the south and east;
i.e., in the direction of the Island Park caldera.

This anomaly‘is biiﬁd, in the sense that there are no thermal manifesta-
tions. Also, the wells were so shallow that the area had not been recognized
to have anomalous temperatures; indeed, the bottom hole temperatures of the
wells are only 10 and 13°C. However, these temperatures have to be considered
in conjunction with the average ground temperature, which is approximately 5-
6°C, as contrasted to the average ground surface temperature in the/ééstern
Snake River Plaiqzat much lower elevatiop;of approximately 10-13°C.

A higﬂjéggéient was encountered just south of the caldera rim in hole
9N/43E-11bda. A gradient of 155°C/Km was measured between 60 and 135 m depth
in that hole (see Figure 26). A deep well was subsequently drilled nearby
(Strum #1, 9N/43E-19). A nonequilibrium temperature log shows a distinctly
anomalous temperature of about 30-35°C at 200 m, but a more normal temperature

of 65°C at 1200 m (see a following section).
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The geology of the southeastern Idaho Basin and Range province,
summarized in an earlier section, is complicated. Because of the extensive
faulting, the high topographic relief and the nature of the rocks,
predominantly carbonates, the hydrolggy of the province is complicated as
welli Furthermore, unlike the Snakgxgiain groundwater system, there has been
little study of the hydrologic systems.

Shallow exploration holes and groundwater wells were logged as part of
this project. The results from these sites were uniformly poor and most of
the holes are not listed in Table 3 (see Appendex A). Several sites where
poor quality data were obtained are listed in Appendix A.

In spite of the results from the shallow holes, the area is not one of
uniformly low to negative gradients as is the /Eéstern Snake River Plainf
There are several hot springs in this province, most notably Cleveland,.Maple
Grove, Squaw, and Battle Creek hot springs (Mitchell and others, 1980)f/
Geochemistry of the thermal water suggests temperatures of 150-200°C for some
of the hot springs although the chemistry of the water is not the most
suitable for application of chemical geothermometers and these estimates may
be high. There have been several geothermal test wells drilled in this
province.

The results from two gradient test wells U450 m and 2300 m deep are shown
in ?}gure 277 Well ?53/39E—603 (SUN-TOO?) is about 2 km from Battle Creek
(Wayland) Hot Springs and about 3.5 km from Squaw Hot Springs. The

temperatures in this well are dominated by shallow lateral flow of hot water

(almost 110°C at this location) in the shallow groundwater aquifer recharged



by upflow of hot water, some of which comes to the surface at the hot
springs. This temperature is the highest observed at shallow depth in any of
the holes described in this report.

The Hubbard #25-1 well (7S/4E-25) 1is near the Blackfoot Reservoir.
Numerous Quaternary rhyolite and basalt volcanoes are found in the vicinity.
Geochemistry of groundwater shows no evidence of high temperature geothermal
systems/{igyeygfl(Mitchq%&ﬂ 1976b)f The temperatures were measured%iﬁﬁonths
following completion by a commercial well logging company. Typical temperature
logs obtained by logging cbmpanies are of poor quality due to instrument
limitations and the fact that logging usually occurs within a few days
following well completion. There is a 2°C offset at 1200 m in the log,
apparently due to different calibrations between tools used for two separate
runs, but otherwise the log looks satisfactory. There are no samples available
for thermal conductivity measurement, so a heat flow cannot be determined
although an estimate can be made based on the 1lithology. The average
geothermal gradient from 600 to 2300 m, below the Cenozoic section, is 30°C/km
and the maximum temperature reached at 2300 m is 68°C. The 1lithologies

encountered are predominantly shale and limestone with some sandstone. Based

1

on a typical thermal conductivity of limestone of 2.7 Wm~ K'? an upper limit

for the heat flow is 82 mWm 2.

Ralston and Mayo (1983)Véﬁmmarized geothermal gradients from temperature
logs and bottom hole temperature measurements in oil wells in this province.
These data are of poor quality (the values are probably +50%), but in the deep
holes do give some idea of possible geothermal gradients. The sites and

geothermal gradients are shown in/Figure 19. Two of the wells in the northern

part of the province have apparent average geothermal gradients to depths of
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2-4 km of over 50°C/km. This value is higher than expected for the province
and anomalous heat flow 1is suggested in these areas if the temperature
measurements are valid and if the thermal conductivity values are not
anomalously low. Based on the data of Ralston and Mayo (1983§/E;e gradients
decrease to the south and east. Since the thermal conductivity has not been
measured for those wells, the actual heat flow variations associated with this
gradient variation (if any) are unknown.

Based on the hot springs and high geothermal gradients, and based on some

0il well bottom hole temperature data, areas within the province may have

significant geothermal potential. Additional studies are necessary to
: Jr(_q_;rf P —
evaluate this potential as present data are, sketchy and imperfect.
£ -

TEMPERATURE IN DEEP WELLS IN THE SNAKE RIVER PLAIN

Most of the thermal data discussed in previous sections have been
obtained from wells drilled for water or for heat flow and geothermal gradient
exploration. Typical hole depths are 150-300 m. In this depth range the
results that have been discussed have clearly shown that much of this thermal
data, especially in the Snake River Plain and its margins, is affected by
groundwater flow. In other areas the effects on the shallower temperatures
and gradients are varied. Temperature and heat flow data from deep holes are
obviously extremely valuable in investigating the deep conditions for
comparison with the shallow conditions. In this section data from several
wells over 500 m deep in the Snake River Plain are discussed.

The locations of the holes are shown in Fﬁgure 28 (also shown in this
figure are the sites of holes depth range 300-500 m). The deep holes to be

specifically discussed in this section are 1listed in Table 4. Table ‘4
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includes the name of the hole, the location, and some information on the
depth, gradient, and heat flow. Accurate equilibrium temperature-depth
information are available for the Ore-Ida #1, Bostick #1-A, INEL-GT#1 and the
Anderson Camp wells. Logs of unknown quality measured shortly following
completion of drilling are available for the Sturm #1, the Madison County #1,
the Federal 60-13 #1, Mountain Home Air Force Base, and the Christiansen #A-1
wells. Only bottom hole temperature information of questionable quality are
available for the James #1, Wink #1, and Palacio #1 are available. All these
wells penetrate the typical geologic sequence of the Snake River Plain for
their location and so the lithologies in the holes are volcanic rocks of
rhyolitic and basaltic composition and lacustrian sedimentary rocks. The
Federal 60-13 #1 well bottoms in Idaho batholith granite as does the
Christiansen #A-1 well.

Figure 29a shows a highly diagramatic 1longitudinal section along the
Snake River Plain based on well log and lithologic information from the Sturm
#1, INEL-GT1, Bostick #1-A and Ore-Ida #1 wells. Whitehead (1986)V/has
recently presented a detailed set of geophysical maps of the Snake River Plain
and numerous cross sections based on well data. The sections presented in
}ﬁgure 29 are more generalized and extend to greater depths than those of
Whitehead (1986)3/1 This diagramatic section illustrates the trangressive
eastward sequence at each point along the Snake River Plain consisting
initially of rhyolitic volcanic rocks followed by basaltic volecanic rocks
followed by continental lacustrian sedimentary rocks.

2500 918 :

A(éégé%}gection across the Snake River Plain at any location may show

significanﬁﬁ variation from this highly generalized 1longitudional section.

Figure 29b shows a transverse section across the western Snake River Plain
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from the Federal 60-13 #1 well through a recently drilled well at Mountain
Home Air Force Base (personel communication from R. E. Lewis, 1987) to the
Bostick #1-A well. This section shows a thicker sedimentary package on either
margin with the thickest :basaltic section in the middle, and the second
thickest basaltic section on the east side. This sort of relationship is not
likely to extend to all parts of the Snake River Plain, but the types of
lateral variations that might occur are illustrated. The James #1, Ore-Ida
#1, and Christiansen #A-1 wells are somewhat anomalous in that they cut a
predominently sedimentary and basalt section with few if any rhyolitic
volcanic rocks. The Christensen #A-1 well bottoms in the Idaho batholith
granite, while the James #1 well bottoms in volcanic rocks of unknown age.
Temperature-depth curves for the wells are shown in Eﬁgure 30. Only

bottom-hole temperature data are shown for those wells for which no other data

are available. sze difference between equilibrium and non-equilibrium logs is

3
-
!

n}gM,—indicated by the pattéiz; Temperature-depth curves for most of these holes

are quite complicated and require some interpretation, but the overall

conclusion is tﬁat temperatures at a depth of about 3 km are 25-50°C warmer in

the,wéétern Snake River Plain than in the Zastern Snake River Plain. 1In the

jéstern Snake River Plaiq}the upper part of the INEL-GT1 well has very low

gradients and near isothermal conditions characteristic of the Snak§;¥aain

aquifer. The temperature-gradient below a depth of approximately 200 m
averages U40°C/km with variations associated with local water movements.

The temperature measurements for the Sturm #1 well, at the edge of, but

outside the 1Island Park caldera, are nothequilibrium and have the

characteristic pattern of a thermal drilling disturbance, i.e. high

temperatures at shallow depths and a hook at the deep end of the curve as the
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temperature-depth curve approaches equilibrium. This well was drilled totally
in silicic volecanic rocks even though it is on the flanks of, and not inside,
the Island Park caldera. Based on data from a shallow gradient test well
nearby (9S/43E-11bda), the high temperatures (30-35°C) at shallow depth may be
real rather than an effect of the drilling. This high temperature is
consistent with the presence of a geothermal heat input as most groundwater
temperatures within and adjacent to the Island Park caldera are barely in
excess of the mean annual temperature of 5-7°C (Whitehead, 1978).

As discussed in a previous section, the temperatures are anomously low at
the site of the Madison County #1 well. The drilling history of this hole was
complicated. A lot of lost circulation and caving occurred and well logs were
not obtained for much of the well. Thus temperature quality is poor. Never-
theless, temperatures in this well appear to be extremely low at depth as is
characteristic of shallower holes in this vieinity.

There is a large distance between the INEL-GT1 and Madison County wells
and the next deep hole to the west. There are three holes on the order of 600
m deep in this gap, two on the north margin that were drilled for geothermal
exploration (Wink #1, and Palacio» #1) and for which only bottom hole
temperature data are available and one drilled near the southern margin
(Anderson Camp) for which detailed temperature data are available as shown in
Figure 30. These data indicate typical gradients for this section of the
Snake River Plain of 60°C/km or more. These results are consistant with the
accurately determined gradient in well 5S/15E-6bbc (see Table 3 and Figure 18)-
of 94,9°C/km only about 1 km from the site of Palacio #1. Basalt thickness ét
the sites of the holes is between 150 and 500 m.

Data from the 2.9 kilometer deep Bostic #1-A well have been discussed in

‘ e v
detail by Arney and others (198ék4Arney, 1982). Arney (1982) published the



temperature-depth curve shown in}Figure 30. This curve is from a commercial
well log but shows the characteristics that might be expected of a good
temperature-depth log with higher gradients at shallow depths associated with
the lower thermal conductivity sedimentary rocks and lower gradients at depth
associated with the higher thermal conductivity basaltic and silicic volcanic
rocks. Temperatures from a nonequilibrium log in the Mountain Home Air Force
Base are very close to those in the upper part of the Bostic #1-A well about
20 km southeast.

Temperature-depth data from the Federal 60-13 #1 also show character-
istiecs of a recently-drilled well with high shallow temperatures and near
isothermal conditions (not plotted). The gradient in the depth range of 1500
m to total depth averages over 32°C/km. As is the case with the Sturm #1 well
the upper part of this hole may in fact not be as disturbed as it appears.
Drill holes in the depth range 300-500 m in the immediate vicinity are part of
the Bruneau-Grand View geothermal anomaly and temperatures of 40-60°C occur at
depths of 200-400 m (see Figure 13b). This system appears to be quite shallow
as deeper temperatures are not anomalously high for the Sﬁake River Plain.

The highest reliably documented temperature is observed in the Ore-Ida #1
well at the extreme western end of the Snake River Plain. This hole has an
extraordinarily thick sedimentary package because almost the total depth of
the hole is composed of sedimentary rocks, only the bottom few hundred meters
has interbedded basalts, sedimentary units and tuffs. The measured bottom
hole temperature at a depth of 3.2 km is approximately 195°C. The hole is
artesian from perforations in casing at a depth of 1660 m so the upper part of
the curve is affected by this artesian flow. Nevertheless the gradient seems
to average approximately 90°C/km between the surface and 1 km and 60°C/km

between 1 and 3 km.
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The primary difference between the temperatures in these holes is
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’J;¢

associated with the lithologic variationsy. not heat flow\ as a function of-7;.
\;“/‘\—\J

position along the Snake River Plain: Unpublished analyses of thermal

conductivity of the various 1litholog.c sections, combined with the

temperature-depth data, suggest that heat flow values for the Sturm #1, INEL-

GT1, Bostick #1-A and Ore-Ida #1 wells are on the order of 100x20 me'Z. So

the temperature differences are associated with the difference in the geologic

sections, i.e. the presence or absence of the thick, low thermal conductivity,

sedimentary package.
DISCUSSION AND CONCLUSIONS

Most holes drilled at depths of 500-1000 m in the/Méetern Snake River

”J—"Z\ e e Lp g -vv*vf‘ W ‘//47

Plain encounter artesian aquifers at depth angiffbw aﬁftemperatures between 25
and 60°C. Whether or not artesian hot water would be encountered at depth
near the central part of thejzéstern Snake River Plain is unknowq,as no wells
have been drilled in that area. However, the present data suggest that in
most places the thermal effect of the SnakgﬁPlaln aquifer is confined to the

— f
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upper 200-300 m and;gradlents below that depth. rangefw1ll be on the order of

{
Ela

50°C/kmt The almost continuous presence of low temperature/thermal aquifers
along the margins of the Snake River Plain has been proved over and over again
by drilling. Temperatures in the 40-80°C range have been encountered in so
many locations along the margins as to suggest that their occurrence is
ubiquitous. Regional temperatures exceed 200°C at a depth of 3 to 4 km all
over the Snake River Plain. Thus it seems clear that, if significant pathways
for deep fluid circulation exist, high temperature geothermal systems should

exist.
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The geothermal gradient and heat flow data discussed in this report are
summarized in Table 5. 1In generag/in Idaho north of the Snake River Plain the

2 and average gradients range from 20-

heat flow varies between 60 and 80 mWm~
25°C/km in high conductivity rocks to 45-55°C/km in low conductivity surficial

rocks. In the Snake River Plain gradients average about 70°C/km and heat flow

_; lot 5)”;('“_,6 281
values are typically 100 mWm “, Almost @E&quoﬁ%qgeothermal anomalies are

present along the margins of the Snake River Plain where gradients of 100-
200°C/km are common and temperatures of 40-80°C are typically found at 200-
500 m. Gradients and heat flow are low above the Snake Riveriﬁé&ifer and
similar to the/WéStern Snake River Plain below the aquifer. South of the

Uplan (/
Snake River Pla{g,@hélgradients in the Owyhee @gg%egé are about 50°C/km and

heat flow values are about 100 me_2. These values are significantly above

those in central and northern Idaho. The average heat flow and geothermal
’ =

gradient in ;HEQ/Sautheastern Idaho are not known although values maybe more

)
Upls ads
similar to the area north of the Snake River Plain than to the Owyhee Plabteat.
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FIGURES

Figure 1. Physiographic province map of Idaho. Boundaries of major provinces
are shown as solid lines.

Figure 2. Diagram showing the well- and spring-numbering system (using well
1S/19E-23cac).

Figure 3. Graph showing Celsius (°C) and Fahrenheit (°F) temperature
relationship.

Figure 4. Temperature-depth plot of wells 6N/2E-29ba and 7N/42E-19dc showing
a uniform geothermal gradient in an area of uniform lithology and a change
in gradient due to a change in thermal conductivity (at 170 m in 7N/42E-
19dce).

Figure 5. Examples of vesicular basalt disturbance. The geothermal gradients
of many wells which penetrate basalt have a similar disturbance. The
wells that have this disturbance exhale air during the day and inhale air

at night. The background temperature gradient cannot be determined from .
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these types of curve.
Figure 6a. Histograms of geothermal gradient fort’Northern Idaho%ﬁaha %ge
southern Idaho batholith. The dominant lithology at each site is shown by
a pattern (granite, caret; basalt, large dots; Precambrian sediments,
triangles, unconsolidated sediment, dots, andesite, A) 6b. Histograms
of heat flow for Northern Idah%ﬁéhd the southern Idaho bathollth The

dominant lithology of each site is shown by the same pattern as in Figure

fa. M stands for hole near the margin of the Snake River Plain.




Figure 7. Location map of hot springs (asterisks) and heat flow sites in the
southern two-thirds of the Idaho batholith. Heat flow values are shown in
me'z. Values characteristic of geothermal systems are shown as solid
squares, regional values in granite are shown as circles, regional values
in sedimentary or volcanic rocks are shown as doté, and a single value in
basalt in the Smith Prairie area is shown by a triangle.

Figure 8. Topographic and location map of the Garden Valley area along the
South Fork of the Payette River. Sites of heat flow measurements are
shown as circled stars and sites of hot springs are shown as asterisks.

_2), geothermal gradients (°C/km, small numbers) and

Heat flow values (mWm
measured spring temperatures (°C) are shown.

Figure 9. Temperature-depth curves for the heat flow sites shown in,figure 8
in the vicinity of the South Fork of the Payette River. Every 5th
temperature point is shown by the appropriate symbol.

Figure 10a. Histogram of geothermal gradient for the Weiser area. The
lithology at each site is basalt or unconsolidated sediment. Figure 10b.
Histogram of heat flow for the the Weiser area.

Figure 11. Detailed heat flow map of southwestern Idaho. Contours of heat

flow at 20mWm 2

intervals are shown. Locations of deep wells discussed in
the text are shown as are the names of areas discussed in the text (WSRPL
is low heat flow band and WSR is western Snake River high heat flow
anomaly). The line of the cross section (AA') in Figure 15 is shown.

Figure 12. Example temperature-depth curves of wells less than 200 m deep in
the/Héstern Snake River Plain. Temperature-depth curves for the northern
margin are shown by solid lines, the temperature-depth curves for the

central part are shown by dots, and the temperature-depth curves for the

southern margin are shown by dashed lines.




Figure 13a. Temperature-depth curves for deep wells in the western end of the
,Mgstern Snake River Plain. Every 5th point is shown by the appropriate
symbol. 13b. Temperature-depth curves of wells greater than 200 m deep in
the/Méstern Snake River Plain. Temperature-depth curves for the central
low heat flow region (dots), the west-central area (dasggs), the northern
margin, Boise front (solid), the/W%stern Snake Rivefﬁéﬁgﬁaly (solid line
with asterisks), and Bruneau-Grand View anomaly (dash-dot line) are shown.

Figure 1ia. Histograms of geothermal gradient for the/M@stern Snake River
Plain area. The holes are all in basalt or sedimentary rocks. 14b.
Histograms of heat flow gradient for the/Wéstern Snake River Plain area.

Figure 15. Heat flow cross section of the/Wéstern Snake River Plain. The
line of the cross section is shown on Jﬁgure 11. Points on the cross

section are shown by dots. Generalized heat flow east and west of the

- *\—u-\‘)v-\
line of the section is shown diagramatically and the areas identified.
/\ .

Figure 16. Temperature-depth curves for wells in the Owyhee Uplands. Most
holes were drilled in silicic volcanic rocks. Every 5th point is shown
with the appropriate symbol.

Figure 17. Histograms of geothermal gradient and heat flow for the Owyhee

C%;géééiﬂ Holes in granite are shown by the caret pattern.
Figure 18. Temperature-depth curves for wells in the Camas Prairie-Mt.

Bennett Hills area. Every 5th point is shown with“the appropriate symbol.

Figure 19. Generalized heat flow map of southeastern Idaho. The heat flow

-

s i :
value are coded as shown. The Snaknglain aquifer outline is generalized.

A )
Small heat flow symbols are plotted for heat flow valuwues above the
aquifer. Large symbols are heat flow values outside or below the aquifer.

Gradients from wells in the southwest Idaho area (Ralston and Mayo, 1983)

are shown.
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Figure 20. Heat flow profiles perpendicular to the axis of the Snake River
Plain. The solid curve is the smoothed eastern Snake River Plain profile
(fit to the data represented by solid and open circles) and the dashed
curve is a theoretical heat flow profile (from the model 1, 12.5 m.y.
solution of Brott and others, 1978Y/which best fits the western Snake
River Plain data. The open and solid circles represent data taken inside
and outside the Snake%%iain aquifert These data are projected into the
composite profile from a 50-km strike length extending east from a line
between Arco and Pocatello. The values are plotted on a scale which shows
their perpendicular distance from the axis (after Brott and others, 1981)Y/

Figure 217 Temperatures in the Snaké;;iain aquiferf The solid heavy lines
show the locations of recharge and\the dashed lines show the locations of

discharge (after Mundorff and others, 196U)f/ The internal heavy solid

lines show the 1location of the Mud Lake (western) and Arco (eastern)
el Lo ale Tl v

hydrological [ﬁarriefgp (after Haskeﬁ; and Hampton, 1979). The aquifer
\ ™ ! . .

e ot

temperatures are listed in Brott and others (1981) and in Appendex B. The
locations of five deep (i.e., >400 m) holes are shown. Each narrow line
is a flow line representing 18.5 m3 s’? of water flow. After Brott and
others (1981). Flow paths for temperatures plotted in Figure 24 shown by
N, NC, SC, and S labels.

Figure 22. Two-dimensional ¢transient Snakg;;zain aquifer model. The model
contains three layers. The upper layer represents the rocks above the
aquifer; the mechanism for the transport of heat in this layer is purely
conductive. The center layer represents the aquifer convection zone and

the mechanisms for the transport of heat are convection and conduction.

The lower layer is below the aquifer, and the mechanism of heat transfer
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is purely conductive. The surface geothermal gradient profiles before
initiation of convection and in the presence of convection are shown above
the model (dashed and solid lines, respectively). Figure from Brott and
others (1981)!/

Figure 23. Map and temperéture-depth plots for geothermal data on and near
théiﬁigiional Engineering Laboratory, eastern Idaho. Origin of each
temperature-depth axis, scaled as shown in the right corner, is at well
site. Sites of wells with the vesicular basalt disturbance are shown as
circles. Wells with anomalously high gradients are shown by asterisks.
Deep wells are shown by squares.

Figure 24a. Aquifer temperature versus distance along the notthern, north-
central, south-central, and southern part of the Snakéiggiain aquifer.
24b. Aquifer temperatures versus residence time along the northern,
north-central, south-central, and southern part of the Snake%fglain
aquifer. The locations are given in Figure 21.

Figure 25. Temperature in intermediate depth wells in the area of the Snake'%“w
Plaiﬂ aquifer. A non-equilibrium log (Kunze and Marlor, 19827/15 shown
for the Rogers %gggibés—Madison County Geothermal well (6N/40E-31bbal).
Every 5th point is shown by the appropriate symbol.

Figure 26. Temperature-depth curves for holes in the Island Park i%%%eﬁ.
Every 5th point is shown by the appropriate symbol.

Figure 27. Temperature-depth curves and bottom hole temperature for holes in
the/sbutheastern Basin and Range provincet Gradients based on bottom hole

-

temperature data are from Ralston and Mayo (1983);
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Figure 28. Location of intermediate depth and deep wells in the Snake River
Plain., Wells discussed in the text are S (Sturm #1), MC (Madison County),
G (INEL-GT1), P (Palacio #1), AC (Anderson Camp), B (Bostic #1-4),
MH (Mountain Home Air Force Base), F (Anschutz Federal 60-13 #1),
H (Hubbert #1), RR (Raft River geothermal system), J (James #1),
C (Christiansen #A-1), and O (Ore-Ida #1). Lines of section in Figure 29
are shown.

Figure 29a. Diagramatic longitudinal geologic section of the Snake River
Plain based on Sturm #1, INEL #GT!, Bostic #1-A, and Ore-Ida #1 wells.
29b. East-west transverse section across the ygstern Snake River Plain
based on Bostic #1-A, Mountain Home Air Force Base and Anschutz Federal
60-13 #1 wells. These sections are intended to illustrate the general
changes in the geologic section to 3 km. The actual section at any given
point may be quite different than that shown.

Figure 30. Temperature-depth curves for selected deep wells along the Snake
River Plain. Equilibrium curves are solid, nonequilibrium logs are

dashed.
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GEQTHERMAL DATA PRINTOUT S.1. UNITS PAGE 1
APPENDIX A
TAN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. (@ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN (CATE) ELEV RANGE B> TCY SE> (13 SE>  HF SUMMARY
SON/ SW  NR 47-40.91 116-59.82 MILLERWW 768 19.0 2.8 ¢ SCHIST 2R
1718C 9/ §/81 §1.5 14 GNEISS
46N/ SW  NR 47-21.00 117- 1.25 WW LWSN2 804 5.0 X C P BASALT
788C 1/31/18 210.0
39N/ SH DU 46-45.42 116-58.29 WW HNGST 803 10.0 1.92 2 8.8 49.8 95 0 ARKOSE AND
4BAA 3/ 3/78 §5.0 0.3 2.3 BASALT
35N/ SN NR46-22.07 116-57.04 WW LWSTN 468 200.0 1.1 33.9 33.9 58 0 C P BASALT
228AB 2/14/78 300.0 3.0
35N/ AW NR 4§-20.31 116-52.30 WW MCCNN 559 10.0 X C P BASALT
3288A 2/14/18 225.0
35N/ 4E NR 46-20.06 115-55.39 WW WEIPP 915 10.0 .67 2 40.6 4.5 68 0 C P BASALT
150C8 3/ 118 45.0 0.08
3N/ 4E NR 46-13.25  115-57.94 WW SNYDR 867 2.0 1.55 1 49.9 55.4 85 0 C P BASALT
9848 1/18/18 210.0 1.3
3N/ 1€ NR O 46- 3,50 115-23.05 WW CTTNW 1089 10.0 X C P BASALT
5AA0 2/28/78 60.0
318/ W NR46- 3.26 116-29.07 WW ANORS 1384 10.0 1.55 1 X GRANITE
5CAD 2/28/78 .0
JIN/ 1E NR45-58.89  115-20.35 W UHLEN 1012 29.0 1.6% i X C P BASALT
33CA8 2/28/78 165.0
30N/ ZE NR 45-36.49 116- 9,90 wWW BLATT 1003 19.0 X
14ACD 2UN/18 4.0
30N/ 3 NR 45-54.30 115~ 3.81 WW COVE 1120 10.¢ .41 1 3.7 3.4 53 0 META. SEDS.
270C8 2/0/18 55.0 3.2
238/ 26 NR 45-52.97 116- 8,58 WW GREEN 1248 10.0 1.55 1 X C P BASALT
1ADC 1/26/78 85.0
18N/ 98 SI 44-54.11 115-18.74 RH-1-75 2355 10.0 3.05 3T.4 314 124 0 1DAHO BATH.
14AAD 8/ 8/78 32.0 . GRANITE
18N/ 3B CH 44-51.19 115~ 7.82 WA 1536 1.0 1.80 1 7.4 7.4 §7 ] ALLUVIUM
3108A . 8/20/76 4.0 3.9
16N/ W WD 44-43.8% 116-47.12 DOH-2 1987 100.0 X DIORITE AND
11088 8/15/71 310.¢ GRANODIORITE
16N/ 3 CH 44-41.03 115- 5.52 USBR 1478 10.0 3.08 33.8 33.8 103 D IDAHO BATH.
34 8/13/15 30.0 2.9 GRANITE
1SN/ 3E  CH #4-35.33 116- 3.15 USSR 1487 13.2 X [DAHO BATH.
25008 8/31/76 m.e SRANITE
TNZISE ST 44-30.10 118-14 25 DOH-2 1579 0.9 1.97 2%.9 2%.3 59 bl CHALLES
33a3C 8/11/7% 300.° iR VOLCANICS

GEOTHERMAL DATA PRINTOUT S.1. UNITS FAGE
APPENDIX A
THN/RNG  TECT N LAT WLONG | HOLE COLLAR  DEPTH  AVG TCU N0 UN GRAD CO GRAD COH.F. 3§ LITHOLOGY
SECTION DRQV DEG MIN  DEG MIN (CATE) 3837 RANGE «§E>  TCU (SEy 88 k> uf SumMmMaRY
YIN/IBE S1 44-29.46° 114-20.48 OOM 2013 45.0 X CHALLIS
1448 8/ 5/% 250.0 VOLIANICS
138727 IR 44-29.09 113-16.19 ROH-} 2087 2.0 X ALLUVIUW AND
SCA 6/ 5/19 10.0 VALLEY FILL
13N/26E IR 44-28.87 113-18.01 DRH-8 2265 0.0 X
$0C0 8/19/T1 1.0
1INF26E IR 44-28.76 113-18.37 RDH-A 2298 30.90 2.55 39.3 36.9 u 0 MONICNITE
128A4 8/18/11 50.0 0.8 0.8
13N/1SE  SI 44-26.21 114-44.09 ROH 217 20.0 1.3 1.6 8.5 3 0 CHALLIS
20CC 8/ 6/76 90.0 0.1 0.1 YOLCANICS
13N/21E IR 44-26.21 113-15.38 WW CD 219 30.0 2.5 1.7 1.9 28 0
29AAA 8/ 5/19 100.0 0.3 0.3
1IN/27€ IR 44-26.10 113-15.27 M-€XP2 2164 10.0 X IDAHO BATH,
294 1 6/ 5/19 60.0 GRANITE
TIN/2IE IR 44-26.10 113-15.27 M-EXP3 2164 40.0 X [DAHO BATH.
29A4 2 8/ §/79 80.0 GRANITE
1N/ 4W WD 44-21.20 116-45.50 RNS-1 817 15.0 1.2 13 59.5 49.5 62 bl SANOY/CLAY/
23CCA 7.0 0.13 BASALT
12N/ 8E (M 44-20.09 115-29.30 Smy 18-S 2079 25.0 3.78 4 X 1DAHO BATH.
3484 9/22/1% 65.0 0.22 GRANTTE
TIN/ 6W  SH 44-18.30 117- 2.05 W 695 20.0 1.46 §3.3 52.2 7 0 CENOIOIC
3008 8/25/75 90.0 8.0 SEDIMENTS
TIN/14E 51 44-18.61 114-48.18 ROH 2368 20.0 1.3¢ 1 4.6 4.6 5 0 CHALLIS
4048 8/ 1/16 90.0 0.3 0.3 YOLCANICS
1IN/ 6 SW 44-18.18 117- 3.35 W 682 5.0 1.78 LI P 82.7 147 0 CENOIOIC
9DAB 9/28/75 28.0 0.07 2.8 SEDIMENTS
1IN/14E ST 44-18.16 114-49.43 RDH 2365 10.0 13 1.4 1.4 10 D CHALLIS
9800 8/ 1/18 110.0 0.6 0.8 VOLCANICS
TIN/14E ST M-17.75 114-49.75 RDH 2341 10.0 1.3¢ 6.2 5.2 8 0 CHALLIS
980 8/ 1/1% 110.0 0.4 0.4 YOLCANICS
TIN/1AE CH 44-17.58  114-47.75 ODH-1 2292 10.0 2.93 1 5.7 .9 (Y] D IDAHO BATH.
10004 8/ 1/16 125.0 0.2 2.3 GRANITE
TIN/1AE  CH &4-17.54 114-47.84 OOH-2 N7 2.3 2.93 30.8 9.3 86 0 IDAHO BATH.
10008 1/21/76 .0 0.5 9.5 GRANTTE
TIN/ME ST 441707 114-45.17 ROH 209 X CHALLIS
18ACO 1/21/76 VOLCANICS
TIN/JUSE  SI 44-16.94  114-49:75 RQY 2168 19.0 2.9 1.9 0.3 89 o CHALL!
16CA8 8/ 1/76 50.0 21 2.6 CHALLLS vou




GEOTHERMAL DATA PRINTOUT S.I. UNITS PAGE 3
APPENDIX A

THN/RNG  TECT N LAT W LONG HOLE COLLAR  OEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. ¢ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE B T <8P <SE> <SE>  HF SUMMARY
1IN/ SH W 44-15.86 116~57.89 W WSR 2 679 10.9 1.74 1 X CENOZOIC
298AD 8/23/78 1.0 SEDIMENTS
1IN/ 24 WD 44-15.00 116-32.40 RNS-§ 1037 2.0 13 415 45.2 © 80 b CENOZOIC
27ACD §5.0 SEDIMENTS
TON/13E CH 44-13.45 114-55.70 HO-1 1896 4.0 X IDAHO BATH

3CAB 1/15/16 8.0 GRANITE
10N/ 2 WD 44-13.40 116-30.75 RNS-15 1105 0.9 .14 9 40 45.3 53 0 CL BASALT

1000 38.0 24 CLAY/SAND
10N/ SW  SW 44-13.15 116-56.55 RNS-17 64§ 15.0 117 106.0 106.0 124 D CENOZOIC

98AD 5.0 CLAY
10N/ 4E CH 44-11.25 115-57.10 WH BROWN 1049 10. 2.93 45.3 41.2 120 0 I0AHO BATH
220AA 1/15/18 42.5 1.0 GRANITE
98/ 6E CH 44- 4.75 115-45.55 DDH-A 1029 6.0 X IDAHO BATH
33CA8 1/0/88 90.0 GRANITE
9N/ 6E CH &4- 4.56 115-45.40 DOH-C 1097 0.0 X 1DAHO BATH
33CAA 1/21/6% 90.0 GRANITE
98/ 6E CH 44- &.41 115-45,50 ODH-8 1029 0.0 X IDAHO BATH
33CAC 1/21/89 160.0 GRANITE
BN/ SW SW 44-3.88 116-54.19 ROH-OIL 54 30.0 1.09 1 518 51.8 69 ] CENOZOIC

2BAD 8/10/18 54.0 2.1 CLAY/SAND
9N/16E S 44- 3.53 114-33.47 DOH-2 2634 §0.0 X IDAHG BATH
340C02 6/26/70 205.0 GRANITE
IN/16E ST 44- 3.53 114-33.47 DDH-3 2634 30.0 X IDAHO BATH
34DC03 6/26/70 185.0 GRANITE
9N/16E  SI 44- 3.53 114-33.47 DOH-1 2634 60.0 X [BAHO BATH
340C01 8/14/69 210.0 GRANITE
8N/ SW  SW 24- 1,28 116-55.10 W4 FRUIT §73 35.0 1.58 2 3.0 38.0 60 D CENOZOIC
22ACA 8/ 2/13 45.0 1.2 1.2 CLAY/SAND
TN/ LK SW 43-57.52 116-46.87 WW PLYMH 395 10.0 1.97 LR S ) 414 82 ] CENoZOIC

9ACD /21718 AN 5.1 5.1 CLAY/SAND
IN/ 40 SW 43-56.80 116-47.24 WH 104 0.0 X . CENOZOIC
148CD 8/ 8/18 1.5 CLAY/SAND
N/ 4 CH 43-56.40 116- 1.36 DDH-8M ! 188) 15.0 2.93 26.9 3 109 0 [DAHO BATH
1800C 8/12/76 120.0 6 0.8 GRANITE
N/ 4E  CH 43-56.39 116- 1.48 DDH-8M 2 1278 20.0 2.93 6.4 36.4 107 0 [DAHO BATH
180CA 8/12/76 85.9 GRANITE
6N/ SE  CH 43-52.96 115-54.84 USBRODH! 1256 20.0 5 40,2 (38.3) 93 ] [DAHO BATH

6CCA 8/19/76 §0.0 0.4 0.4 GRANITE

GEQTHERMAL DATA PRINTOUT S.1. UNITS PAGE
APPENDIX A
THN/RNG TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NG UN GRAD CO GRAD COH.F. ¢ LITHOLOGY
SECTION PROV DEG MIN  DEG XIN  (DATE) ELEV RANGE SE>  TCU  <SE> <SE> SE>  HF SUMMARY
6N/ W SW 43-52.62 116-29.63 WH EMMTT 128 0.0 X CENOICIC
TAAD 1/ 5/18 7.0 CLAY & SANO
6N/ &W  SW 43-51.77 116-52.27 ROM 759 10.0 1 bl CENOTOIC
18880 1/26/14 40.0 e SEDIMENTS
6N/ & SW 43-51.52 116-50.49 ROM 826 10.0 X CENOTOIC
11800 1/26/74 20.0 SEDIMENTS
SN/ 1E WO 43-51.13 116-18.76 DOH-AU : 1344 10. 2.93 62.4 8.0 Y 0 IDAHO BATH
15000 8/10/78 33 45 GRANITE
6N/ 4E  CH 43-50.44 115-55.48 USBR OH2 1213 50.0 L 36.6 2.2 8¢ 0 IDAHO BATH
24080 1710/10 88.0 1.1 GRANITE
6N/ 4W SW 43-48.50 116-52.04 ROH 159 10.0 92.3 100.8 ] CEAOIOIC
31C0C 1/38/74 40.0 15.5 SEDIMENTS
SN/ I SW 43-48.25 116-26.38 WW HLMCK 838 15.0 1.42 1 1.4 75.0 108 0 CENOIOIC
3A80 8/15/18 2.0 1.4 CLAY/SAND
SN/ SW SW 43-47.23 116-56.68 WW PARMA 675 0.0 1.58) 2 (61.0) (61.0) 95 0 CENOZOIC
9808 8/18/78 100.0 SAND/CLAY
SN/ 3 SW 43-44.02 116-40.19 W 162 15.0 1.82 1 X CENOZOIC
35888 1/21/78 56.6 CLAY/SAND
AN/ 1E SW O 43-43.02 116-17.85 WW BARTN 902 0.0 X CENOIOIC
2AD8 8/31/18 82.0 SAND
AN/ W SW 43-42.91 116-37.81 WW MOOLT 739 0.0 X CENOZOIC
6BC8 1/28/18 30.0 CLAY
AN/ 2 WO 43-41.8% 116-15.84 WW TRRTL 902 10.0 1.7 95.2 80.0 9 D CENOIOIC
TCAA 8/ 2/78 30.0 1.2 CLAY
AN/ W SW 43-39.58 116-40.53 WW CALDW 128 20.0 1.45 2.4 T2.4 108 0 CENOZOIC
2TAAC 1/ §/18 8.0 2.3 CLAY
AN/ 1E SW 43-38.07 116-23.41 WW COPE 789 0.0 1.80 1 X CENOZOIC
31cce 8/16/78 9.0 CLAY/GRAVEL
N/ 1E SW 43-37.99 11§-21.72 USES 791 0.0 X CENOZOIC
5488 1/25/18 5.0 CLAY/SAND
N/ AW SW 43-3T.60 116-52.16 WW MOULT 88 10.0 X CENOZOIC
68CC 8/23/18 60.0 CLAY/SAND
N/ SH SW 43-37.15  116-55.20 WW KNGHT 582 0. X CENOIOIC
308C 8/22/78 21.¢ CLAY
N/ 1W  SW 43-36.97 115-30.67 USGS 97 0.0 X CENOTOIC
78C8! 1/25/18 14.0 CLAY
IN/1W O SH 43-34.96 116-25.36 WM TESTR 821 0.0 X CENCIOIC
23088 i 8/ 4/78 52.9 SAND/CLAY

=
»




GEQTHERMAL DATA PRINTOUT S.1. UNITS PAGE 5
APPENDIX A
THN/RNG TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. Q LITHOLOGY
SECTION PROV DEG MIN DEG MIN  (DATE) ELEV RANGE BT SE <SE> SE>  HF SUMMARY
IN/IE SH 43-33.37 118-21.24 W 818 0.0 X CENOIOIC
324D 8/11/75 63.0 BASALT
N/ 1E SW 43-32.82 116-17.84 80 2 833 1.5 1.9 2 10.8 10. 2 0 CENOZOIC
3500 8/23/75 30.0 0.0 1.5 BASALT
M/ 14 SW43-31.72 116-30.70 USGS m 10.0 1.34 76.4 6. 102 D CENOZOIC
788C 1/25/75 29.8 14.2 CLAY/BASALT
IN/ 4N SW 43-25.66 116-45.91 WW FRMAN m 5.0 1.7 1.0 1. 130 0 CENOZOIC
1384C §/25/18 5.0 8.0 CLAY
1S/ 1E SH 43-21.45 116-23.28 W 904 20.0 1.42) 1 (93.0) 93, 132 0 CENOZDIC
6CCO 1/25/76 165.0 6.4 SED. /BASALT
25/ M SH 43-16.65 116-34.47 WH 165 10.0 1.09 0.6 10. " 0 CENOZOIC
4DAB 6/21/11 33.0 1.4 SED. /BASALT
25/ MW SW 43-16.55 116-35.18 WH 186 0.0 X CENOZ0IC
4CBD 1/28/15 H.e BASALT
25/ SE  SH 43-14.98 115-50.88 WW 998 0.0 1.46 102.0 102. 149 0 CENOIOIC
15CA 1/25/74 80.0 BASALT
25/ S€  SH 43-14.36 115-50.91 WW 989 30.0 1.34 59.6 59. 80 D CENOIOIC
2280A AV A 95.0 1. BASALT
25/ 1€ SW 43-14.07 116-17.63 WW LNDRF 962 180.0 1.17 84.3 84. 99 ¢ CENOZOIC
23ADD 1/21/78 230.0 6 BASALT/CLAY
30.0 1.38 1 60.0 60. 83 0
235.0 3.1
25/ 4 SW 43-13.82 115-59.00 WW 940 0.0 X CENOZOIC
21000 1/20/18 42.0 SED. /BASALT?
25/ W SH 43-12.77 116-31.31 USGS 862 50.0 1.46 1710 mn. 104 D CENOIOIC
368A 8/10/74 100.0 BASALT
25/ SE SH 43-12.41 115-48.66 USGS 968 5.0 X CENQIOIC
36B0C 8/ 2/18 15.0 BASALT
25/ M SH 43-12.29 116-31.64 WH 888 20.0 1.45 > 42,0 > 42, 62 0 CENOZOIC
36C8 8/11/14 350.0 BASALT
35/ SE SH 43-11.00 115-54.68 WW 1 939 0.0 X CENOIOIC
1389 1/22/18 80.0 SED./BASALT
35/ SE SW 43-10.93 115-53.97 WW 939 20.0 1.09 ! X CENOIOIC
TA 8/24/75 80.0 BASALT/SED.
35/ 56 SW 43-10.75 115-54.41 WW 2 937 0.0 X CENOZOIC
800 1/26/1% 260.0 BASALT/SED.
35/ 7 SW 43-10.87 115-3T.49 MH 3 1048 1.8 1.76 1 X CENOZOIC
9AC 8/22/75 21.5 BASALT

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 6
APPENDIX A

THN/RNG TECT N LAT W LONG HOLE COLLAR  DEPTH  AV6 TCU NO UN GRAD CO GRAD COK.F. @ LITHOLCGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE <SE>  TCU <SE> <«SE> <SE>  HF SUMMERY
35/ 16 SW 43-10.02 116-23.24 W 1417 19.0 > 1.46 1> 48,8 7407 58 bl CENOISIC
18BAC 7 yn 69.0 6.2 SEC./SIL.vOL
45/ 7€ SW 43- 4.52 115-39.18 WH 942 8.0 X BASALT (V8)
17C8 1/30/75 18.0 CLAY

45/ 2E SW 13- 3.93 116-14.72 WN 754 0.0 X CENOIOIC
208DA 6/28/11 89.0 CLAY/GRAVEL
43/ 1E SW 43- 2.20 116-18.50 WW m 70.0 X CENOZOIC
35880 6/24/17 218.0 SEIDMENTS
4S/ 1E SW 43- 2,13 115-18.14 WH m 10.0 1.13 1.6 1.6 8¢ D CEROIDIC
35ACB 6/26/71 30.0 3.6 SEDIMENTS
45/ 1E SW 43-2.03 116-18.10 WH m 0.0 1.17 X CENOIOIC
35ACC 6/29/17 85.0 SEDIMENTS
55/ 1€ SW 43- 1.48 116-18.19 WH 195 0.0 X CENOTOIC

2AAA 6/25/1 15.0 SEDIMENTS
55/ 1 SW 43- 0.27 116-19.67 Wi 807 0.0 X CENOZOIC
1080C 6/25/11 105.0 CLAY/SAND
SS/1TE  EW 43- 0.15 114-25.35 WN 0.0 X

10 1721 62.0

55/ 1€ SW 43- 0.00 116-20.94 Wi 838 2.0 > 1.83 >389 >389 64 0 CENOIOIC

9CCA 7 yn 119.0 T 2 SEDIMENTS
55/12€ SW 42-59.50 115- 2.70 USGS mn 0.0 X

168C81 1/18/74 30.0

55/ 3 SW 42-59.42 116- 5.76 MW 122 0.0 X CENOZOIC
15c88 6/30/77 52.0 SEDIMENTS
SS/ 3E  SW 42-58.53 116- 4.03 W 130 0.0 X CENOIOIC
23CAA 7 n 19.0 SEDIMENTS
55/ 26 SN 42-57.85 116- 9.35 W 804 9.0 X CENOZOIC
25AAD 7 4yn S4.0 SEDIMENTS
55/ 2€  SW 42-57.59 116-11.75 WM 865 0.0 X CENOZOIC
27DAA 7yn 19.0 SEDIMENTS
55/ 1€ SW 42-5T.49 116-21.26 WW 861 0.0 X CENOZOIC
2904 6/30/17 .0 SEDIMENTS
65/ 4E  SW 42-55.00 115-59.42 WN m 10.0 1.02 1 60.9 60.9 66 0 CENCIOIC

4808 7myn 1.0 ©5s ' SEDIMENTS
65/ 3 SW 42-55.86 116-10.18 WK 845 5.0 1.51 1 42.4 42.4 54 D CENOICIC

6CAB 7 8/m 35.0 8.8 CLAY/SAND
65/ 3E  SW 42-55.59 116~ 6.02 WH 785 e.0 X CENOZOIC

4008 ! AT 1.0 SEDIMENTS

Ty
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APPENDIX A APPENDIX A
1 e T il
;gzmﬁ ;;g\T/ D:GL:}N nzetm (:2%; CE&CR :i:g; ‘VES;EU ng w<§§50 00(3250 °°<§é§' SF Léﬂﬂﬂﬁﬁ? THW/RNG TECT N LAT  WLONG  YOLE  COLLAR  ODEPTH  AVG TCU NO UN GRAD COSRAD COM.F. @ LITHOLCGY
§ SECTION PROV 0EG MIN DEG MIN  (DATE)  ELEV  RANGE 8B TCU B SB GB HF SUwaRY
%gg SH 42-55.19 116- 5.42 m;/ . 189 Zgg X 105/12€ SW 42-34.23 115- 1,54 W BLGUL 1158 3.0 8 8§12 §L2 ' D CENOISIC
l . 10044 §/21/78 0.0 0.10 5.1 RHvOLITE
ﬁgéDgE SH 42-55.15 116- 5.42 ""1‘/ - 91 1‘:3 X 108/12€  SW 42-34.10 115- 0.57 USGS 1143 0.0 2.0 8 61.0 §1.0 I CENCISIC
. 11980 7 U 0.0 0.12 GRAV/BAS/2HY
54,83 116-10. )
5%335 S 42-50.83 115-10.23 m;/ o 853 1: (01 X 105/11E  SW 42-31.08 115- 7.10 WK 1221 125 180 %5 .8 8D CENOIOIC
. 16880 1720m 5.0 4 SIL VoL
' 42-54.52 116~ 0.98 WA ) a6) 1 . )
?%555 SW 425452 116- 0.8 - 804 ;gg (1.48) tzs.0p 1260 185D ggg‘;zgﬁs 135/ 30U 42-15.00 116- 9.25 WA 1628 10.0 1.8 1030 103.0 18 0 CENOIOIC
. 3180 515111 %.5 5.8 SIL VoL
10-50.23 116- 4. : ) ) . N
?fécéf SH 42-50.23 116 4.55 U?%om 806 ;g g 126 5: g 50.0 1; D gngxgnsf 15/ 4E OU 42-12.9% 116- 0.33 SWJ GM3 1801 10.9 3 Ne N St 0 CENOIOIC
. . 17048 12/20/11 8.0 2 SIL VoL
§/ 3E  SH 425014 116- 3.04 W 198 0.0 1.26 1.4 184 3 D CENOIOIC CLY .
S/ I OV 42-32.11 116~ 6,53 W 1536 0.0 X
1380¢ §/21/17 §0.0 0.8 1 SILT & SAND 1560 §/15/11 "o
12-53.68 115-32. )
fy iE A 2-53.68 115-32 93_“;‘/ - 800 o s 155/ 6E U 42 8.99 115-45.00 WA 1554 0.0 188 S8 5.9 130 CENOTOIC
2. 1DAR? §/19/11 £0.0 5.8 SILICIC VoL
2%835 SN 42-53.64 115~ 4.54 “‘;‘/W” 82 ;gg (151 (s20) 820 850 gi:gzglg‘ég 155/ SE OU 42- 8.03 115-42.31 WW 1515 0.0 X CENOIOIC
. - noe 872411 25.0 SILICIC VoL
Z%Dge S 42-53.00 116~ 4.87 ":/ - 830 ‘gg X gigi’:‘;ss 155/16 CH 42- 6.60 114-36.80 WH 0.0 TR TR 0
‘ . 208¢ 1720/m 1.0
'%aée W 42-50.45 115-56.58 H:/?ﬁm 823 323 X g:g‘l’:‘;is : 155/ 2 OU 42- 5.21 116-12.28 WH 1615 0.0 ' X CENOZOIC
. 22088 7Mm 10.0 SEDIMENTS
§ 53, i N
7%0? WA TR w:/zsm e ‘E 3 X gisit:m‘ b 155/ 26 00 42- 4.41 116-12.23 W 1618 0.0 X CENIOIC
s 34DAC 1710/m 12.0 SEDIMENTS
5. 5t . 01
ﬁécgg S 42-48.26 115-54.63 m;/zo/u 817 22 g X gg:mgrlclrzs 165/ 24 OU 41-59.88 116-36.28 WM 1536 50.0 1.8 8.4 804 151 D CENOIOIC
. 296C0 1720/M 175.0 SILICIC VoL
85/ W OU §2-41.79 115-24.05 WW 1821 0.0 1.0 %.2 9.2 105 0  CENOIOIC
1N/18E CH W 10.0 X ,
2508¢ 8/ 91 2.0 18.5 SEDIMENTS | v a0
§/13E  EW 42-5.74 114-57.70 WH BLGUL 1180 0.0 203 8 827 9.1 188 D CENOIOIC |
3200 8/31/15 135.0 0.10 1.1 3 GRAVEL/RAY g
. ]
10S/13F  EW 42-35.03 114-57.81 WW BLGUL 1162 300 <203 8 <8.3 <8.3 115 D  CENOOIC 5
5C8 8/ 6/15 195.0  0.10 1.3 GRAVEL/RHY
10S/12E W 42-34.85 114-59.85 WA BLOUL 1152 0.0 2.03 5.9 58.9 120 X CENOTOIC
10 8/ 5/15 105.0  0.10 1.9 GRAVEL/RRY
0.0 <2.03 8 <8315 <815 169 D
200 0.10 1.6
105/12E SH 42-34.71 114-59.55 WH BLGUL 1150 0.0 <203 8 (5.0 <1259 254 D CENOIOIC
1228 §/28/74 121.0 . 0.1¢ GRAV/BAS/RHY
105/ 26 00 §2-30.62 1161413 WH LM 1710 00 180 AN 206 D CENOTOIC
98881 1 6/ .0 1.0 SIL VoL ;

by
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TABLE ¢i. Geothermal Data for the Eastern Snake River Plain Inside Boundaries of the Snake Plain Aquifer

Hole ID Collar Depth Corr. Corr. Aqu.
Twn/Rng- N Lat. W Long. Date Elev. Interval Avg, TC No. Gradient HF Adqu. Temp.
Section Deg.Min. Deg.Min. Logged m m © wmelx-l rc °C/)am mwm~2  Status ‘c
1SN/43E- 44-37.00 111~-19.04 W [P 2224 S.e ( 1.13) 53.3 -53 AB
PRt 8 575 3.0 5.5 s
49.9 ( 1.48) 4.0 S IN 7.687
62.e 5.3
1IN/ 44F- 44-21.21 111-16.57 W [P 1914 22.8 ¢ 1.48) 8.0 11 IN 5.07
20RDB 8s 5/75 3.8
LIN/29E~ 44-17.57 111-49,38 WA BLACK 18186 20.0 ( 1.48) 3.1 13 N 5.44
L1CIR Ve tcVarad se.e 1.3
1IN/4QE~- 44-18.85 111~44.25 Wd BLACK 2032 28.e ( 1.48) s.9 a8 IN 6.01
<4aDR S/18/77 80.09 .1
1ON/29E- 44-13.02 111-53.53 W LUSK 1827 28.2 ( 1.48) 7.6 11 RB
EC ess7T? 60.9 .8
62.0 ¢ 1.48) 14.8 21 IN 7.87
200.2 rd
1ON/42E~ 44-11.21 111-26.54 UsGs 1887 20.9 ( 1.48) ~25.2 -36 RB
S4FBARL & 78 59.0 3.1
S0.9 ( 1.48) 20.8 2 IN 3.38
65.5 1.8
IN/3SE- 44— B8.49 111-51.65 W BALL 1725 $0.0 ( L.48) 6.9 1e AB S.89
4850 S/18,77 268.98 .2
SN/ 4QE-~ 44— 7,85 111-46.51 2] 1682 18.2 ( 1.48) 7.2 19 RB
SoDD 522777 150.9 .3
19@.90 ¢ 1.48) 17.3 = IN 12.27
220.e 1.4
SN/ ddE~ 44~ 5,80 111-15.22 W IP 1729 12.9 ¢ 1.5 12.8 22 RB 5.56
SL2RDL g/ 575 2.5 1.3
SN/24E~ 44- .97 112-29.61 USBER 1465 2S.0 ¢ 1.46) 3.2 44 =B
17CC3 8s13,77 129.92 .3
120.0 ¢ 1.48) 28.89 42 IN 13.397
182.e 1.8
EN/42E~ 44— 2.78 111-41.36 USER 1573 20.0 ( 1.46) 28.8 42 "B
1CAD1 \27? 100.0 3.4
1e5.0 ( 1.48) 21.4 31 IN 13.24
114. 92 4.4
SN/4QE- 4= 0 111-44.25 USER 1513 29.9 ¢ 1.48) 45.9 86 RB
210DD3 771277 50.0 1.9
50.9 ¢ 1.46) 21.9 31 N 13.11
114.0 1.7
MN/2LE~ 43~55.37 112-44,71 NRTS AN? 1504 2e.e ( 1.46) ~-12.8 -1S AB S.e9
Z22DD &27/77? i10.92 .4
™NSILE- 43-54.27 112-46,07 NRTS PW1 1453 20.9 ( 1.48) -3.9 -13 AR 8.28
E8CARC &/28/,77 10S.92 .8
MN/SSE- 43-56.43 112-16.70 USBR 1460 15.9 ( 1.48) 8.2 41 RB
13ARD4 kil 8.2 . 1.6
’ ' 80.0  ( 1.46) -.5 -2 IN 11.73
25.0 .1
TN/2SE- 43-55.16 112-20.79 L 1497 35.0 ¢ 1.48) 4.8 =1 IN 12.23
163DD Iot-"aad 81.9 .4
N/ZBE~ 43-55.19 111-58.52 USBR 1479 T0.e ( 1.48) 1.2 2 IN 11.25
22DBRe 712,77 159.0 .2
ME— 43-53.21 111-51,41 USBR 1472 30.0 ¢ 1.46) 16.7 24 AB 10.584
34CCB1 871474 70.8 1.8
PN/ 4QE- 43-56.13 111-45.29 USER 1489 .9 IN 11.33
16BCC1 8/1574 40.0
TN/ 4QE- 43~55.49 111-46,70 USBER 1480 .2 IN 11.53
1SAADL 2 -"aad 45.0
N/4QE~ 43-54.84 111-46.25 USER 1484 45.0 ( 1.46) -7.1 -10 IN 11.21
20CDC3 - Yarad 129.0 2.8
EN/31E- 43~49.43 112-44.70 NRTS ? 1460 7.0 ( 1.463 102,14 146 RB
Z7BADL & 5/77 105.0 3.3
195.0 ( 1.48) i11.8 17 IN 19.78
250.0 .5




TECT N LAT
PROV DEG MIN

3t
L AE
/
o8

/M
008

i/ W
3¢ce

7]
3CAD

N W
28CC

N/ W
8000

WM
10000

5N/ SW
2000

N/ SH
11008

SN/ SW
30800

NS M
3100C

1N/ W
134AC

NR 48- 8.2

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

-4,

41-30.

£1-30.

471-30.

-21.

a7-21.

47-19.

46-52.

16-51.

46-48.

15-47.

45-33.

46-28.

15-24.

15-22.

46-20.

16-1¢.

46- 1.

1?

00

00

20

kH

0

61

81

N

4

18

)

Y]

o

30

39

1

w

W LONG HOLE
DEG MIN  (DATE)

116-51.33 OCH-8
L7ARYAR!

116-56.98 NEUSTEL
8/ 5/8%

116- 5.00 CM-85¢
§/11/86

116- 5.00 CH-811
6/11/66

116~ 2.00 SSM-3417
1/14/85

V16~ 4.04 ODH-2
8/ 3/10

115-58.00 DOH-1
9/ 0/64

117- 1.33 W LWSN1
1/30/18

117- 0.22 HW CRKHL
U

116-57.18 W4 PORTR
3/

111~ 0.79 WA CHIN
3/ 218

116-34.75 WW DEARY
3/ e

116-41.30 4 HMGRD
3 38

116-33.49 WW PEA
1/18/18

116-55.44 WW TAYLR
/118

116-58.94 W NASH
2/16/18

117- 0.80 WW LOWTH
HAAL)

116-37.25 WA HNCHS
28778

116-29.50 WW STGCN
2/8/78

COLUAR

ELEY

m

1383

1340

1189

951

928

811

88%

818

945

830

649

817

a

20

433

12

1226

DEPTH
RANGE

1538.
1604

1538.
1591,

1382.
1435,

180.
540.

957.
1201.

20.
290,

15.
0.

5.
10.

20.
90.

50.
108.

15.
130.

30.
210.

110.
5.

95.
190.

16,
180.

15.
165.

15,
210.

o

o o

e

o o

oo

o o

o o

=Y

o

oo

oo

oo

oo

oo

oo

o o

o o

o

21
.08

a

w

3

-

.90
A3

=

-

63
At

o

-

.98
18

o

© -
~ oo
S

.12

1.1

2.5¢

2.51

NO LN GRAD
(N1 24
g 2w
9.1
i 18.3
0.1
12 1.8
0.2
g 1
9.3
9 188
0.2
B W8
0.3
i 04
0.1
I YA
13
1onl
0.8
1ou
0.3
20.1
0.
1 36
| R
0.7
1 459
1.2
1 46.0
1.4
.0
1.0
30.9
0.9
23.8
0.2
25.1
6.3

<SE>

11.7

17.8

18.8

0.9

19.3

(YR

2.8

.9

1.8

3.6

5.0

1.0

8.6

23.8

263

<SE>

L]

L)

81

TABLE 2

LITHOLOGY
SUMMARY

PC GELT
SERIES

GRANITE
BELT
QUARTITIE

BELT
QUARTZITE

BELT ARG.
QUARTIITE

PC BELT
.- SERIES

BELT SERIES

QUARTIITE

C P BASALT

GRANTTE

GRANTTE

GRANITE ?

BASALT AND

SANDSTONE

C P BASALT

C P BASALT

C P BASALT

C P BASALT

C P BASALY

GRANITE

GRAYWACKE &
GRANITE

.

GEOTHERMAL TATA PRINTOUY

THN/RNG  TECT
SECTION PROV

308/ 26
§CAC

200/ W
2880

20N/ MW
308

18N/ 3E
220AA

168/ 4N
11804

158/ 3€
SARD

15N/ 8E
3200

14N/ AE
2108

1N/18E
29C

138/21E
5CCA2

13N/26E
12484

138/21E
1BAD

138/18E
1608C

13N/18E
320C8

12N/18E
JAC8

12M/18E
IACC

12N/18E
3AC0

12N/18E
3088

[FLTL
2108C

LU

sl

L

CH

CH

CH

S1

1

S1

Sl

51

St

Sl

L]

N LAT

DEG MIN

15-58.02

45- 6.20

45-5.19

414-52.90

w-u

44-40.15

44-35.26

-32.02

-31.00

4-29.08

14-28.76

44-28.68

-21.28

w-24.53

14-24.08

-39

1U-23.95

44-23.86

44-20.60

W LONG HOLE
DEG KIN  (DATE)

116-15.32 W FENN
2/28/1%

116-40.43 DOK-N?
8/12/m

116-41.18 00H-A
8/31/M

116~ 3.98 W
8/13/16

116-47.02 DOH-1
8/15/1

116- 6.63 USBR
8/20/76

115-0.92 SW 18-§
9/18/17

115-58.44 SW 18B-7
g//m

114-21.68 00H-17
9/20/18

113-16.32 ROK-2
1/15/19

113-18,12 DDH-W2
8/18/11

113-17.32 O0H-W3
8718/

114-20.50 W
8/ 5/18

114-21.84 DIH-38
6/21/18

114-19.33 LoH-59
§/21/12

114-19.21 COH-3S
9/20/85

114-19.05 0DH-36
9/12/%¢

114-19.35 0H-65
§/26/10

116-48.05 ANS-2
|
i

COLLAR

ELEV

1463

1556

1736

1478

2207

1536

2201

2084

2288

2201

un

s

1975

191

1902

20¢8

m

DEPTH
RANGE

90.
150.

10.
80.

100.
285.

10.
S0.

2.
80.

20.

3.
105.

201
2.

I

4.

210.
250.

5.
18,

50.
108.

10
10.

100.
295.

150.
219,

9.
8s.

$5.
.

o

oo

o o

oo

oo

w

<

oo

oo

o a

oo

o o

o o

o o

oo

.99

3.61

1.58

> 1.28

1.85

o

S.1. UNITS

§

25

5133

LY R
2.2

9.7
0.5

$18.2
26.1

<5k

18.7

5.8

2.8

0s.8

12.4

(L]

6.5

«SE -

LITegLoEY

L)

§s

$1

61

M

[y

[H

109

[}
63

95

183

L]

268

155

50

5

@

o

ANDESITE

ANDESITE

GLACIAL

SECIMENTS

DIORITE AND
GRANODIORITE

ALLUY. OVER
GRANITE

I0AHO BATH.
GRARITE

10AHO BATH.
GRANTTE

CHALLIS
YOLCANICS

ALLUYIUN AND
VALLEY FILL

MONTONITE &
GRANODIORITE

MONTONITE

CHALLIS

VOLCANICS

HORNBLENDE

GNE!SS

SLATE

SLATE

SLATE

SLATE

CLAY/BASALT



S

TABLE 2

GEOTHERMAL DATA PRINTOUT §.1. UNITS PAGE 3 GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE
1DAHO NORTH 5/26/87 1DAHO NORTH 5/26/87
3 OTECT WUAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU NO UN GRAD COGRAD COMWF. Q  LITHOLOGY THN/RNG TECT N LAT  WLONG  HOLE  COLLAR  DOEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. Q@  LITHOLOGY
X PROV DEG MIN DEG MIN  (DATE)  ELEV  RANGE GB T <SP Sb SE> HF SUNMARY SECTION PROV DEG MIN OEG MIN  (DATE)  ELEY  RMNGE B T0U  <SB (6> 6 B SUPeARY
WoOWD A4-19.50 116-47.10 RNS- L 0.0 153 13 596 52 8 CENOIOIC S/IE CH M- 2.32 NSSSIISHE GV 10T e o 285 9 31 2w 80 8 DD BATH
0.33 SAND/CLAY 12000 9/ 8/70 1225 0.0 0.2 GRANITE
WHO A4-18.75 116-17.35 RAS-12 ne w0 LN s 52 0 ¢ SMOCLAY N/ 6 CH G4- 2.12 115-47.16 DDH-1 1835 00 21 8 w2 13 $2 0 [DAHO BATH
o 5.0 o BASALT 15AA8 §/24/1 1060 0.1 0.5 0.8 GRANITE
HOOHD A-17.20 116-41.60 RHS-8 i 0.0 181 13 0 4D B¢ sabELY/ BN/ SE CH 44~ 2.00 115-4T.04 ODH-S 191 2000 280 4 3.4 485 1B A 1DAHO BATH
4 ne 0y BASALT (C1) . 16A80 m 1000 0.08 0.3 0.3 GRANLTE
MWD AA-16.85 116-40.40 RNS- ns3 0.0 136 13 w0 8L b ¢ swovALY ‘ N/ BE CH 44- 1.39 115-46.62 DOH-11 1w 0.0 256 1 382 a2k W8 A 10AHO BATH
7.0 0.08 BASALT (C1) 1168 8 1M 3000 0. 0.3 0.4 GRANTTE
W WD A4-16.85 116-33.60 RNS-4 1 5.0 1L 3 g 80 102 B CENOTOIC | BN/ SE CH 44~ 1.80 115-52.61 USBROOHI 1086 0.0 305 9 SLS 592 11 6 [DAHO BATH
8 me o omn SEDINENTS ! 168CC 6/28/10 0.0 0.1 1.4 0.1 GRANITE
M ONO 44-16.80 116-39.50 RNS-10 L} 0.0 156 13 184 0 8 cENOZOIC ! N/ 4 CH M- 115 115-55.64 SWU GVI 1091 s w1z oW Ny 32 81 B 10AHO BATH
80 Toomeon SAND/ERAVEL 13CAA 9 /18 120.0  0.08 0.2 GRANITE
N ONROW-16.02 115-43.82 ROH-CHAY 820 0.0 (1.59) (4.9 (49 16 C CPBASMTTO $/20E IR 43-58.46 13- 1.89 RO4-PB1 21 M5 a1 W3 WY 10T € QUARTIE
168 Ay 38,0 K GRANITE 320CC1 8/20/18 9.0 0N 0.2
/IE CH A4-15.T3 1W4-49.84 DDH-3 1926 0.0 2.9 2200 690 UL 1DAKO BATH T/ 1E WD 43-5T.53 115-19.74 W ORAKE 160 0T 1 Ms us 15§ CENOIOIC
ced 8/ 4/16 0.0 GRANTTE - 108¢0 8/25/18 6.0 01 01 CLAY/SAND
/MWD M-14.75 116-32.54 RNS-1T 1064 0o L 13 386 3.1 LE CENOTOLC /IE CH 43-57.35 115-37.30 SWU 18-4 1628 5.0 3.5 5 208 211 158 1DAHO BATH
800 mnoe 02 SEDIMENTS 108 2N 5.0 0.09 0.5 0.5 GRANTTE
/M BD 44-14.40  116-34.25 RNS-6 1055 5.0 1.44 12 1.8 §6.0 9 [ C. R. BASALY ' SN/ 2 WO 43-50.11 116-14.70 80-1 1284 0.0 LTS 15§01 §0.3 166 A 10AHO BATH
1cco 65.0 2984 8/13/16 150.0  0.04 1.3 GRANITE
N/12E IR 44-93.85  112-39.50 SWU LKHS? 1868 12.5 L 18 1.8 1.8 N A CLAY LS CIND SN/ SE CH A3-47.49 115-50.79 DOW-3 1451 120.0 .03 § 260 2.2 19 A 1DAHO BATH
500C 8/15/18 wis 6.8 0.5 &5 RUYOLITE 1000 YN 5900 0.09 GRANITE
N/ 2H WD 44-13.30 11§-32.70 RNS-16 1019 0.0 145 13 38 3.1 W8 CLEssAT i SN/ 1E WD 43-A0.80 116-18.46 WA CON 1 926 §5.0 185 1 2.0 WS 1 ¢ CENOIOIC
2cc0 65.0 0.2 SAHD/CLAY { 268AC 1/ 125.0 2.9 CLAY
W/ 4E N 66- 920 116- 0.07 WM TERRA 1218 0.0 305 1 16T 163.2 4% G [DAHO BATH W/GE CH A3-42.50 1156148 DDA Q-4 1500 W0 363 8 WA 154 B TOANO BATH
32¢8 9N /11 0.0 4.6 GRANITE 12800 Y8 A0 0.4 1.0 14 GRANITE
M/WE IR M- 8,33 112-56.68 KM BLN 1954 1000 146 w1 wal 49 B BASALT AND | WZ0E G4 43-39.400 NS-11.03SW I8 1 1682 00 L0 1 ne 11 §1 8B IDAHO BATH
1CAA [ YRAVAN 183.0 1.3 3 SEDlHENIS. i 298 3/24/M 85.0 0.10 0.3 0.3 GRANITE
987308 IR A4- 7.95 112-50.75 ROH-U-LC 1991 15.0 .8 1 8.3 .4 81 8 - LINESTONE ! I/ 2 CH A3-3T.5T 116-11.22 W 859 0.0 <1.26 €380.0 S0 %X] [ CENOIOIC
00 1729/18 100.0 1.8 2CA8 1729/1 95.0 SEDIMENTS
. .
GH/ AE CH M4- 5.62 116- 1.50 WW B 1000 0.0 280 1 W) %.7 w6 10AHO BATH /2 WO 43-35.82 116- 9.63 WA STPEN 850 1.0 191 1 w4 1 L6 CENOIOIC
190C 8/25/16 40.0 20 GRANTTE . 13ACC 8/24/18 221.0 10.5 CLAY
B/ AE CH 40- 365 115-55.85 SMU GVE 97§ woe M2 68 4 w6 1DAHO BATH W/IE WD 43-35.02 116- 1.50 WA HARRS 875 S0 A6 1 8.0 265.0 ¥ 6 CENOTOIC
18AC 8/ 8/18 2.5 2.8 GRANITE \ 20808 Y 161.9 CLAY/SAND
8N/ 4E  CH t4- 3.26 115-55.64 SMU GV3 1000 12.§ 2.80 1 5¢.3 9.9 M 6 10AHG BAT’& ) M/ WD 43-3EAS 116- 7.38 WH TRPLT 878 0.0 1.6 9.1 s 10 c CENOZOIC
1CAD 9/ 8/18 90.0  0.05 0.8 GRARITE I 2888 172918 13.9 1.5 CLAY/SAND
AN/IE IR M4- 2.57 112-48.02 W BALL 1672 10.0 1.46 1 36.9 3.9 H ) B BASALY A IN/IBE  CH 43-34.06 ‘1‘_|f_53 WW RONGR 1829 15 1.40 1 1.8 291 52 ¢
78 8/19/11 130.9 1.0 e 26A8C 87 418 §5.0 1.2 1.0

Ll



NG TECT N LAT W LONG HOLE
N PROV DEG MIN  DEG MIN (DATE)

8E CH 43-32.42 115-26.60 SMy 18-2

/a1

€SI 43-21.90 115-35.83 WW DOMNG

e

SE
AD

13
8C

/ 8
180

170/18

IR 43-23.01 115-43.08 SMy 18-3
7m

CH 43-19.08 115-21.64 M3 1
2/ 376

IR 431519 115-32.70 M H
8/22/18

1561

1512

AVG TCY
«SE>

NG UM
T

GRAD
«SE>

€0 GRAD
<SE>

28.7

6.7

102

13

6

TABLE 2

LETHOLOGY
SUMMARY

10AHO BATH
GRANITE

CENOIOIC
BASALT

10AHO BATH
GRANITE

1DAHO BATH
GRANITE

CENOZOIC
CLAY/RHY.

84




TABLE 2

’

GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 1 GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 2
[DAHO WSRP 5/28/81 ) ' IDAHO WSRP 5/26/87
5 TECT NLAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU NO UNGRAD COGRAD COM.F. @ LITHOLOGY ! THN/RNG TECT N LAT W LONG  HOLE  COLLAR  DEPTH  AvG TCU NO UN GRAD CO GRAD COH.F. 0 LITHOLOGY
{ PROV DEG MIN DEG MIN  (DATE)  ELEV  RANGE GE TSP <SE> SE> HF SUMNARY i SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV  RANGE SE T <SE> 6> SE> WF SUMMARY
WoOSH 44-19.02 117- 2.68 WEISR 122 1031 na CENOLOIC AN/ 26 SW 43-40.25 116-12.52 RNS-46 831 1.0 ( 1.48) 163.0 155.0 266 CENOIZIC
1/22/76 2§3.0 9.3 SEDIMENTS 228CD 80.0 CLAY/SANC
359.8 9.9 AN/ 2E SH 43-39.41 116-14.35 ROH EDND  8U4 15.0 <146 91 .0 16 CENOIOIC
—_— 603.7 0.4 29ACC 12418 123.0 CLAY/SAND
91.6 1.48 61.9 61.0 % C AN/ IE SH O 43-38.98 116-17.35 WH 814 10.0 1.80 10.9 10.9 1216 CENOTOIC
603.7 0.4 | 250C0 1/20/11 280.0 1.1 SILICIC voL.
WOSH A4-18.60 117- 346 WM 101 5.0 1.45 1.3 69.7 102 ¢ CENOZOIC i /2 SHA3-37.10 116-11.05 RRS-55 835 5.0 125w 5.4 045 15 6 CENOIOIC
9/25/15 5.0 SEDIMENTS 11848 e 0y CLAY/RHY.?
W OSH 44- 7,70 116-38.80 RNS-18 8 195.0 .11 61.0 61.0 1 ¢ CENOZOIC IN/ 2E SH 43-31.09 116-11.96 ISH-WW (1] 0.0 (1.1 (101.6)  (101.8) 19 68 CENOIOIC
1350 CLAY 10ABA 12/20/18 2.8 SED/RHY
SH o SW d4- 4.30 116-55.37 WH PAYTT  §5§ 0.0 2.02 1559 5.9 1m ¢ CENOZOIC I/ 2E SH 43-37.00 116-11.07 BGL - 3 [ 0.0 <11 028 Q028 12 8 C1 SED, SIL
mo 8/ 2/18 84.0 0.5 0.5 SAND/GRAVEL I 118AA 8/24/81 512.9 VOL & BASALT
M SH dd- 410 116-37.80 RNS-19 811 230.0 .1 96.0 81.0 102 ¢ CENOIOIC N/ 26 SW 43-37.02 116-10.82 RNS-S6 815 6.0 1.26 1.8 328.9 " 6 cenotolc
) 3340 : CLAY 118AD 131.0 CLAY/RHY.?
I SH A4- 2,25 116-42.50 RNS-2 100 10.0 IRy 91.0 s2.4 108 ¢ CENOTOIC : M/ AW SH 43-36.23 116-50.62 W £ 0.0 1.85 1N 8.9 160 ¢ CENOIOIC
30 o CLAY _ gcoc 8/22/18 60.0 ER| SAND
M SHAd- 2,13 115-49.55 RNS-23 672 25.0 1.11 89.3 85.0 100 ¢ CENOZOIC N/ 1E SH 43-30.47 116-22.37 WW GALLW 807 10.0 1.59 1309 30.9 [L I CENOIOIC
A 0/ 0/78 295.0 CLAY 29888 9/14/18 85.0 0.8 , CLAY/SAND
7M. S 43-58.60 116-37.60 RNS-22 s 140.0 1.48 5.0 5.0 6 C CENOZOIC i N/ JE SH 43-30.44 116- 5.83 Wi 864 2%.0 146 11 9.0 ¢ CENOZOIC
A0 335.0 SANO/CLAY | 3IMC uwm 110.0 0 BASALT
/M SHO43-55.40 116-36.47 USGS 130 10.0 1.80 58.1 8.1 0 SEDIMENT N/ 26 SH 43-33.33 146- 9.27 RNS-58 884 90.0 1.46 S93.0 0.0 126 CENOIOIC
384 8/ 9/15 80.0 0.3 0.3 : WAC 140.0 SAND
/4 SH 43-48.16 116-50.00 ROH 83§ 15.0 1.8 4 a0 54.0 % ¢ CENOZOIC . MW/ SH 43-32.13 196-44.25 USES 196 0.0 1L 5.4 95.4 12 ¢ CENOLOIC
AAD /26114 5.0 0.06 24 SEDIMENTS x 60801 8/ 8/1t 10.0 0.9 BASALT
/AW SH 43-48.75 116-51.55 ROH 838 10.0 1.8 4 832 62.3 moC CENOZOIC 5 W/2E T OSH 43-28.39 116-13.29 W STPEN 922 0.0 1.5 1 568 56.6 2 ¢ CENOZOIC
1080 . 6/15/14 15.0 06 2.4 . SEDIMENTS : 33488 1/19/18 120.0 0.6 CLAY/GRAYEL
M SH -0.9T 116-32.02 W m 5.0 .11 1 510 55.0 9 ¢ CENOZOIC | M/ IE SHO43-20.20 116- 430 W 1044 0.0 205 1V 4.2 3.2 8 CENOTOIC
SAAA 9/15/18 10.0 2.5 CLAY/SAND ‘ 3588C /2416 210.0 0.3 SILICIC voL.
» ! .
N/IE SH 43-44.82 116-19.71 WH CON 2 902 55.0 1.62 [ (IR ¢ CENOZOIC 2100 2.51 .3 n.3 9 ¢ ’
1808 9/ 1/18 99.0 1.8 CLAY 30.0 0.2
. ‘ . '
N/ 1E  SW 43-44.50 116-18.45 We CON 3 850 35.0 1.4 1 89.9 1.4 m c CENOTOIC IN/ W SH O 43-21.30 116-38.50 WN 936 5.0 1.3 101.1 101.1 183 [ CENOIOIC
1T0AA 8/31/18 69.0 CLAY 1B0A §/13/11 95.0 1.8 SEDTMENTS
I/ 26 S 43-10.64 116-15.28 WM 856 0.0 2.00 1 96.8 80.6 161 6 CENOIOIC IN/ 26 SH 43-25.07 116-11.98 WK 305 10.0 1.42 56.1 56.1 noc CENOIOIC
19RAA 8/16/18 169.0 1.1 SAND/CLAY 150CA 1/25/16 115.0 1.0 BASALT
W/ M SN A3-10.25 116-44.23 RNS-40 ne 0.0 <146 <15.8 15.8 m ¢ CENOZOIC 1N/ 28 SW 43-23.26 116-14.08 80 3 888 12.5 1.42 1 3.2 3.2 i ¢ cenozolc |
13ACD 660.0 CLAY/SAND 2900 8/23/15 0.0 14 SAND/GRAVEL
AN/ 3R SH 43-40.25  116-44.15 SINP-WR m 0.0 .11 5.0 §5.0 . 16 C CENOIOIC - 15/ 4E SN 43-20.82 115-57.30 WM 1006 10.0 1.46 . s 0 ¢ CENOZOIC
19A0C 12/18/18 158.0 CLAY 10DAD | e 130.0 1.4 SEDIMENTS

~J
0



§G TECT N LAT W LOXG HOLE COLLAR  OEPTH  AVG 10U NO UN GRAD

9N PROV OEG MIN  DEG MIN (DATE) ELEV RANGE B T <SP

3 SH 43-20.25 116- 3.40 W 962 20.0 1.42 1 .6

8/ /14 110.0 2.

WS 43-19.27 116-30.56 LL] 168 10.0 1.42 9.6

L s/ 25.0 2.0
SE SH 43-18.47 115-44. 44 W 1100 20.0 1.26 1 65.8

o yam 90.0 3.0
SE SH 43-17.78 115-49.80 USGS 1024 10.0 1.09 1 8T

281 12N 55.0 5.1
C4E SH 43-16.20 115-57.18 L] 961 5.0 [ D) (V]
180 8/26/15 5.0 1.4
JUE SH 43-15.51 115-58.59 W4 NYBOR 951 10.90 1.3 1 s
bl 8/21/15 160.0 0.7
/€ SH 43-15.45 115-42.15 US6S CC Hos 20.0 1.3 8.9
0ACH 1/23/16 480.0 2.4
JW SN 3-T 116-34.53 W 853 5.0 1.2 1 56.0
0 1/16/18 125.0 0.1
3/AE SN 43-18.67 116-17.63 B0 4 983 .00 1 60
100 8/23/1 1.3
s/ 16 SH 4307 116-17.63 WM LNORF 962 160.0 1.41 83
3400 70/ 230.9 6.3
30.0 1.38 1 0.0

235.0 .1

s/ MW SH 43-13.88 116-40.61 W 1292 1.08 1.8
1208C &/2/M 1.1
15/ SE SH 43-13.14 115-54.37 948 35.0 1.3 {628
300CC 8/24/15 90.0 3.0
25/ M S 43111 116-31.92 W 815 20.90 1.1 19S5
I5AAA 6/20/11 135.0 5.4
28/ 4E SW 43-12.07 115-55.57 W 938 5.0 1.46 1.8
360CC 8/23/18 80.0 I8!
35/ 14 S 431047 116-29.52 USGS 969 30.0 1.38 91.6
8CBC 6/19/11 125.0 0.6
35/ 1 SH 13- 9.88 $16-23.50 WH 15 15.0 1.1 91.0
188C8 174N 30.0 5.0
35/ 6 SW 43- 1.27 115-42.85 USGS 959 10.0 1.1 18
358CCH 124 190.9 2.8
15/ S 8- 578 116-32.21 W 993 5.0 1.46 5.9
11A8A 6121 $5.0 0.8

0 GRAD  COH.F.

<SE> <SE>
T e
9.6 135
65.8 82
82.1 90
(L} 59
(1) 60
B4.9 i
56.0 1]
62.0 1
8.3 9
60.0 83
1.8 85
52.8 (1}
93.5 106
1.6 [}]
97.8 138
80.4 95
8.4 98
5.9 L]

TABLE 2

Q LETHOLOGY

HF SUMMARY

[ CENOZOLC
BASALT

c CENOZOIC
SED. /BASALY

¢ CENOIOIC
SED./BASALT

¢ CENOZOIC
SEDIMENTS

¢ CENOIOIC
BASALT

8 CENOZOIC |
SED/BASALT

[} CENOIOIC
BASALY

¢ CENOIOIC
SED./BASALT

c CENOIOIC
SANO/CLAY

¢ CENOIOIC
BASALT/CLAY

D

[ CENOZOIC
SED. /BASALT?

¢ CENOIOIC
BASALT

c CENOIOIC
SED. /BASALT

c CENOZOIC
BASALT

¢ CENOTOIC
SILICIC VOL.

c CENOIOIC
CLAY

c CENOIOIC
CLAY

¢ CENOZOIC

SED./SIL.VOL

THH/RNG  TECT N LAY
SECTION PROV DEG MIN

s/ SE
2CA

5/ 3
23C00

48/10€
3088A1

s/ W
2980C

5/ 9E
25C88

15/ 1€
368A

55/ 3E
1280A

55/ €
2000

55/12E
26¢C8

55/ 3E
DA

SH

S

SH

SN

SH

SH

SH

SH

SW

SH

13- 4.9

13- 456

$3-3.1

43- 3.81

3-3.3

13- 3.1

43- 2.80

13- 2.48

n-2.1

43- 0.45

42-58.11

42-51.35

42-56.16

e

GEOTHERMAL DATA PRINTOUT

¥ LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD €O GRAD  CO HF 0 LITHOLOGY
DEG MIN  (DATE) ELEY RANGE B U <SP «SE e HF SUNMARY
115-42.55 W 4 942 1S. 2 W kN 6¢ ¢ CENOIOIC
8/22/15 30. 1.5 BASALT
115-39.63 W 942 5.0 1.1 1 8. 88.7 101 [ BASALT (V8)
1/30/15 119.0 CLAY
116-14.74 WH 162 5.0 1.55 [ T B 63.1 98 ¢ CcENOIOIC
6/28/11 6.0 2.0 CLAY/GRAVEL
§3.1 n c
115-52.02 WH USAF s 10.0 1.13 53.3 5.3 60 ¢ CENOIO!C
8/ Y 116.0 0 H BASALT/SED.
116- 411 W 828 0.0 1.09 1 639 63.9 11} c CENOIOIC
1/21/16 105.0 (R CLAY/GRAVEL
115-19.14 USGS 1051 100.0 88.1 (L] D CENOIOIC
1/25/14 170.0 1.3 BASALT
100.0 1.38 1 988 8.8 137 ¢
1.0 1.9
116-28.64 W 980 15.0 1.46 0.1 0.7 i ¢ CENOIOIC
7ym 85.0 0.} SED/SIL YOL
115-21.55 BOSTICK g m 500.0 1.46 0.0 10.0 103 [} €1 SEDS BSLT
\ﬁ\/;ﬁ/'ll ’ 2100.0 SILIC VoL
116-11.10 80 § 169 1.5 1.81 1453 5. n ¢ CENOI0IC
8/23/18 3.0 0.4 CLAY
116- 2. 24 W 192 30.0 1.38, 11300 108.0 149 ] CENOLOIC
17 yn 105.0 31 SEDINENTS
116-12.06 W 456 10.0 1.2 1 93.4 m ¢ CENOZOIC
17y 0.0 39 SEDTMENTS
115- 0.33 8L 1 1019 15.0 1.8 1 500 50.9 n c BASALT
8/26/18 6.0 . 1.2
116- 5.20 W¥ %2 5.0 1.8 [} CENOZOIC
6/24/11 0.0 11 CLAY/SHALE
i
0.0 1.38 61.3 61.3 93 ¢
120.0 [R)

08




TABLE 2

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE S
1DAHO WSRP 5/26/87
NG TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG JCU  NO UN GRAD €O GRAD COH.F. Q LITHOLOGY
ON PROV DEG MIN  DEG MIN (DATE) ELEV RANGE GE Ty <SE «SE» SE>  HF SUMMARY
£ SH 42-56.41 118-17.90 WW 929 1.30 1088 88.9 1§ 8 CENOIOIC
< 6/ 8/1 1.1 L5/SAND
5.0 2.26 [ B §1.1 16 [}
0.0 1.9
0.0 1.99 1 %0 7.0 119 [}
0.0 0.3
10.9 1.0 16 8
90.0
JE SW 42-55.53 116-10.02 WM 838 5.0 1.51 8.9 8.0 " ¢ CENOIOIC
] 6/26/11 85.0 1.1 CLAY/SAND
136 SH 42-55.37 116- 5.42 W 183 50.0 1.38 .5 1.5 113 ¢ CENOZOIC
3AB waan ' 160.0 0.4 CLAY/SAND
/9E W 42-54.56 116- 4.5k WM 195 10.0 111 i 3.4 168 ] CENOZOIC
c8 8/20/1 30.0 5.1 SAND/CLAY
30.0 1.51 50.4 59.4 88 [
60.0 1.1
J GE S 42-54.52 1N5-47.21 M S 888 15.0 1.3 1§16 51.6 ] ¢ CENOZOIC SKD
BA 8/24/1% 3.0 S JGRVL & CLAY
i/ 8 M 42-53.83 116-14.50 ROH-104 3} 0.0 (81.0) (81.0) 92 ] CENOIOIC -
148 8/ 5/18 455.0 VOL/SED
40.0 1.05 185.4 155.4 1683 6
180.0 1
5/ 3E SH 42-52.84 116 ERYR L 844 0.0 1.08 125.9 125.9 136 6 CENOZOIC
3000 6/19/17 105.0 5.3 CLAY/SAND
/126 SN 42-52.84 115- 4.63 8L2 983 15.0 2 1 130 113.0 1= 8 SEDIMENTS
19C00 8/26/1% 30.0 0
i/ 2 SH 42-52.20 116-16.42 80 6 1031 1.5 .96 1 1 1748 167 6 CENOIOIC SND
10C8 8/23/15 15.0 3.2 CLAY & GRVL
' 15.0 1.38 1 1250 125.0 1M 6
2.5 1.1
§5/ 26 SH 42-51.64 116-12.45 ROH-9 1044 s0.0 (1.88) (102.0)  (102.0) 192 8 CENOZOIC
3480 iy 45490 VOL/SED
50.0 1.08 25.4 225.4 236 G
160.0 31
150.0 1.88 18.1 18.1 2 6
20.0 1.1
15/ A€ SH 42-50.38 116- 1.38 WW 891 5.0 1.26 1213 121.3 159 c CENOZOIC
6COA 17yn 83.0 2.6 SEDINENTS

’

GEOTHERMAL DATA PRINTOUT §.1. UNITS PAGE 6
10AHO WSRP §/26/81

/NG TECT KUAT  WLOWS  HOLE  COLUR  OEPTH VG TCU NO UNGRAD COGRAD COHWF. Q  LITHOLOGY
SECTION ROV DEG KIK DEG NIN (OATE)  ELEV  RMGE b T B> B (SB  HF SUMMARY
15/ AE SK A2-49.43 115-59.45 W § 8t 75 16 2 ME3 MEA we C o CRCION
geee /24715 2.0 2.2 GRAVEL /SAMD
15/ 4E SW 42-49.25 16 1.75 RoH-128  8U 0.0 (1.89) (58.0) (%9.0) 116 CENOIOIC
1888 8/ 4m 205.0 VOL/SED

0.0 .05 we§ 1986 08 6

8.0 4.1
. 0o L8 ws wiE 03 6

130.0 9.0
18/ SE SH 42-49.13 115-53.84 W 807 0.0 (130 1 (HE.0) (ue0) 22§ CENOIOIC
18ACC §/26/17 150 SAND/CLAY
15/ 26 SH A2-49.07 116- 9.93 WH BLACK 995 AL pe.§ 1.8 16 D CENorolC
138CA 6/24/18 §0.0 1.9 SILICIC VoL

0.0 1.80 5.5 655 1w 0

0.0 14

0.0 1.98 o o W ¢

30,0 0.5
1S/10E SH 42-47.85 115-15.53 ROK %2 wo 10 W4 et 12 ¢ CENOIOKC
22000 8 5/ 100.0 1 CLAY/SAND

000 . 1.88 5.9 553 €

150.0 .4

100.0 1.1 nes  nes s C

220.0 2.6
§5/1E SH A2-43.40 115- 1,28 WR BLGUL 1064 .0 205 8 S50 50 2 8 BASAE
13MC §/25/14 165.0 R RHYOLITE
g5/ 16 SN 42-43.14 115-34.95 W " 5.0 1.0 %4 T4 102 ¢ SEDIMENTS &
28D m 280.0 0.8 SILICIC VOL.
95/ SE SN 42-40.26 115-51.95 Wi 13 1Ms.0 LS W10 1019 152 6 BASALT mD
0 §/29/M 255.0 0 SILICIC voL.

»
9§/13E SH 42-38.52 104-59.02 W BLOOL 115 wo 203 8 S8 S8 1S A RV BSAT
188 8 /18 0.0 0.10 1.2 RAYOLITE
1

§5/126 SW A2-DT.04 114-59.16 W BLGUL 1159 w0 203 0 su6 6.6 19 ¢ CENOIOIC
A0 7 Un 5.0 0.1 2.4 BASALT/RRY.
95/ 6E SN 42-31.53 NS-46.47 W 1146 o 1Al 1 nes nee 13 C o SEDIMENTS
2008C 6/28/11 & 5.3 § BASALT
as/l3E 9 42-37.40 114-57.91 USES 160 wo 205 4 89 8L 10 @GR BSA
200c01 7N 220.0 1.1 RHYOLITE
gS/V3E SN 42-36.19 114-58.57 WH BLEUL 1158 0.0 s 95 896 W € CRWEL
3180 8 415 115.0 1.9 BASALT/RHY.

2]
[N




TABLE 2

GEOTHERMAL DATA PRINTOUT S.1. UKITS PAGE
IDAHO WSRP 5/26/81

THN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COR.F. Q LITHOLOGY
SECTION PROY DEG MIN  DEG MIN  (DATE) ELEY RANGE <SE>  TEU  <SE> <SE> SE>  HF SUMMARY
1IS/1IE SH 42-28.83 115-13.29 WH BLM 1387 0.0 1.38 t 7.6 1.4 101 [ CENOIOIC

1CCA ms/m 80.0 3.2 SEDIMENTS
11S/19E S 42-28.21 115-10.89 WW RR 1312 10.0 1.38 1.7 na 102 [ CENOZOIC

1§CCC 171/n 65.0 1.5 SEDIMENTS
12/ 8E W 42-20.86 115-33.12 AEC 1387 15.0 1.38 121.3 1213 176 6 CENoIOIC

6ADA 7m 220.0 2.1 BASALT
125/20E  SH 42-24.61 114~ 343 WW 1309 20.0 .03 8§ aud .4 56 ¢ SEDINENTS .

1ACC /1118 190.0 10 [R3
125/21€  SH 42-24.57 113-57.03 USBR 1329 60.0 8 654 65.4 133 8 TDAVADA VOLC

20AA 1718/11 200.0 1.3 ANICS
125/206  SH 42-24.40 114- 6.21 W 1320 40.0 1.26 t 1.8 1.6 98 8 1DAVADA YOL

3C80 8/ 1/16 100.0 4.6
135/15€ S 42-18.82 114-39.35 W 1395 0.0 1.4 T 68.2 66.2 90 [ BASALT

11AAD 9/12/15 0 kN
135/16€ SN 42-18.64 114-33.34 WN "o 5.0 1.4 9%.9 S 128 8 BASALT, SEDS
100081 9/ /18 0.0 §.3 RHYOLITE ~
135/11€  SW 42-16.20 115- 8.77 Ww 1508 10.0 1.5§ LI Y I w3 68 c CENOZOIC

268AA 170/11 170.0 1.4 BASALY

R i
'

<8



GEQOTHERMAL DATA PRINTOUT

S.1. UNITS

TABLE 2

1DAHO ONYHEE PLAT §/26/81

RNG TECT N UAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU KO UN GRAD  CO GRAD COKRF. 0 LITHOLOGY
“TIoN PROV DEG MIN OFG MIN  (DATE)  ELEV  RANGE B TCU <SP <SE> B> HF SUNMARY
S/ M U 43-11.30 16-41.10 USGSNURY 1282 0.0 M 18.0 A GRANITE
3CCA 253.0
s/ 00 43- 1.60 116-47.08 DOH-12 596 woo 262 1 32 3.5 w8 CENOTOIC
- 5Ce8 §/23/10 195.0 0.2 0.4 VOLCANICS
\ e
5/ an 00 43- 1.08 116-47.78 ODH-14 1908 00 208 13 48 5.6 $5 A CENOIOIC
e 8/28/18 298.0 06 0.4 VOLCANICS
|
S/ WU 42-48.27 116-24.28 USGS-MAY 1625 0.0 2.9 .0 2 B GRANITE
4804 0/ /1t HIRY
$/ 1E OU 42-44.40 116-16.82 80 7 u1 125 0.9 1 1704 100 15 ¢ RHYOLITE
1004 8/2/15 20.0 8.1
200 180 1 98 18.6 o
1.3 11
1§/ SE QU 42-35.84 15-51.37 SMUGMI 13N 5.0 6.0 106.0 A CENOZOIC
1108 1/ 5/19 1.5 1.0 SILIC YOLC
9.5 "ol .1 1 A
150.0 0.4
S/ 260U 423462 116-14.13 W BLN 1710 1.90 25.0 25.0 65 CENOZOIC
- sBe8? 1/ 611 0.3 SILIC VOLC
‘ 8/ 4E O 42-25.19 115-57.85 SWU K2 1641 205 9 158 15.8 n e CENOZOIC
o use 8/22/18 0.1 0.4 SIL VoL
B/19E U 42-20.62 V11164 W 1304 0.0 205 8 664 6.4 15 8 SILICIC YOL
240¢ 1731/18 100.0 2.3
25/ 4E U 42-22.91 115-59.45 SKU GML 1786 10.0 n o M 3.3 § A CENOIOIC
i 168 1 5/19 138.0 0.5 SIL VoL
|
S/ SE U 422251 115-52.97 W 1545 g5.0 1.3 51.0 51.6 68 ¢ CENOIOIC
- 1sccc TETLL 250.0 0.8 SEDIMENTS
25/20 06 42-21.08 14- £.00 W w1 5.0 205 8 0.8 0.8 83 8 1DAVADA VOL
25068 8/14/75 120.0 2.1
»
9S/71E U 42-20.45 114 2.63 W 1396 0.0 0 8 88.6 6.6 8 IDAVADA VOL
31808 81118 95.0 .10 2.9
)
125/20E OV 42-20.29 114~ 2.98 WH uir 0.0 203 & 601 60.4 12 8 TDAVADA YOL
318e¢ 91715 190.0  0.10 2.5
1357216 OU 42-19.00 114- 1,45 WN 1426 0.0 205 8 607 §0.7 8 1DAYADA VOL
5CeD $/11/15 10.0 2.2
1 BS/E 0 42-16.92 10d- 0.61 1695 0.0 205 8 596 §6.2 16 8 10AVADA VOL
2080 1/31/16 115.0 i
|
MS/ISE QU 42-11.35 1I-39.89 WH 1522 1. 105 1 192.8 1928 200 §  SEDINENTS
‘ 2300 112/ 2 We
|

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 2
[DAHO ONYHEE PLAT §/26/81
CTWM/RGG TECT NLAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU N0 UN GRAD CO GRAD COH.F. Q LITHOLOGY
GECTION PROV DEG MIN DEG MIN  (DATE)  ELEV  RANGE (ST 2 (o RS 32 b SEHF SUMMARY
1S/1SE OU 42-11.08 114-40.34 WK 1522 100 1.0 v 1780 1780 96 SECTMENTS
2688 1/12/14 3.4 N
WS/15E OU 42-10.35 1)4-42.18 USGS 1516 - 0.0 .09 236 2236 FTU I BASALT, SEOS
288A02 121 - 52.0 3.1 1.1 RHYOLITE
156/ 6E O 42- 8.89 115-45.00 WA 1554 e 18 50.2 50.2 % C CENOZOIC
1081 §/19/1 8.4 X SILICIC VoL
155/16E QU 42- 6.71 114-36.74 W 1101 25.0 0 1.80 1 531 53.1 3% 8 SILICIC VoL
8¢ muyn 330.0 1.8 1.9
155/ 1 OU 42~ 4.73 116-28.20 WK 1543 10.0 51.4 1 ¢ CENOZOIC
32A0A 1/20/11 15.0 SILICIC VoL

£8



TABLE 3

GEOTHERMAL DATA PRINTOUT  S.I. UNITS PAGE 1
1AHO ESRP 5/28/81

IN/RNG  TECT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD  CO GRAD CO H.F. @ LITHOLOGY
ICTION PROV DEG MIN  DEG MIN (0ATE) ELEV RANGE <SE>  TCU <SE> <SE> <SE> KF SUMMARY
IN/39E EW 44-28.38 111-51.85 OXY-58 2009 30.0 1.88 32.8 32.8 8 ¢ RHYOLITE
9ACC 8/ 0/11 0.0 3.6

60.0 1.88 §.1 9.1 1 C

82.0 5.6
INJROE EW 44-27.82 111-43.83 SMU KG2 1987 1.5 1.88 2 8.4 1.§ {1 8 CLAY, GRAVEL
ocAC §/29/19 5.0 0.0 3.2 RHYOLITE
W/ADE  EW 44-21.80 111-43.90 OXV-68 1981 1.8 5.5 655 121 ¢ RaY 182
10C08 0/ 0/11 5.5 SED 82-13§

5.0 138 w2 M2 ¢

135.0
INJIZE EW  44-26.10 111-29.35 OXY-20 1851 10.0 1.63 14.6 1.6 25 0 BASALT 0-140
22CAD 8/ o/ 100.0 RHY 140-152

00,0 1.63 %5 155 & ¢

150.0
IN/A2E YD 44-26.09 111-26.25 WW-1PB2 1923 1.88 189.3 189.3 310 [} BASALT
24DAD s/u/m 3.4
WAE YD U-25.60 111-26.95 W-1PB1 1926 15 1.8 1.8 e w6 SILICIC VoL
25A8C §/t/M 9.1 .
INJIBE  EW 44-24.18 111-56.44 SMU XGi 194§ 25.0 . 1 10.2 1.2 3 ¢ CLAY, GRAVEL
2488 9/23/19 $0.0 0.1 'R X AND SAND
ZNIUE - EW 44-23.00 111-15.00 OXY-18 1939 10.0 1.88 X RHYOLITE
1088 o om 175.0

5.0 1.9 1o 5 ¢

280.0
M/IE B M-22.01 112- B.50 SHU SP2 1958 %00 LB 5 450 1.8 5 B CLAY
18CAA2 8/15/78 0.2 0.08 1.5 'RHYOLITE
N/38E EW 44-21.03 112~ 0.92 OXY-4 1882 10.0 1.88 .8 .8 2 ] RHYOLITF
190AC o/ /1 125.0 .

1250 1.98 10 613 126 D

143.0

[}

IN/ISE EW §4-20.95 112- 9.20 OXY-2 1820 60.0 1.88 .9 0. i [ RHY 2-90
BAD 0/ 0/11 150.0 36 BASALT TO TO
INJIGE  EW A4-19.75 112-12.13 OXY-! 1168 4.0 1.88 9.1 9.1 - [ RHYOLITE
3448C 0/ o/m 89.0
M/IE ER U-19.61 1121277 SKUSP3 1188 206 5 S5 SLA 06 B cunr, oy,
14808 §/29/19 0.23 11 GRAVEL

GEOTHERMAL DATA PRINTOUT S.I. UNITS PAGE 2
IDAKO ESRP §/28/81
THN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. Q LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  {DATE) ELEV RANGE SEr T <SP <SE> <SE>  HF SUMMARY
12N/426 EW 44-19.20 111-27.25 OXY-19 1857 100.¢ 1.63 §2.9 §2.8 88 [} BASALT §-27¢
36CC8 0/ 0/1 180.0 CLAY 274-302
180.0 1.88 65.5 65.5 109 8
350.0 1.9
VINJLIE B 44-17.30 131-35.35 OXY-1§ 2070 40.0 .63 9.1 9.1 1" X NG RETURNS
14BA8 0/ om 96.0
VINJAE BN 44-17.10 111-36.53 OXY-1§ 2060 20.0 1.98 5.6 -5.8 X BASALT 5-13
15080 0/ o/N 205.0 RHY 73-303
205.0 1.98 1.3 1.3 13 X
305.0 1.8
YINZEIE  EW 44-16.95  111-35.48 OXY-14 2062 0.0 1.98 16.6 146 29 X BASALY 8-61
15808 0/ /1 200.0 1.3 RHY §1-280
200.0 1.88 -5.§ -5.§ X
290.0
10N/34E  EW 44-11.09 112-26.94 WW 154 0.0 1.54 6.2 6.2 69 8 SANDSTONE
228 8/19/M 105.0 2.2 2.2 LIMESTONE
105.0 .43 8.5 29.9 n c
138.0 1. 1.3
108/336 PH 44-10.85 112-31.28 SWU LKS1 1672 102.5 2.4 [ IR 59.2 1 [} LAYERED CLAY
24AC0 6/29/19 151.8 0.06 1.2 RHYOLITE
ON/M2E YD 44- 938 119-32.80 W NEVIL 1724 0.0 1.91 2.1 2.1 k) c SILICIC VoL
§80A1 vam . 150.0 0.6 0.6
IN/A3E EN 4d- 745 111-20.78 OXY-17 1695 0.0 1.88 1.1 1.1 1 X RHYOLITE
118DA o/ /M 0.0 1.8
50.0  ( 1.49) (155.0)  (155.0) 356 6
135.0 6.0 6.0 s
ON/43E EW 4d- 6.10 111-36.53 OXY-8 1515 30.0 1.88 10.9 10.9 ] X BASALT 0-50
11804 0 o/n 133.0 1.8 NO RET T0 T
9N/A3E Y1 M4~ 5.55 111-25.73 STRUM-1 1602 0.0 1.88 0.0 40.0 15 c SILICIC
. 1980C 8/29/19 1200.0 YOLCANICS
ON/A2E  EW 44- 5.21 111-37.94 USGS 1582 0.0 1.88 0.0 0.0 i ¢ YOLCANICS
200C1 8/ /15 53.5 2.6 2.6
9N/32E EW 44- 4.82 112- 7.62 RDH-U-RG 1926 15.0 .38 V0.3 16.7 40 ¢ LIMESTONE
308CA 1731/18 65.0 1.1
ON/42E  ER 44~ 4.T1 119-26.79 WW CITY2 1602 15.0 1.92 1 621 62.1 120 [} SILICIC VoL
25CDA §/13/18 105.0 1.5 1.5
ON/E YT M- bdS 1]1-2'1.11 W CITY 1599 5.0 1.92 1183 18.3 1$1 [} SILICIC VoL
250C8 10/16/11 175.0 2.6 2.6

18



TABLE 3

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 3
T0AHO ESRP 5/28/81

N/RNG TECT N LAT W LONG HOLE COLLAR  OEPTH  AVG TCU NO UN GRAD CO GRAD COH.F. @ LITHOLOGY
CTION PROV DEG MIN  OEG MIN  (DATE) ELEV RANGE <SE>  TCU <SPy «SE> SE>  HF SUMMARY
§/39E EW dd- 135 111-49.76 SMU STA? 1602 1.5 1.8¢ 18 58.8 61.6 "3 8 RHYQ, CLAY,
180C 8/16/78 123.5 0.07 0.9 BASALT, SEDS
N/39E EW 4d- 108 111-52.94 SMU STAY 1684 12.§ 1.80 6 467 2.3 16 ] CLAY, GRAVEL
1080 8/16/78 5§.0 0.09 0.9
i/ME BN 44 0,97 112-29.61 USBR Hes 20.0 1.46 o 310 6 [ BASALT AND
1CCCe 7u/m 18.0 0.8 0.8 SEDIMENTS
A/40E EW 44- 0.93 111-15.01 WH KANDL 1768 120.0 2,08 3.1 6.7 5 ] BASALT
5C08 6/ 41 230.0 0.4 0.4 RHYOLITE
4/35E  EW 44- 0.68 112-13.00 OXY-9 et 30.0 1.63 3.6 3.6 ¢ X BASALT 0-60
2A0A 0/ o/1 157.0 1.2 NO RET T0 TD
VA0 EW 43-52.20 111-45.34 USGS G3 1489 425.0 1.18 6 W3 (18] 1 ¢
tcce 1 9/19 §81.5 0.25 1.0 1.0
NJAE W 43-49.85  111-21.88 OXY-10 192§ 16.0 1.88 3.6 3.0 8 X RHYOLITE
9CAC 0/ 0/71 1.0 TUFF
N/40E EW 43-48.65 111-47.15 GT-MCGH LER 9.0 1.88 (& 8.1 11 X BASALT 0-29§
18842 §/ I 1495.0 RHY TO 987
N/40E B 43-48.51 111-47.10 R8TW -1 12n 100.0 6 SILICIC VoL
18AC 1/ §/80 250.0
N/2E BN 43-17.85  111-28.40 0XY-11 1780 50.0 1.9 9.1 8.1 1 X GASALT 0-79
5CC0 0/ 6/ 153.0 RHY 79-152
N/U0E BN A3-47.18 111-46.63 ROTW-2 1566 1.88 99.0 99.0 188 ] SILICIC voL
50 6/11/80

95.0 6

393.0
N/32E EW 43-45.95 112-41.34 USGS 624 1459 1 1.4 1 5.4 110 X
58AD 1741

95.0 1.3 § 161 16.1 1 X

401.§ 0.13 04

.
401.5 1.3 59.8 §9.8 10 A
188.5 0.06 1.0
)

N/UE BN 43-45.38  111-39.85 OXY-12 1658 10.0 1.8¢ .6 3.6 67 ¢ SEDIMENTS
1cee 0/ o/n 153.0 VOLCANICS
N/HE EW 43-44.05 111-34.45 OXY-13 191 10.0 1.88 -1.3 -1.3 X RHYOLITE
SACD o/ /11 100.0
N/LOE  EW 43-43.39 111-44.20 WH 1554 10.0 1.‘0 9. m 8 BASALT RHY
0CAD 814/ 80.0 10. SEDIMENTS

-

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 4
IDAHO ESRP 5/28/87
THN/RNG TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COHF. @ LITHOLCGY
SECTION PROV OEG MIN  DEG MIN  (DATE) ELEY RANGE SE T <SP SE> <SP HF SUMMARY
IN/28E  EW 43-37.41 113- 3.95 INEL-GT) 1561 81.5 2 15.5 15.5 1 X BASAL
1BAA 8/10/18 230.¢ ‘4 SIL VOLCANIC
230.0 5.1 5.1 X
550.0 0.3
550.0 i i X
150.0 0.3
N 150.0 9.9 (18] X
1000.0 1.6
.
1000.9 .16 10 3.5 8.5 108 8
3100.0
IN/IE ER 43-29.44 112-41.05 USGS 61 1637 20.0 .3 1 na " n" X
228D LRI 300.0 0.12 0.3
300.0 10 5.3 53 10 X
455.0
455.0 1 0 0 6 8
531.§ 1.0
1S/13E PH 43-20.72 114-57.28 W 1551 1.38 1.9 7.3 101 8 SEDINENTS
10CA 174/ 40 "0
15/126 PR 43-20.33 114-58.78 USGS 1851 1.3 1 89.1 122 8 SEDIMENTS
138AM1 1719/ .05 2.3 2.3
1S/18E  EW 43-18.93 114-193.49 SMU FF1 1524 20.0 24 § 30 . 1] [} GRANTTE
160CC 8/23/18 78.0 0.0 0.6
15/15€  PH 43-19.50 114-41.48 MW FRSTS 1526 2.51 9.8 89.0 201 c
21A8C 8/ 6/18 3.6
1S/HE  PH 43-18.83 114-49.37 W T/S 1838 i .51 118 1814 418 c
20000 8/ 6/18 (N
1S/19  EW 43-11.70 114-20.53 SMU FF2 1579 10.0 11 6.7 64.0 156 8 GRANITE
J2cC 6/30/19 110.0 1 0.5
2S/11E  ER 43-16.77 104-20.11 WW CROFT 14 5.0 1.28 136.2 136.2 1m c RHYOLITE
2ACC 8/ 3/18 100.0 13.6 13.6
2S/4E  PH 43-11.96 114-44.35 SWU MBH1 1609 0.0 1.0 10 St 514 b [} SED 0-43
36DCC 17118 0.2 2.0 RRY 43-81
IS/15E  EX 43- 1.90 114-33.35 PALACIOI 1015 0.0 (1.46) (1) (n2) 101 < BASALT AND
3304 6/ 9/80 610.0 RHY TUFF
SS/1SE EW 43- 1.39 114-43.85 WW BSSM1 1109 45.0 2.08 1 61 61.9 126 8 BASALT AND S
688C 8/31/10 104.0 0.5 EDIMENTS
I 105.0 1.55 1 % 9.9 "1 8
220.0 2.8

e]




-

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE  § GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE  §
[DAHC ESRP 5/28/81 IDAHO ESRP 5/28/87
TiN/RNG TECT N LAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU MO UN GRAD CO GRAD COH.F. ¢ LITHOLOGY THN/RNG TECT N LAT  WLONG  HOLE  COLLAR  DEPTH  AVG TCU NO UN GRAD COGRAD COH.F. @ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE)  ELEV  RANGE SE TCU <SE> <SE> SE>  HF SUMMARY SECTION PROV DEG MIN  DEG MIN  (DATE)  ELEV  RANGE SEBOT SD 13} B> HF SUMMARY
SS/UE  EW 43~ 0.70 114-44.00 RWINK! 1098 0.0 (1.46) (68.4) (68.4) g ¢ BASALY 12S/15E  EW 42-21.58 114-40.98 W 13711 %.0 2.0 1 s TN 80 ¢ BASALT
12404 5/15/80 §10.0 278AA 8/13/15 155.0 0.4 0.4
~1S/15E BN 42-49.95 114-39.03 USGS-WTH 1097 X BASALT 125/15E  EW 42-21.25 114-39.19 WH 1380 0.0 148 3.2 9.2 51 8 BASALT
1268A1 0/ 0/84 26A00 3/13/15 230.0 0.§
~95/18E  EW 42-38.90 114-17.30 ANOCNPWK - 1194 §5.0 1.6 62.5 §2.5 92 ¢ BASALT 0-237 14S/I4E BN 42-12.73 1U4-47.31 WN 1585 5.0 1.38 0.e 0.8 56 8 BASALT
100 3/21/86 650.0 RHYSCLAY TD 14888 1/15/11 140.0 0.9 0.9
9S/26E  EW 42-33.72 113-27.33 USBR 1280 0.0 142 1 931 LER 133 8 BASALT AND §
TAA8 112/ 236.0 W EDINENTS : *
95/20E  EW 42-38.58 113-13.75 BLM 1282 1.0 151t s8.2 58.2 81 8
188AD 6/16/18 110.0 0.5
IS/HE BN 42-38.20 114-47.98 WW 1012 0.0 159 1 451 5.1 17 8 .
23ABA 8/ /18 §1.5 2.1 '
$S/176 EW 42-37.99 114-27.68 WW LCKLY 1112 2.5 163 1 sa §3.1 7 8
2288 8/ 3/18 119.0 0
IS/1T€  EW 42-37.85 114-30.00 WN AMBRS 1100 3. 163 1 394 39.4 51 ¢
208CC 8/ 3/18 95. 3.0 .
IS/25E  EW 42-31.34 113-30.02 W 1304 138 1 498 TR 1 BASALT AND
23CDA 8 yn 5.3 SEDINENTS
IS/13E W 42-35.98 114-56.74 WK BLGUL 1169 50.6 205 8 M. 1.4 us 8 GRAVEL
1368 §/2/1 146.0 . ; RHYOLITE
IS/13E EW 42-35.98 114-56.47 WW BLGUL 1170 5.0 205 8 §0.1 §0.7 122 8 GRAVEL
13CA §/21/1 175.0 1.6 RHYOLITE
IS/1IE EW 42-35.76 114-57.56 W BLGUL 1158 50.0 8 624 §2.4 |11 B CENOZOIC
12000 8/31/15 210.0 1.0 GRAVEL/RHY
S/UIE EW 42-35.70 114-57.53 WW BLGUL 1170 9.0 205 8 7125 1.5 w18 GRAV, BASALT |
2000 8/31/75 2100 0.10 2.6 RHYOLITE ]
|
S/26E  EW 42-31.07 113-20.77 WW 1346 200 L1 198 19.8 M8 SILICIC VoL I
500C 8/ 4Mn 290.0 9 l
S/21E  EW 42-28.67 113-59.40 W 1318 15.0 205 8 487 3.1 9% 8 BASALT |
900A 9/18/15 145.0 3.3
S/19E  ER 42-26.17 §14-13.36 W 1216 0.0 153 1 48 X} 8 BASALT
1CAD1 1731/16 18,0 1.9
S/TTE EH 42-25.98 114-24.00 WN GLM 1261 0.0 146 1 Se 5.1 18 BASALT AND
50001 §/13/19 105.0 SEDIMENTS
S/20E EW 42-25.30 144~ 6.45 W 1293 0.0 1.83 88.0 88.0 10 ¢ BASALT
0401 8/ 2/16 120.0
S/2E EW 42-25.05 113-54.51 WH 1313 1.0 1.88 1 431 (kR 82 8 BASALT AND §
20cC 123/n 140.0 13 EOIMENTS /

98



TABLE 3

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 1
SOUTHEAST 10AHO B&R 5/26/87

THN/RNG TECT N LAT X LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD €O GRAD CO K.F. Q LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE S T4 <SP (13 B HF SUMMARY
SN/A3E BR 43-59.18 111-20.49 WW 1740 20.0 13 5.7 85.1 1§ 8 BASALT
260DA §/22/n 80.0 .5 2.5 RHYOLITE

90.0 2.05 53.6 53.8 11 )

190.0 1.2 1.2
SN/43E BR 43-51.56 111-20.49 WW HRSGB 1740 10.0 1.51 6.2 16.2 s 8 BASALT
35AAA §/ /1 10.0 2.3 2.3 RRYOLITE

80.0 2.05 58.2 §8.2 19 8

180.0 0.8 0.8
IN/A3E BR 43-57.21 111-22.09 WW KERBS 1719 10.0 2.05 18 4§ .S 9 c SIL VOLCAN
10488 6/28/18 5.0 0.08 1.9 1.9 CLAY
IN/A3E  BR 43-57.02 111-20.11 USBR 174 50.0 1.46 w1 4.7 u ¢ BASALT AND
128CA 8/16/15 110.0 0.4 0.4 SEDIMENTS
W/E BR 43-56.35 111-31.54 W 1626 35.0 2.05 18 118.8 118.8 111 A RHYOLITE
17A8 8/11/15 105.0 0.08 2.8 2.8
IN/EE BR 43-56.3¢ 111-29.01 USBR 1646 6.0 1.92 1 a0 32.6 62 8 RHYOLITE
1548 8/14/15 85.0 1.1 1.5
INJE2E  BR 43-56.33 111-31.74 USBR A 1615 20.0 2.0 19 9.4 99.4 204 [} RHYOLITE
1784 8/15/1¢ 100.0 0.08 .5 3.5 .
IN/43E BR 43-55.57 111-22.75 USBR 11 45.0 1.46 19.7 19.1 k) ¢ RHYOLITE
AN 8/12/15 215.0 0.8 0.8
IN/Q2E  BR ¢3-55.53 111-32.67 USBR C 1594 10.9 2.05 18 818 87.8 180 [ RHYOLITE
1948 LTl 150.0 0.08 2.2 2.2
IN/A2E  BR 43-54.84 111-28.06 WW NEDR3 1678 10.0 1.55 1367 32.0 50 8 RHYOLITE AND
230C8 9 yn 253.0 9.0 1.9 SEDIMENT
TN/L2E BR 43-54.81 111-32.68 USBR DHE 1620 95.0 2.05 18§10 57.0 " ] RHYOLITE
14C0 8/ 9/15 130.0 0.08 .5 2.5
TN/42E BR 43-54.80 111-32.88 USBR 1628 15.0 .05 19 920 92.0 189 A RHYOLITE
190C 8/ 9/15 170.0 0.08 0.1 8.1 TUFF CONGL

170.0 0.96 1 ma 3.2 208 8

185.0 9.3 $.3
INA2E BR 43-54.48 111-31.93 USBR 1634 2,05 18 1 1224 251 A SILT, FHY, A
2980 1 8/ 8/18 0.08 3.2 3.2 SH, SEDS

§0.0 1.78 1 1339 133.9 2§ A

100.0 2.2 2.2
NJ2E BR 43-54.42 111-32.24 USBR 1536 20.0 205 18 1313 145 235 A RHYOLITE
304D 1 8/ 9/15 105.0 0.08 A 1.0 TUFF CONGL
INA2E BR 43-53.99 111-23.21 WN SCHHK 173§ 85.0 205 18 W2 .2 152 8 RHYOLITE
210¢8 9/ §5/11 225.0 0.08 1.6 .6

GEQTHERMAL DATA PRINTOUT S.1. UNITS PAGE 2
SOUTHEAST [DAHO B&R 5/26/97

THN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAG CO GRAD COH.F. ¢ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE B T <SE> <SE> [T SUMMARY
TN/43E BR 43-53.87 111-26.27 Wi 1132 10.0 18 107.8 107.5 220 A RHYOLITE
Jocee 8/14/18 258.0 3.6 16

TN/62E BR 43-53.68 111-32.11 USBR D 163 20.0 18 171§ 171.6 364 A RHYOLITE
3288 1731/1 Ho.0 3.5 .5

IN/42E  BR 43-53.49 111-30.98 USBR B 1643 10.0 205 18 w1y 107.9 n A RHYOLITE
3380 § 8/18/15 130.0 0.08 5.1 5.1 VITROPHYRE
TN/A3E BR 43-53.45 111-24.95 WW LINON 1745 50.0 1.51 12.0 12.0 18 8 RHYOLITE
328C 1 8/21/13 0.0 0.5 0.5 SED, QU7
GN/ATE B8R 43-51.47 111-35.57 USGS 1591 3.0 2.05 18 1104 10.4 228 8 BASALT RHY
11C082 8/15/74 100.0 0.08 5.3 §.3 SEDIMERT
BN/43E  BR 43-50.45 111-26.29 wW NEELY 1M1 20.0 1.51 17.4 174 H] 8 LOESS AND
18CCD yam 100.¢ 0.9 0.9 BASALT
6N/41E B8R £3-49.39 111-34.00 W4 NEDR2 1687 0.0 1.51 6.1 §.1 9 c BASALT
25A8C 716/11 180.0 [N [

BH/IE  BR 43-48.15 111-33.72 WM NEDR! 17113 10.0 1.51 8.6 8.6 1 8 BASALT
25A0C wun 215.0 1 [N

GN/44E  8R 43-40.0% 111-13.26 COAL BKR 1812 10.0 1.92 § 13 19. 153 c

350AD 8/11/18 135.0 0.22 5.5 5.5

ANJEOE  BR #3-40.54 111-41.88 WH GROVR 1707 10.0 1.80 96.7 96.7 17 [} RHYOLITE
13CA8 6/21/1 195.0 [R]

INJAOE  BR 43-35.32 111-43.64 WH SIMMN 1609 30.0 1.80 9.1 9.1 88 8 RHYOLITE
150A §/16/11 110.0 2.6 1.6

INJIE - BR 43-35.27 111-48.53 A1 1561 10.0 1.90 1 8 §3.3 1 [ RHYOLITE
13040 75/1 5.0 2.3 2.3

NJOOE  BR 43-35.10 ”HI-U.S! P-41-X 1570 1.80 5.0 5.0 . 81 [] SEDINENTS
15¢ce §/28/11 3 3.4 RHYOLITE
N/10E  BR 43-29.64 111-46.01 WW BROWN 1669 0.0 1.80 1 a0 " 15 c RAYOLITE
20A80 6/14/11 $5.0 . 1.4 14

IN/40E  BR 43-29.16 111-45.56 W CMBLL 1689 20.0 1.00 1.8 12.§ 13 [ RHYOLITE
-21c08 mymn 225.0 ' 2.5 .5

2S/UE  BR 43-16.65 111-37.05 XING-2-1 2012 0.0 §3.0 [ PAL AND MEI

2ACA 0/ 0/18 3810.0 SEDIMENTS
25/38E  BR 43-14.67 112- 0.00 WW COX 1585 1.5 1.88 1 180 8.0 1 8

16DAA 1/ 5/14 280.0 ' 0.2

2S/44E BR 43-13.80 111-15.75 BEMIN 1 w13 0.0 §1.0 c PAL AND MEI
2308 0/ 0/50 1545.0 SEDIMENTS
35/45€  BR 43- 6.30 I1N- f‘OS BMFED-1 2693 6.0 2.0 [ PAL AND MEI
36CC o/ 0/ 4158.9 SEDIMENTS

@
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TABLE 3

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 3
SOUTHEAST TDAHO BER 5/26/81
/RNG TECT N LAT  WLONG  HOLE  COLLAR  OEPTH  AVG TCU HO UN GRAD COGRAD COW.F. Q  LITHOLOGY
STION PROV OEG MIN DEG NN  (DATE)  ELEV  RANGE  <S© 100 B B <D W SUMMARY
S/E BR 43 5.40 111-31.80 GENVAL-1 2080 0.0 50.0 C PAL AND MEZ
HIY 0/ 0/18 3008.0 SEDIMENTS
SAUE BR 43- 0.75 111-15.90 STOOR-AI 2059 0.0 0.1 € PAL AND MEZ
20AC 11/21/80 us3.0 SEDIMENTS
AT BR 42-41.25 111-36.60 HUBBARD 1890 ¢
5 107 4/82
S/ME BR 42-45.20 112-50.87 WH BRCKR 1392 0.0 155 1 M0 106 28 B
) §/18/18 10.0 N
3ME BR 424420 112-52.05 W 1386 0.0 142 1§05 60 86 B BASALY
1A 8/ 9m 230.0 2.2
/30E BR42-42.35 112-54.77 USGS 1375 00 16 1 e AL 69 B BASALT
) 8/ 91 8.0 1.2
VI0E BR42-37.96 112-55.53 WH-NELSH 1371 0.0 150 65.6  85.0 129 ¢
3000 8/ 318 215.0
SASE BR 42-30.20 111- 6.08 FED-1-8 2331 0.0 3.0 € PAL AND MEL
180A o/ 0/18 5105.0 SEDINENT
JA3E BR42-32.85 111-18.46 BCF-1-13 2070 8.0 0.0 C  PAL AND WEZ
10¢0 0/ 6/19 3551.0 SEDIMENT _
YANE BR A2-32.31 112530 W-NSTHY T8 0.0 1.5 g4 84 13 8
BCCH TRY] 0.0 3.8
S/ASE BR 42-32.10 111- 5.55 FEV-1 24 0.0 2.0 € PAL AND MEZ
00 o/ 0/16 1940 SEDIMENT
VI0E BR42-31.91 112-53.86 WH-NSTHD 1513 5.0 LS a2 W ¢
€00 8/ 319 205.0 10.5
AGE BR 42-31.65 111- 5.10 AM-TI-WI 2286 0.0 3.0 € PAL AND MEI
1800 0/ 0/63 1219.0 SEDINENT
I/26E BR 42-25.31 113-23.81 W ] 0.0 1.09 1 1552 185.2 169 B SEDIMENTS
aoe 8/ ym 120.0 5.9
I/25E BR 42-20.21 113-35.26 WH 1504 0.0 130 0.3 §0.3 1B C  SEDIMENTS
IcCC 8/ 31 111.0 a4 AND BASALT
JUE BR 42-16.35 111-18.00 JEN2I-11 1806 0.0 15.9 C PAL AND NEI
1C0 o/ 0/18 3500.0 SEDINENT
BR 42-14.25 113-22.10 ROH G-H 1350 2000  2.09 4.0 50 1m ¢
12/18/16 8.0
BR 42-10.10 113-25.75 US6S-105 1650 5.0 191 46 630 510 120 A
8/ 6/16 128.0 y
W00 238 46 450 430 103 A
2150

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE
SOUTHEAST 1DAHO B&R 5/26/87
TWN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD CO GRAD COW.F. Q LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE B> TCU <SE> (13 SE>  HF SUMMARY
155/39  BR 42- 8.5 111-56.71 SUN-1001 1446 0.0 1.4 857.0 857.0 1255 G PHYLLITE ANC
6CA 6/15/78 110.0 SCHIST
155/26E  BR 42- 8.00 113-21.85 USGS-10Y 1478 50.0 1oy T 00 120.0 1K) A CENOZOIC
12ACC 0/ 0/76 260.0 SEDIMENTS
155/26E  BR 42- 8.00 113-21.70 RR-18 1418 1.05 1 130.0 130.0 126 [ QUATERNARY
12ACC 5/ 3/1% SEDIMENTS
158/26E  BR 42~ 6.60 113-22.50 RRGE-2 1475 6 CENC. SEDS.
23AAAY 8/10/16 & QTZ. MONT.
158/26E  BR 42- 6.50 113-23.50 SCHMITT 1500 0.0 1.0§ 63.5 > 63§ 106 ] CENOIOIC
1?6.0 SEDIMENTS
S
155/26E BR 42- 6.20 113-23.00 RRGE-18 1is 1.61 200.0 200.0 335 'Y QUATERNARY
23CAA 5/ 3/1% SEDIMENTS
55/25€ 2- 6.1 -23.00 RR i 0.0 CEz:\ LC.
2 /16/15 1 & QUARHITE
155/26E  BR 42- 5.85 113-23.§1 USGS-103 1407 20.0 1.61 89 200.0 200.0 EXH] G CENOZOIC
22000 8/11/16 330.0 SEDIMENTS
155/26E  BR d42- 5.80 113-23.60 RR-18 1485 1.67 180.0 180.0 ikl ] QUATERNARY
22000 §/ 318 SEDIMENTS
155/26E  BR 42- 5.80 113-22.65 CRANKNN 1469 (] CENOZOIC
230001 SEDIMENTS
155/26E  BR 42- 5.60 113-21.70 RR-28 un 1.26 200.0 200.0 251 ] QUATERNARY
25A8C 5/ 3/15 SEDIMENTS
155/26E  BR 42- 5.55 113-21.75 USGS-1D2 147§ 20.0 130 23 2106 210.0 33 6 CENOZOIC
2548C 1/15/16 190.0 SEDIMENTS
155/26E  BR 42- 5.50 113-21.95 RRGE-3 1478 6 C1. VOLC/SED
25801 8/12/1% & QTT MONI
BR 42- §.10 113-33.60 USGSALM1 6
. 8/ 1/1%
BR 42- 4.95 113-36.60 USGSALMZ 1700 50.0 2.09 52.0 §2.0 109 ¢
; 8/ 8/16 200.0
1SS/26E  BR 42- 4.00 113-26.85 USGE-ID4 1515 [
. 8/ 8/1%

" 16S/45E  BR 42- 3.90 111- 7,50 NRCF§-21 2055 0.0 32.0 ¢ PAL AND NEL
688A 0/ 0/80 3531.0 SEDIMENTS
16S/46E  BR 42- 2.85 111~ 4.05 GRF-10-1 2323 0.0 20.0 [ PAL AND MEZ
108C 0/ 0/18 3615.0 SEDIMENTS
165/45€  BR 42- 1.20 lll-IZ,’.lS NEF22-11 2103 0.0 0.0 ¢ PAL AND MEL
2188C 0/ 0/80 2610.0 SEDIMENTS

0]
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GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 1 |
APPENDIX A %
TAN/RNG TECT N LAT W LONG HOLE COLLAR  OEPTH  AVG TCYU NO UN GRAD CO GRAD COH.F. ¢ LITHOLOGY l
SECTION PROY OEG MIN  OEG MIN  (CATE) ELEV RANGE B  TCU <SE SE> <SE>  KF SUMMARY X
SON/ SH NR 47-40.81 116-59.82 MILLERWW 768 19.0 23.6 0 SCHIST OR
118C 8/ /81 61.5 i GNEISS
46N/ SW NR 47-21.00 117- 1.25 WW LWSN2 804 5.0 X C P SASALT
188C 1731/18 210.0
JIN/ SW DU 46-45.42 116-58.28 WW HNGST 303 10. 1.92 2 525 9.8 95 ] ARKOSE AND
4BAA 3/ 3/18 §5.0 0.u 2.3 BASALT
35N/ SH NR 46-22.07 116-S7.04 W LNSTN 468 200.0 1.12 3.9 3.9 58 0 C P BASALT
22848 214/78 300.0 3.0
35N/ 4W  NR 46-20.31 116-52.30 WW MCCNN 559 10.0 X C P BASALT
32884 2/14/18 225.0
35N/ 4E  NR 46-20.06 115-56.39 WW WEIPP 915 10. 1.67 2 40,6 0.5 68 D C P BASALT
150C8 3 1/18 (1 0.08
JIN/ AE NR 46-13.25 115-57.34 WW SNYOR 867 20.0 1.5§ 1 499 §5.4 85 0 C P BASALT
9848 1/18/18 210.0 1.3
JIN/ 1E MR 46- 3.50 115-23.05 WH CTTNW 1089 10.0 X C P BASALT _
5AAD 2/28/78 60.0
JIN/ AN NR 46- 3.26 116-29.07 WW ANORS 1384 10.0 1.5% 1 X GRANITE
SCAD ’ 2/28/18 “.a -
JIN/ 1E NR 45-58.89  116-20.35 WH UHLEN 1012 20.0 1.61 i X C P BASALT
33CA8 2/28/78 165.0
JON/ 2B NR 45-56.49 116- 9.90 wW BLNIT 1003 10.0 X
14ACD 2n/ne 0.0
30N/ 36 NR 45-54.30 116~ 3.81 WW COVE 120 10.0 1.4 137 kIR 53 D META. SEDS. .
210C8 y20/18 55.0 3.2
29N/ 2 NR 45-52.97 116- 8.58 WW GREEN 1248 10.0 1.55 1 X C P BASALT
1A0C 1/26/18 85.0
188/ 8€ ST 44-54.11 115-18.74 RH-1-75 2355 10.0 3.08 A N4 124 0 TDAHO BATH.
14AAD 8/ 9/16 32.0 . GRANITE
18N/ 3E  CH #44-51.19 116- 7.82 W 1536 10.0 . 1.80 1 N4 k1) 67 ] ALLUVIUN
31084 : 8/20/76 0.0 3.9
168/ 4N WO 44-43.89 116-47.12 OOH-2 1987 100.0 X DIORITE ANOD
110e8 8/18/Mn 310.0 GRANODIORITE
16N/ 3E CH 44-41.03 116- §5.52 USBR 1418 10.0 3.05 3.8 3.8 03 0 {0AHO BATH.
334 8/13/76 30.0 13.9 GRANITE
15K/ 3€  CH 44-35.33 116~ 3.15 USBR 1487 10.0 X [DAHO BATH,
35008 8/31/16 30.0 GRANITE
N/I9E ST 44-30.14 114-14.25 DOH-13 1570 40.0 1.97 29.9 29.% 59 0 CHALLIS
3348C 8/11/10 300.0 1 YOLCANICS

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE
APPENDIX A
THR/RNG  TECT N LAT WALONG _  HOLE COLLAR  DEPTH  AVG TCU NO UN 6RAD CO GRAD COMH.F. Q LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (CATE) ELEV RANGE SE> TCY <86 (513 SE>  HF SUMMARY
JIN/IBE  SI 44-29.48°' 114-20.48 DOH N 5.0 X CHALL!S
AAB 8/ 5/1% 250.0 VOLCANICS
1IN/2IE IR 44-29.09 113-16.19 ROH-) 2087 0.0 X ALLUVIUN AND
5CA 6/ §/19 110.0 VALLEY FILL
13N/26E IR 44-28.87 113-19.01 DRH-B 2265 0.0 X
10cD 8/19/1 1.0
13NF26E IR 84-28.76 113-18.37 ROH-A 2298 3.0 2.55 133 36.9 9 ] MONICNITE
128AA 8/18/11 50.0 0.8 .8
13/1SE ST 44-26.21 114-44.09 ROH an 0.0 1.3 H.6 8.5 " ] CHALLIS
20¢C 8/ 6/16 90.0 0.1 0.1 YOLCANICS
138/27€ IR 48-26.21 113-15.38 Wd CO 2219 30.0 2.59 1.1 1.0 28 D
29AAA 6/ §/1% 100.0 0.3 0.3
13N/2TE IR 44-26.10 113-15.27 M-EXP2 2164 10.0 X [DAHO BATH.
29AA 1 6/ §/19 60.0 GRANTTE
1IN/2TE IR 44-26.10 113-15.27 M-EXP3 2164 X [DAHO BATH.
29 2 6/ 8/19 GRANITE
12N/ AW WD 44-21.20  116-45.50 RNS-1 LIN 15. 13595 9.6 62 0 SANDY/CLAY/
23CCA n BASALT
12N/ 8E  CH 44-20.09 115-29.30 Swv I8-5 2079 ‘ X [DAHO BATH.
3464 8/22/16 GRANITE
1IN/ 6W SH 44-18.80 117- 2.05 W 695 1.46 §3.3 52.2 n 0 CENOZOIC
30081 8/25/15 8.0 SEDIMENTS
1IN/HE ST 44-18.81 114-49.18 ROH 2368 1.3 1 [ 45 ] 0 CHALLIS
4048 8/ 1/15 0.3 0.3 VOLCANICS
HIN/ 6W  SHW 44-18.18 117- 3.36 W¥ 682 5.0 «na 82.1 mn 0 CENOZOIC
9048 8/25/15 28.0 2 SEDTMENTS
1IN/HE ST 44-18.16 114-49.48 ROH 2385 10.0 1.4 1.4 1.4 10 0 CHALLIS
9800 8/ 1716 10.0 0.6 0.6 VOLCANICS
1IN/14E ST 44-17.75  114-43.75 ROH 341 10.0 1.} 6.2 6.7 [} 0 CHALLIS
$C60 8/ 1/7% 110.0 0.4 0.4 YOLCANICS
1IN/U4E  CH €4-17.56 114-47.75 ODH-) 2292 1.0 2.93 1 15.1 4.9 u 0 [DAHO BATH.
10004 8/ 1/1% 185.0 03 0.3 GRANITE
1IN/HE  CH 44-17.50 118-47.8¢ DOH-2 a1 20.0 .93 3.8 9.3 88 ] IDAHO BATH.
10008 1/21/16 5.0 0.5 0.5 GRANITE
1IN/18E ST 44-17.07  114-49.17 ROH 209 X CHALLIS
18ACD 1721776 YOLCANICS
VIN/UWE ST M-16.90 114-49.75 ROH 2158 6.6 .93 s 0.3 3] 0 CHALLIS
15CA8 8/ 1/16 50.0 2.1 2.6 CHALLIS voL

'Y




GEOTHERMAL DATA PRINTOUT S.1. UNITS PaGE 3 GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE

APPENDIX A APPENDIX A
THN/RNG  TECT N LAT W LONG HOLE COLLAR DEPTH AVG TCU  NO UK GRAD CO GRAD COH.F. @ LITHOLOGY THN/RNG  TECT N LAT W LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD COH.F. ¢ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN (DATE) ELEV RANGE <SE>  TCY «SE> <SE> <SE> HF SUMMARY SECTION PROY DEG MIN  DEG MIN (DATE) ELEV RANGE SE>  TCU «SE> <SE> «SE> HF SUMMARY
VIN/ SW  SW 44-15.86 116-57.89 WW WSR 2 679 10.0 [} 1 X CENOIOIC 6N/ 1N SW 43-52.62 116-29.53 W EMMTT 125 0.0 X CENOICIC
29840 8/23/18 1.0 SEDIMENTS TAAD 1/ 5/78 12.0 CLAY & SAND
1IN/ 20 WO 44-15.00 116-32.40 RNS-§ 1037 20.0 1.3 13 .5 45.2 50 D CENOIOIC 6N/ AW SW 43-51.77 116-52.27 ROR 159 10.0 96.1 ] CENOZOIC
27ACD 5.0 0.0 SEDINENTS 18880 1/26/14 0.9 13.4 SEDIMENTS
10N/138  CH 4d-13.45  114-55.70 KO-t 1896 40 X 10AHO BATH 6N/ AN SH 43-51.52 116-50.49 ROH 826 10.0 X CENOIOIC
- 3CAB 1/15/16 8.0 GRANITE 17800 1/26/14 20.0 SEDIMENTS
10N/ 2N WO 44-13.40 116-30.75 RNS-15 1105 20.0 t.u [T ] 6.3 53 0 Cl BASALT 5N/ 1€ WD 43-51.13 116-18.76 DDH-AU ~ 1344 10.0 1.9 62.4 8.0 " 0 [0AHO BATH
1000 3.0 0. CLAY/SAND 15000 8/10/18 31.2 5 GRANITE
10N/ S SH 4d-13.15 116-56.55 RNS-17 646 15.0 111 106.0 106.0 14 ] CENOZOIC SN/ 4 CH 43-50.44 115-55.48 USBR DH2 1213 60.0 i 3.5 26.2 1] )] 1DAHO BATH
98AD 5.0 CLAY 24080 1/10/18 88.0 1.1 GRANITE
10N/ 4E CH‘ 44-11,25 115-57.10 Wo BROWN 1048 10.0 2.93 45.3 0.2 120 0 [0AHO BATH §K/ 4N SW 43-48.50 116-52.04 ROH 159 10.0 9.3 100.6 0 CEd0I0IC
220AA 1/15/18 ? 1.0 GRANITE 31C0C 1/36/14 40.0 15.§ SEDIMENTS
9N/ BE  CH 44- 4.75 115-45.55 DOH-A 1028 0.0 X 1DAHO BATH SN/ W SN 43-48.25 116-26.38 W HLMCK 838 15.0 142 I X 15.0 106 0 CENOZOIC
33CA8 1/21/68 90.0 GRANITE 3A8D 8/15/18 .0 14 CLAY/SAND
SN/ 6E  CH 4d- 4.56 115-45.40 DOH-C 1097 0.0 X 1DAHO BATH SN/ SN SN 43-47.23 116-56.68 WW PARMA 675 0.0 (1.56) 2 (61.0) (61.0) % 0 CENOZOIC
33CAA 1/21/6% 90.0 GRANITE ~ 9808 8/18/78 100.0 SAND/CLAY
9/ 6E CH 44- 441 115-45.50 DDH-B 1629 8.0 . X TDAHO BATH SN/ JW SW O 43-44.02 116-40.19 WW 162 15.0 1.62 1 X CENOTOIC
33CAC 1/21/6% 160.0 GRANITE 35868 /21/18 56.8 CLAY/SAND
BN/ SW SW dd- 3.88 116-54.19 ROH-OIL 154 in.¢ 1.09 1 5t.8 51.8 69 [ CENOZOIC N/ 1E SW 43-43.02 116-17.86 WM BARIN 902 0.0 X CENOTOIC
284D 8/10/18 54.0 2.1 CLAY/SAKD 2408 8/31/18 82.0 SAND
IN/16E ST 44- 3.53 114-33.47 OOH-2 2634 60.0 X IDAHO BATH AN/ W SW O 43-42.91 116-37.81 Wi MOOLT 179 0.0 X CENOIOIC
340C02 6/26/10 205.0 GRANITE 68C8 1/29/18 30.¢0 CLAY
SN/16E  SI 4d- 3.53 114-33.47 DOH-I B 0.0 X IDAHO BATH AN/ 2E WD 43-41.89 115-15.84 WW TRRTL 902 10.0 117 9.2 8.0 t) ] CENOIOIC
340C03 6/26/10 185.0 GRANITE ’ 1CAA 8/ /18 30.0 1.2 CLAY
IN/16E  SI 44~ 3.53 114-33.47 DOH-t 2634 60.0 X 10AKC BATH N/ W SH 43-39.58 115-40.53 W CALDW 12§ 20.0 1.46 1724 124 108 ] CENOIOIC
340C01 8/14/69 210.0 GRANITE 21MAC ’ 1/ 5/18 8.0 2.3 CLaY
SN/ SW  SW &4- 1.28 116-55.10 WW FRUIT £n 5.0 1.58 3.0 8.0 60 0 CENOZOIC AN/ 1E SW 43-33.07 116-23.41 WW COPE 789 0.0 1.80 ] X CENOIOIC
22ACA 8/ 2/1 5.0 1.2 1.2 CLAY/SAND Jiece 8/16/18 3.0 CLAY/GRAVEL
TN/ W SH 43-57.82 116-46.87 WM PLYMH 395 10.0 1.81 | | a 92 1] CENOIOIC IN/IE SW 43-37.9%  116-21.72 USGS 191 0.0 X CENOIOIC
9ACD 12/ 3t 5.1 5.1 CLAY/SAND , 5488 1725/18 25.0 CLAY/SAND
I/ AW SH O 43-56.80 116-47.24 WW 104 0.0 X CENOZOIC IN/ AN SH 43-37.60 116-52.16 W MOULT 785 19.0 X CENOIOIC
148C0 8/ /18 21,8 CLAY/SAND 68CC 8/23/18 §0.0 CLAY/SAND
IN/ AE CH 43-56.40 116- 1.36 DOH-BM 1t 1881 15.0 2.93 26.9 i 103 ] IDAHO BATH N/ SH O SW 43-37.16 116-55.20 W KNGHT 582 0.0 X CENOZOIC
1800C 8/12/16 120.0 0.6 0.8 GRANITE 308C 8/22/18 0.0 CLAY
IN/ 4E CH 43-56.3% 116- 1.48 DOK-6M 2 1878 0.0 2.93 2.4 3.4 107 D 10AHO BATH ' IN/ 1W SW 43-35.97 116-30.67 USGS 197 0.0 X CENOIOIC
180CA 8/12/18 85.0 0.9 1.2 GRANITE 1881 1/25/1% 1.0 CLaY
6N/ SE CH 43-52.96 115-54.84 USBRODH) 1256 20.¢ 2.4 H 0.2 ( 38.3) 93 1] 10AHO BATH 3N/ W SH 43-34.96 116-25.36 WN TESTR 81 0.0 X CENOZOIC
6CCA 8/19/16 50.0 g.18 0.4 0.4 GRANITE 23088 / 8/ 4y 52.0 SAND/CLAY

>
»
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THN/RNG  TECT N LAT W LONG HOLE COLLAR ~ DEPTH ~ AVG TCU NO UN GRAD CO GRAD CO H.F. Q LITHOLOGY
SECTION PROV DEG MIN  DEG NIN  (DATE) ELEY RANGE SB T <SE SE> B HF SUMMARY
W/BE SHO43-33.37 116-20.24 WH 818 0.0 X CENOIOIC
340 8/11/15 §3.0 BASALT
M/ TE SWO43-32.82 116-17.84 80 2 833 12.5 1 2 108 10.8 2 0 CENOIOIC
3500 8/23/18 30.0 1.5 BASALT
-2/ W SH O 43-31.72 116-30.70 USGS m 10.0 1.3 76.4 102 1] CENOZOIC
88C 1/25/15 29.9 CLAY/BASALT
IN/ AW SH 43-25.66 116-45.91 WW FRNAN m 5.0 . "0 0 130 ] CENoOZOIC
138AC 6/25/18 25.0 8.0 CLAY
1S/ 1E SW 43-21.45 116-23.28 W 90¢ W0 (1.42) 1 (93.0) 93.0 132 ] CENOTOIC
6CCO 1/25/16 165.0 §.4 SED. /BASALT
I/ M SH 43-36.65 116-30.47 WH 765 10.0 1.0% 10.6 0.6 n 0 CENOZOIC
4DAB 6/21/11 3.0 1.4 SED. /BASALY
25/ MW SH 43-16.55 116-35.18 WM 188 0.0 X CENOIOIC
LL:D)] 1/29/15 1.0 BASALT
25/ SE  SH 43-14.98 115-50.88 WW 998 0.0 1.46 102.0 102.0 143 4 CENOIOIC
15CA 1725/14 §0.0 BASALT
25/ SE SN 43-14.36 115-50.91 Wi 9§89 30.0 1.3 59.6 §9.6 80 ] CENOZOIC
22804 m 85.0 1.0 BASAL!
IS/ 1€ SK 43-16.07 116-17.63 WH LNDRF 862 160.0 1.1 8.3 84.3 99 ¢ CENOZOIC
23A00 7a/18 230.0 5.3 BASALT/CLAY
30.0 1.38 1 80.0 60.0 LK] 0
235.0 31
35/ 4E SH 43-13.82 115-59.00 WN 940 0.0 X CENoZOIC
21000 1/20/18 2.0 SED. /BASALT?
S/ M SHO43-12.77 116-31.31 USGS 862 50.0 1.46 o N 7.0 104 0 CEROTOIC
368A 8/10/14 100.0 BASALT
25/ SE SH 43-12.41 115-48.66 USGS 968 5.0 X CENOZOIC
3680C 8/ 2/18 15.0 BASALT
25/ M SWO43-12.28 116-31.64 WK 888 0.0 > 1 >80 > a0 62 ] CENOZD.C
3608 8/11/1 350.0 BASALT
35/ SE SH 43-11.00 115-54.68 Wy 1 939 0.0 Y CENOZOIC
880 1/22/16 80.0 SED. /BASALT
IS/ SE SW 43-10.93 115-53.97 W 939 20.0 1.09 1 X CENOZOIC
TA 8/24/15 80.0 BASALT/SED.
IS/ SE SW 43-10.75 115-54 .41 WW 2 931 10.0 X CENOZOIC
1800 1726/76 260.0 BASALT/SED.
IS/ 76 SH 43-10.67 115-31.49 M{ ) 1048 1.5 1.76 | X CENOZOIC
9AC 8/22/15 1.5 BASALT

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 6
APPENDIX A

TWN/RNG TECT N (AT W LONG HOLE COLLAR ~ DEPTH  AVG TCU NO UN GRAD €O GRAD CO N.F. ¢ LITHOLOGY
SECTION PROV DEG MIN  DEG MIN  (DATE) ELEV RANGE SB TV <SE (134 SE yF SUmwaRY
35/ 1E SW 43-10.02 116-23.24 WM 1417 10.0 > 148 1 > 488 2101 6 ] CENOZOIC
188AC 7 yn 69.0 6.2 SEC./SIL.voL
45/ 1€ SW 43~ 4.52 115-39.18 W 942 0.0 X BASALT (v8)
17¢8 1/30/15 1.9 CLAY

S/ 2E  SW 43~ 3.93 116-14.72 W 154 0.0 X CENOZOIC
20804 6/28/11 89.0 CLAY/GRAVEL
43/ 1€ SH 43- 2,20 116-18.50 W m 7.0 X CENOZOIC
35880 s/a/n 218.0 SEIOMENTS
A4S/ JE SN 43- 213 116-18.14 WH m 10.0 1.13 e .6 n [} CENOZOIC
354c8 6/26/11 30.0 18 4 SEDIMENTS
4S/ 1€ SW 43- 2.0 116-18.10 We m 40.0 1.17 X CENOZOIC
35ACC 6/29/17 85.0 SEDIMENTS
SS/ 1€ SW 43- 1.48 116-18.19 WH 195 0.0 X CENOZOIC

2AAA 6/25/1 15.0 SEDIMENTS
SS/ 1E SW 43- 0.27 116-19.67 Wi 807 2.0 X CENOZOIC
1080C 6/25/11 105.0 CLAY/SAND
SS/VTE EW 43- 0.15 114-25.35 wW 0.0 X

10 1y 62.0

S5/ 1E SW 43- 0.00 116-20.9¢ wW 838 0.0 >1.8 > 36.9 >389 () 0 CENOZOIC
SCCA 7 yn 119.0 14 H SEDIMENTS
SS/12E SN 42-59.50 115- 2.70 USGS m 6.0 X

168C81Y 718/ 36.0

§S/ 3E  SH 42-59.42 116- 5.76 wu 122 0.0 X CENOZOIC
1588 6/30/77 52.0 SEDINENTS
55/ JE  SW 42-58.53 116- 4.03 WW 130 0.0 X CENOZOIC
23CAA 75/ 19.0 SEDIMENTS
5/ 26 SW 42-57.85 116- 9.35 ¥ LI 0.0 X CENOZOIC
25A40 7 yn 540 SEDIMENTS
S/ 26 SW 42-57.59 115-11.75 we LIH 0.0 X CENOZOIC
21DAA 17 yn 19.0 SEDIMENTS
S5/ 1€ SW 42-57.4% 116-21.26 W 61 0.0 X CENOZOIC
29DA 6/30/17 1n.e SEDIMENTS
65/ 4E SW 42-56.09 115-59.42 wH m 10.0 1.09 1 60.9 60.9 1] 0 CENOIOIC
4608 ALY n.ao 5.5 SEDIMENTS
65/ 3E SN 42-55.86 116-10.19 WW 846 5.0 1.5 1 424 Qu 64 0 CENOIOIC
§CAB 1/ 4n %0 8.8 CLAY/SAND
65/ 3E  SW 42-55.59 115- 6,02 WM 185 0.0 X CENOZOIC
4008 f 17 5/11 1.0 SEDIMENTS




GEOTHERMAL DATA PRINTOUT
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THN/RNG  TECT N LAT W LONG HOLE COLLAR NO UN GRAD COGRAD COM.F. Q LITHOLOGY
SECTION PROY DEG MIN  DEG MIN  (DATE) ELEY U <se> (124 «SE>  HF SUMMARY
65/ 3 SH 42-55.19 116- 5.42 WH 789 X
10BAC Y yn 2
65/ 3 SW 42-55.15 116~ S5.42 W 9 0 X
10808 v yn 11.0
85/ 3 SH 42-54. 116-10.23 WW 853 X
180 17 8/1
63/ 4€ SN 42-5d. 116- 0.88 Wd 804 1 (126.0) 126.0 185 0 CENOIOIC
17888 vum SEDIMENTS
65/ 3E  SH 42-S4. 116- 4.55 USGS 806 1 59.0 §9.0 n 0 CENOZOIC SHD
HELH! 8/20/14 5.4 1 CLAY & GRVL
65/ 3 SH 42-5d. 116- 3.04 Wd 199 1.4 18.4 a3 0 CENOZOIC CLY
1380C 6/21/1 0.8 1 SILT & SAND
65/ 8E SW 42-53. 115-32.93 WH 800 X CENOIOIC
18C0D 7 6/m SEDIMENTS
65/ 38 SW 42-S3.64 116~ 4.54 WW L1 ( 82.0) 2.0 165 0 CENOZOIC CLY
23888 vm SAND & BASLT -
65/ 3E SW 42-53.00 116- 4.87 wW 830 X CENozOIC
22008 6/ 9/17 SEDIMENTS
18/ A€ SH 42-50.46 115-55.56 W 823 X CENOZOIC
208C 6/26/17 SEDIMENTS
15/ SE€  SW 42-48. 115-53.90 wH 198 X CT CLAY/SAND
100¢C 6/26/11 BASALT
15/ SE S 42-48. 115-54.63 W 817 X CENOZOIC
198C0 8/20/14 SEDIMENTS
85/ W OU 42-41. $16-24.05 WH 1821 96.2 96.2 105 0 CENOZOIC
2508C 6/ 9/ 18.5 SEDIMENTS ]
|
9S/13E  EW 42-35. 114-57.70 W BLGUL 1160 8 9.7 92.1 188 ] CENoZOIC '
32c0C 8/31/15 1.1 3 GRAVEL/RHY i
. i
10S/13E €W 42-35. 114-57.81 WW BLGUL 1162 8 <86.3 <863 115 0 CENOZOIC l
58 9/ /15 3.3 GRAVEL/RRY
10S/126  SW 42-3. 114-59.85 WW BLGUL 1152 58.9 58.9 120 X CENOZOIC
1C0 9/ 5/1% 1.9 GRAVEL /RHY
8 <835 <835 169 0
1.6
105/126  SW 42-34.71 114-59.55 WW BLGUL 1150 8§ <125.0  <125.0 54 0 CENOZOIC
128 6/28/14 GRAY/BAS/RHY
105/ 26 OU 42-3. 116-14.13 WH BLM 1o 1.6 2.6 39 0 CENOZOIC
98881 1/ 6/ 1.0 SIL voL

GEOTHERMAL DATA PRINTOUT

S.1. UNITS

APPENDIX A
THN/RNG  TECT N LAT W LONG HOLE COLLAR  DEPTH NO UN GRAD  CO GRAD €O H.F. LITHOLOGY
SECTION PROV QEG MIN  DEG MIN  (DATE) ELEV RANGE SE> (134 <SE» SUMMARY
10S/12E  SW 42-34.23 115- ).50 W BLGUL 1158 5.0 61.2 61.2 ) CENOIOIC
10044 §/21/14 240.0 5.1 RHYOLITE
105/12E  SW 42-24.10 115- 0.57 USGS 1143 0.0 61.0 6.0 12¢ CENCICIC
11080 7un 210.0 GRAV/BAS/RHY
10S/11E  SW 42-31.09 115- 7.10 wW m 12.% 26.6 2.6 ® CENOZOIC
36880 1/1 5.0 14 SIL VoL
138/ 3 OU 42-15.00 116- 9.25 WH 1628 10.0 103.0 103.0 19 CENOIOIC
31C80 6/15/11 2.5 5.8 SIL voL
WS/ 4E OU €2-12.9¢ 116~ 0.33 SMU 6M3 1804 0.0 ne .8 $1 CENOIOIC
17648 12/28/11 8.0 2.0 SIL voL
S/ 3 OU 42-12.1t 116- 6.53 W 1636 0.0
16C0 §/15/11 1.0
155/ 6E U 42- 8.99 115-45.00 WW 1554 59.9 $9.9 [RK] CENOZOIC
40442 6/13/11 5.8 SILICIC voL
155/ 6E U 42- B.03 115-42.91 W 1615 0.0 CENOZOIC
1108 s/2ym 25.0 SILICIC voL
158/16E  CH 42~ 6.60 114-36.80 Wi 0.0 TN ll.i
208C wam 80
155/ 26 OU 42- 6.27 116-12.28 WW 1615 0.0 CENOZOIC
22088 110/mn 10.0 SEDIMENTS
155/ 260U 42- 441 196-12.23 WW 1518 8.0 CENOZOIC
JLDAC 1710/11 12.0 SEOIMENTS
165/ 2% OU 41-59.88 116-36.28 WW 1596 50.0 804 80.4 191 CENOZOIC
29CCD vwm 175.0 L0 SILICIC vou
138/18E  CH L] ,
v

by



Appendix B
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Thermal data from holes bottoming in, or above SnakeAPlain Aquifer

Explaination

Similar data for each hole that bottoms in or above the Snake Plain aquifer to
that shown in Tables 2 and 3 are shown in this appendix except that no
uncorrected gradient values are shown and there is a gradient status column
instead of a heat flow quality column. The "aquifer status" column is
explained in the text and replaces heat flow quality. No "above" values are
shown for holes which have a vesicular basalt disturbance. No terrain

correlations are needed for any of the holes shown in this appendix.
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TABLE Bl Geothermal Data for the Eastern Snake River Plain Inside Boundaries of the Snake Plain Aquifer

Hole ID Collar Depth Corx. Corr. Agu.
T™wn/Rng- N lLac. W Long. Daca Elev. Interval Avg. 7¢ No. Gradient HF Aqu. Temp.
Section Deg.Min. Deq.Min. Logged m m © wmTlx=l Lol °C/¥m om~Z  Sracys ‘c
LS 43E- +4=-37.00 111-19,04 Wi P 024 S.9 1.1 53.3 -539 RB
Evet & s7s 3.0 5.5 s
49,9 ¢ 1.48) 4.0 s IN 7.67
a2.9 5.3
13N/ 4ag- 44-21 .21 114~16.57 W P 1914 2.5 ¢ 1.26) ga.2 11 : IN s.q7
ZonsB 8 575 3.3
LiN29E- 44-17,57 111-49,35 W RACK 1918 20.2 ¢ 1.46) S.¢ 13 IN 5. 4s
LICIR ST 52.90 1.3
1IN/4QF- 44-18.86 111-44. 25 WOALACK 2e32 20.2 € 1.48) S.3 3 IN 6.01
“A0R S1S77 g0.2 .1
L1ON/29F- +4=13.02 11-53.53 W LUSK 1827 20.2 ¢ 1.46) 7.8 11 RB
Ererant T 60.9 .8
52.9 € 1.48) 14.5 21 IN 7.67
. 2e0.0 .7
10N/425- 44-11.21 111-26.54 usGs 1897 20.9 ¢ 1,48) -35.2 ~-38 AB
Z4eaA1 8’ 675 59.9 3.1
50.9 ¢ 1.46) 20.8 k-] IN 3.
65.3 1.8 =
398~ 44— 8,49 111-5],85 W BALL 175 52.9 € 1.46) 6.9 10 AB S.83
4RRC S/19-7 253.¢ . .2
N/ 4QE- 44~ 7.85 111-46.51 W 1632 10.0 ¢ 1.48) 7.3 10 AB
S3DD S22 77 150.9 .3
190.90 ¢ 1.46) 17.3 = IN 10.97
220.9 1.4
SN/ A~ 44 5,80 111-15.22 W IP 1729 1.9 ¢ 1.81) 12.6 = AB 5.85
ZLRADL & S7s 2.5 1.3
SN/24E- 44- .97 112-25.51 USBR 1465 .0 ¢ 1.48) 3.2 44 »B
17 871377 129.9 .3
120.9 ¢ 1.48) 23.8 42 IN 13.97
182. e 1.8
SN/ 4@E- 44~ 2.78 111-41.35 USER 1573 20.0 ¢ 1.46) 28.8 42 AB
1CADL 12 109,92 3.4
. 1es.9 ¢ 1.48) . 21.4 31 IN 13.24
114:0 : 4.4
SN/4QE~ 4o 00 111-u, 3 USER 1513 29.9 ¢ 1.46) 45.9 =3 AB
210003 [ Z2V-Yarad 5.2 1.9 .
5.0 ¢ 1.46) 21.e 3 N 13.11
114.9 1.7
N21E- 43-55.37 112-44.71 NRTS AN7  1S04 29.0 € 1.46) -10.8 -15 AB g.29
228D &/27/77 i10.02
™NI1E- 43-54.27 112-46.97 NRTS PU1 1493 20.2 ( 1.46) -3.@ -13 aB S.26
Z3CAC 82977 1e5.2 .8
NISE- 43-55.43 112~15.70 USER 1460 15.@ ¢ 1.48) ) 28.2 41 AB
120RD4 2 Yl 80.2 . 1.8
) ' 80.0 ¢ 1.46) -.5 -2 IN 11.73
5.0 .1
N/ISE- 43-55.16 112-29. 79 oy 1497 5.9 ( 1.46) 4.5 & IN 12.23
L6BDD ST 81.9 .4
MN/ISE- 43-55.10 111-55,52 USER 1473 2.2 ( 1.46) 1.9 2 IN 11.2s
22DBRE 12-77 150.2 .2
NISE- 43-53.21 111-51.41 USER 1472 30.9 ¢ 1.46) 16.7 24 RB 10.84
34CCat 81474 7.0 1.8
N/4QE~ 43-56.13 111-45.29 USBR 1489 .9 IN 11.33
16BCC1 8-1574 0.8
PN/ 4QE~ 43-55.49 111-45.70 USBR 1480 .2 IN 11.53
15RAD1 e 45.0
N/4QE- 43-54.84 111—46.5 USBR 1484 4.0 ¢ 1.48) -?7.1 -10 IN 11.21
20003 2 -V g 120.0 2.0
EN-31E- 43-49.43 112-44. 70 NRTS 7 1460 0.0 ¢ 1.48) 100. 1 146 AB
27BADL & 577 105.9 3.3
105.9 ¢ 1.48) 11.8 17 IN 19.78
260.9 .8
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TABLE B! (continued)
Hole ID Collar Corr. Corr. Aqu.
Twr:/Rng- N Lat. W Long. Date Elev. Avg. Gradient HE Aqu. Temp.
Section Deg.Min. Deg.Min. Logged m © Wl °¢/xm own~2  Status  °c
6N 32E- 43-52,20 112-38.57 NRTS 25 1460 65.9 ( 1.48) 15.09 21 IN 1S.04
11RBA 61378 80,0 2.3
&NSEE- 43-49, 12 112-40.07 NR ANPLO 1453 65.2 ( 1.48) 2.1 3 IN 18.35
SBelAES 614,78 220.0 .4
eNZ2T- 43—43,02 112-4d.@2 MR ANP S 1459 20.90 ( L.46) 41.3 =] AB
2502 671478 79.0 7.9
70.9 1.46 -2 - IN 13.33
120.92 .4
E6N/33E- 4348, 82 112-22.20 NRTS 27 1458 8.9 ( 1.48) Q. 4 132 AB
26DDB1 &/11/78 7.8 5.7
7.0 ( 1.48) 1.4 2 IN 18.55
99.0 .4
BN IGE- 43-52.18 112-10.81 USER 1468 105.0 ( 1.48) -21.8 -31 IN 9.68
11IRBR4 4 215.2 2.
BN36E- 43—45.67 112-11.68 ar 1489 20.9 (1.3 7.0 9 In 18.61
px wasl 621779 42.0 1.6
N J7E- 43—43.31 112- 7.19 USER 9 1400 3.0 ( 1.468) -21.3 -31 AB
29F°C | 7/ 774 110.92 1.3
110.9 ( 1.48) .8 1 IN 8.19
160.9 .2
EN/38E- 43—-49,31 111-55.54 USER 1474 52.9 ¢ 1.46) 20.5 x IN 8.5
=T 1 B 174 163.¢ 1.0
eN/35E- 43-49.40 112- 1.64 USBR 1485 .8 ( 1.48) -14.8 -21 AB
39BRD4 2 -"aad 1x%.0 .
135.0 ( 1.46) 8.9 11 IN 8.14
177.0 .1
SN/3FE~ 43-52.1S 111-51.36 USBR 1473 49.0 ( 1.46) -4.1 - AB
10BBB4 2 -"aad 8.0 1.2
8.9 ¢ 1.46) 45.3 65 IN 12.20
178.e ]
BN/3SE- 43-49.18 111-53.16 USER 1470 22.0 ( 1.5 31.4 47 RB 12.28
SORC3 rZR-"aad .75.2 5.8
SN3CE~ 43-49.25 111-54.08 USER 1468 19.9 ( 1.48) -19.3 -28 RB
JORDCS k'l -"ads 85. 1.9
85.0 ( 1.48) i8.8 r-e4 IN 9.51
132.9 .9
BN/ 4QE~ 43-52.20 111-45,.34 uses 3 1489 425.0 1.79 44,3 e B 18.22
4CCC ?s 9573 e87.5 =-1 i.e
SN/CSE- 43~47.87 112-57.30 W SPT2 1464 43.0 ( 1.46) o1 Q IN 9.47
1BBB 8s 878 178.@
SN/29E- 43—44_ .52 112-57.98 NRTS 19 1463 20.90 t 1.48) .. 97.5 143 A8 16.98
Z3C0AL s 77 5.0 2.9
SNRE~ 43~47.50 112-53.61 W SPTL 1461 1.0 ¢ 1.46) 33.5 49 RB
4BCC 8/ 178 155.2 1.8
155.@ ( 1.48) .2 -] IN 13.37
3.0
SN/31E~ 43-45.47 112-43.680 NRTS 18 1496 85.9 ( 1.48) 1.7 2 IN 14.63
14CAD1 &r12/78 102.9 1.4
SNJLE-~ 43—43.57 112-46.52 NRTS Si14 1461 3.0 ( 1.468) 7?.8 113 RB
28CCCL 721770 5.9 4.2
9.9 ( 1.48) 5.5 ? IN 156.91
_215.@ 1.7
SN 3ZE- 43-45.95 112-41.34 USGES GeR 1459 10.@ 1.46 S.4 109 RB
1SBRD e 95.0 10,0
95.9 1.22 i6.14 21 IN 20.01
427.5 .13 .4
497.5 1.64 55.8 1109 B
789.5 .05 1.9




TABLE 3| (continued)
Hole ID Collar Corr.
Twn/Rng- N Lat. W Long. Date Elev. Avg. TC HF Aqu.
Section Deg.Min. Deg.Min. Logged m W~ lx—t mwm~?  Status
SNZ3E- 43~46.42 112-34.33 NRTS 31 1453 20.0 1.46) 111 AB
10CICL 772L/7? B83.9
92.9 1.34) IN
9.9
SNIE~ 43—46.08 112-31.95 NRTS 2@ 1458 22.9 ¢ 1.48) 64 AB
13BDCL 62477 85.9
85.0 ¢ 1.34) 17 IN
160.8
160.0 ¢ 1.84) 138 B
216.90
SVIZE~ 4345, 48 112-36.48 NRTS 28 1455 29.9 1.38) 140 RB
17RDOD e /78 73.0
20.0 1.38) N
73.0
SNATIE- 43—44.73 112-32.35 NRTS 32 1468 82.0 1.34) x IN
230001 6/11/78 120.0
SN/34E- 43-46,54 112-28.35 NRTS 4 1461 20.0 1.46) 8 AB
SHDA1 s/1e78 B85.0
5.9 1.34 (] IN
128.0
SN/34E- 43—44,12 112-28.85 NRTS 29 1486 20.0 1.46) = AB
290aRL 7721777 100.2
8V 26E- 43—47.90 112-11.69 USER 1451 5.9 1.48) .7 ] IN
Z2BDAG K -Taad 115.@ .2
129.@ 1.34) 8.1 ie IN
228.92 .S
SN/2EE~- 43-45.35 112-13.82 W 1452 S.Q 1.463 6.4 g9 IN
2ZBBR /1377 5.9 2.5
100.0 1.34) 17.1 23 IN
1s0.0 1.8
SN/IT7E- 43-44.88 112~ 6.65 USER 1454 5.0 1.48) 3.0 -11 RB
2108 8r13/75 7.0 1.4
70.9 1.34) 1.5 2 N
145.90 .3
SN ISE- 43—45.77 111-55.05 USER 1470 49.0 ( 1.46) -2.2 -3 IN
18CAC. Ile™"aqad 8.0 3.0
SN/ avr- 43—46.70 111-47.18 W4 RICKS 1556 85.8 { 1.34) -1.6 -2 IN
8CEB S/11/78 100.8 1.8
SN/4QE- 43-46.27 111-45.23 [§=co 1580 5.0 1.90 47. 4 es AB
17RBR 871474 145.09 2.7
4N/2SE~ 43-492.07 113-22.02 UsGsS 1643 120.0 1.42 S.1 ? IN
21REB1 Sr18s75 175.0 -]
4N/ 29E~ 43-40.93 113~ .2 NRTS 23 1488 29.0 1.46 e RH
SDCDL 2 -Yaad 120.9
120.0 1.34) 1 IN
138.9
AN/2CE~ 43—49.47 112-57.95 NRTS S17 1487 129.0 1.38 2 IN
1 6/14-78 257.9
4N/30E- 43—42.58 112-55.23 NRTS 1S 1467 100.9 1.34) 11 IN
GABBL e28s77 162.0
AN/IQOE- 43—41,40 112-55.12 NRTS 12 1469 20.9 1.51 37 AB
7ADB1L 671278 120.0
120.0 1.3 -] N
215.9
4N/2QE- 43-33.63 112-52.9@ NRTS 17 1473 3.0 1.42 34 RB
22BDD1 Ve-r-Yarad ie0.0
109.0 € 1.34 43 IN
158.2
AN/FOE- 43-38,47 112-51.13 NRTS S6 1337 110.0 ¢ 1.34) IN
28R . &6/16-78 125.0
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TABLE &\ (contunued)

Hole ID Collar Depth Corzx. Corr. Acu.
T™wn/Rng- N Lat. W Long. Dace Elev. Interval Avg. TC No. Gradient HF Aqu. Temp.
Secz:icn Deg.Min. Deg.Min. Logged m m wn-lx! ~ °c/km oW~ 2 Status =
ANA31E- 43—40.52 112-45.45 NRTS S 1493 29.0 1.46 1 2.9 = RB
16R0D1 &2/ 77 120.0 .
130.9 1.28 by 2.7 31 IN 13.5¢
177.9 .3
AN/SE~ 43-41.03 112-18.12 USBR 1S 1S5 x.0 1.51 1 7 1 IN
14A001 8s18-71 11S.90 ) .1
130.9 (1.3 7.8 19 IN 8.7
23,90 -1
4N/3ITE~ 43-37.77 112~ 9.93 Usss 1819 S.0 € 1.38) 3.9 49 AB
3BLLCTL 6-21/79 45.9 2.9
45,9 ¢ 1.34) 3.4 4 IN 10.61
6.0 1.0
4N38E~ 43—41.88 111~55.54 usEs 1472 69.2 1.38 1 1.1 1 IN 9.10
128885 k2 -"aud 27%.8 -1
I2SE- 43-34.75 113-20.57 UsGes 16819 192.90 C1.349) IN 13.29
22RBAL 3L7? 229,90
INBE- 43-37.41 113 3.5 INEL—5T1 pA=S38 87.5 ¢ 1.42) 18.5 22 IN 14.55
1BAA S/1es78 230.90 .4
0.0 45,1 B
S59.0 .3
S52.0 47.1 BL
7R.0 .3
750.0 49.9 B
1029.9 1.6
1002.9 2.7 19 3.5 103 B
31ee. 9
INIE~ 43-34.38 113~ 3.33 NRTS 22 1539 20.0 1.51 - 1 S4.3 B1 AB
19CBB1 6ees/77 155.0 .
29.9 1.51 ' IN 17.7°
199.¢
3N/2SE- 43-32.38 112-56.77 NRTS 37 1523 20.9 ( 1.5} 7.6 11 [2:] 12.55
2SCAR3 62178 145.2 2.7
I 2TE- 43-32.75 112-57.18 NRTS 85 1506 ' 2e.0 ¢ 1.51) 9.7 14 AB >11.54
36BCB1 . 621,78 145,09 .3
3NIVE~ 43~35.67 112-49.1S NRTS S 1525 20.90 1.8 b3 2.3 x AB >12.88
12CDD1 671478 1592.9@ 1.7
IV 20E- 43-32.88 112~55.00 NRTS 20 1498 20.9 ¢ 1.81) S.1 13 AB >11.56
31AADL 671578 141.0 1.9
IN3ZE-~ 43-35.17 112-38.82 ARECR Al 1574 20.9 ¢ 1.51) 19.7 23 AB
13DC31 626778 205.9 .8
205.0 1.38 1 .2 Q IN 13.16
237.9 .1
IN32E~ 43~-33.33 112—43.38 NRTS 2 1562 49.0 ¢ 1.81) 23.5 = AB 13.18
29DCCL &2/ 77 205.9 3
IN34E- 43-33.12 112-3@.02e NRTS HL 1550 20.9 1.46 1 17.6 = AB
2222C: 62077 220.0 .
220.9 1.38) IN 12.53
249.9
INV37E- 43~-36.93 112~ 4.65 UsGs 1487 52.9 ( 1.38) -1.9 -2 IN 19.54
20301 677 110.9 7
- 43-36.38 112~ 3.30 USER 1449 S.2 1.38 1 3.9 3 AB
12808 62079 5.9 7.4
S2.9 (¢ 1.34) —4.3 -5 IN 9.23
Ss.0 .9
N/2SE- 43-28.88 113-20.29 UsGs 1634 10.9 N 13.72
22DDA1 8 w7 310.9
2N27E~ 43-31.37 113-12.05 MRTS 8 1553 20.9 ¢ 1.51) S.8 14 AB
2DDCL 62877 230.9 .4
2.9 ( 1.38) 3.4 4 IN 192.67
245.9 1.0
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TABLE &| (continued)

Hole ID Collar Depth Corx. Corx. Aqu.
™m/Rag- N Lat. W Long. Date Elev. Interval Avg. TC Gradient HF Aqu. Temp
Seczion Deg.!tin. Deg.Min. Logged = m Wil °¢c/xa mwn~2  Statu *c
SN29E- 43-29.58 113- 8.¢2 NRTS 86 1547 2p.0 ¢ 1.51) 7.8 11 AB S. 44
21EBB1 62078 157.0 .2
SN2TE- 43-39.38 112-56.28 NRTS 83 1926 29.0 ¢ 1.8L 6.1 24 AR
13RAAL 6r18/77 169.9 .

165.9 1.3 8.1 11 IN 11.78
2290.8 .3
2N 29E- 43-27.09 112-57.18 NRTS CG 1530 0.0 1.46 1 =.0 s RB 13.74
36T k2 2aad 170.9 .
N3E~ 43-31.27 112-53.78 REC OMRE 158 17e.0 ¢ 1.34) 1.1 1 IN 13.14
8RAAL % -Yeqd 205.9 .2
2NV3LE- 43-27.20 112-46.58 NRTS 1 1831 2e.0 1.81 1 28.5 4l RB 14,15
32DCCL W oW 185.9 .
2V 3ZE- 43-25.44 112-41.05 usEs Gl 16837 20.9 2.34 3 31.7 74 AB
22AED T /73 0.0 .12 3
2.9 1.97 1e S.3 10 IN 19.43
455.09 .13
455.0 1.88 3 41.7 68 B
837.S .17 1.0
NEE- 43-32.30 112-18.27 NRTS HuJ1 1551 229.9 ¢ 1.34) .4 e IN i1e.01
2BECL A 6/15/77 345.0 .2
2NI7E~ 43-32.23 112- 4.23 Bn 1444 25.0 ¢ 1.34 4.8 6 IN 18.38
2AB 6719779 -1
~ 43-30.31 111-53.03 b 1444 20.0 1.51 bS -25.9 -37 IN <10.87
15ADD 71877 7.9 .2
IN/2SE- 43-23.81 113~ 3.79 S BSBL 1585 7.5 2.76 16 9.3 = AB
210CC a8/25/78 106.9 .06 .
1N29E~ 43-23.65 113= 6.75 NRTS 11 1544 202.0 C1.34) .8 b3 IN 11.64
398BBD1L i erR7? 212.9 -4
1N/3QE~ 43-26.32 112-55.97 Wi BLM 1518 i10.0 1.46 1 20.5 R AB 13.57
10BBR1 SfSﬂB 179.¢ -
AN3GE~ 43-26.55 112-10.88 USER 1424 10.9 1.45 1 -3.1 -13 AB 11.2@
1CCB1 671178 61.90 - 9.8
1IN/I7E- 43-25.47 112~ 5.9% USER 1415 x.9 1.46 1 7.2 1 IN 11.38
1SBBR3 61,78 5.9 .9
1S/21E~ 43-19.98 113-54.020 WSS 1457 5.9 IN 11.e8
13DB 8 78 83.9
1S/22E~ 43-22.Q3 113—48.93 W 1493 .9 IN 17.33
£ 2) 8 T 52.9
1S/23E- 43~18.15 113~41.54 USGS 1522 ie.0 1.28 b .5 1 N .
o8t S/26/79 0.8 3 ! 9.86
1S/Z7E~ 43-19.80 113-16.30 usss 1572 150.9 ( 1.48)
14pCC 8 T 31e.0 N 3.3
1S/30E- 43-20.3 112-55.85 NRTS 14 1564 3.9 ¢ 1.46) 34.8 53
1SBCAL &/29/77 120.0¢ 1.9 A8
129.0 ¢ 1.3 10.9 1s IN .
210.0 .9 13.87
1S/37E- 43-17.08 112- 4.17 W FLDGL 1464 i0.0 1.5 1 112.0 173
38DCB 671278 82.9 6.7 A8 18.62
25S/20E- 43-16.70 114~ 1.59 uses 1462 29.0 1.37 3 54.3 74
1ACC2 74 50.9 .06 1.5 A8
S 20E- 43-11.27 114- 2.15 USGS 1423 10.0 { 1.46) .9 .
2DDR1 8 278 .0 2.2 7 RE - 10.72
38/27E- 43~ 8.67 113-14. . .
Errase = ussEs 1518 ggg ¢ 1.3 15:0 20 IN 15.45
B/3E~ 43-11.039 112-33.87 USER 1359 19.9 1.42 b -7.3 -10 IN i11.10
20C 672973 205.9 .3
4S/17E- 43— 3.36 114-23.05 W . . .
B 1311 gg 1.81 1 31.8 47 AB
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TABLE B!l (continued)

Hole ID Collar Depth Corr. AcQu.
™n/Rng~ N Lat. W Long. Date Elev. Interval Avg. TC HE Aqu. 'rm
Section Deg.Min. Deg.Min. Logged m o wm il mwm~2  Stacus  °C

4S/17E- 43— 2.09 114-24.49 BM RZ7S 1341 20.0 1.51 5 5]
DA 1 6/24-78 0.9
7.8 1.3 ) IN .
118.0 12.70
45/ 24E- 43 6.59 113-39.82 usGs 1377 10.9 € 1.33) 7 AB
&BAC 7037 106,02 bit.4t
45/ 3E~ 43- 6.11 112-40.07 usEs 1356 2.9 ¢ 1.51) - N 10.99
1CBR3 8/16-78 108.3
S5/15E- 42-59,55 114—42.51 W 11e3 .5 € 1.33) = IN 12.77
17BCB 8/31/78 82.5
SS/15E- 42-55.84 114-33.74 W MFFY 1105 7.5 1.88 B4 N 14.14
34T 82878 53.5
S55/17E~ 42-57.70 114-24.07 USER 1210 10.0 1.54 L~} AB 12.53
28ACAL 77 978 62.5
55-18E- 43 1.15 114=21.74 W 1301 7.0 { 1.51) 3 IN 13.19
i ad 72677 121.0
SS/23E- 42-59.20 113-44.63 uses 1341 15.9 1.3 24 RB 13.20
i7cRA 22V o %0.2
S5/2SE- 42-58.18 113-27.27 usGs 1396 15.0 C1.42) 7 - AB
22DAD1 573179 153.@ 4
155.0 € 1.34) 4.0 = N 14.78
1%.2 2.1 :
S5/29E- 42-57.77 113 9.65 USES 1506 2.9 1.51 1 9.5 14 RB
26BBD1 ] 772878 215.9 3
215.9 1.2 1 -1.0 -1 IN 12.32
25.0 .3
65-13E~ 42-54.42 114-54.58 usss 1000 10.¢ ( 1.42) 102.2 146 RB
16AAD1 /1874 50.0
50.0 (1.3 - .3 1 N 16.93
120.9 :
65/14E~ 42-52.99 114—45.11 - W 1079 ', 67.5 1.46 1 3.5 5 N 14.30
2300A- 878 7.5 .6
65/18E~ 42-55.10 114-22.34 USER 1213 20.9 1.55° 7 fB 14.45
7BCBL 672479 78.9 ]
65/19E~ 42-54.11 114-14.83 W 1234 5.0 1.37 <] 13 IN 15.33
18BCD T 140.0 .8 3 .
65/ 32E~ 42-51.34 112-51.59 W YOUNG 1342 5.0 ( 1.46) 1 -1 AB
31CAB 8 678 =l 4
15.0 € 1.46) N .74
e s
7S/14E~ 42-46.99 114~51.39 Wi HSCUR 578 15.0 N .
300CC s 37 3 14.47
7S/19E~ 42-48.48 114-16.09 uses 1z 5.0 1.34 4
199A 1 61173 7s.0 A8 1s.03
7S /24E- 42-50.62 113-36.
S 24K 54 L%R 1306 -1,—3:8 ¢ 1.50 3 AB 12.65
7S 26E~ 42-48.45 113-23.55 USER 1342 0.9 1.51
14CCCL 7714778 129.0 14 A8 12.21
7S/ 30E- 42—47.25 112-57.66 W OALLEN 1381 10.90 ¢ 1.51
28BEC 8/10-78 0.0 Sl e
708.9 1.42 ° IN 10.42
g9.9
s 14E- 42-45,22 114—45.81 i 976 1.0 ¢ 1.38) N 14.58
2222 9 278 *.5 * ! '
B5-14E- 42—43.88 114-49.78 USGS %67 .9
16381 9, 178 6.2 N 14.30
BS/19E~ 42—45.40 114-15.15 USER 1242 10.0 .51)
SARE 8 -2 ¢ 1.5 rd AB 15.16




TABLE &} (continued)

Hole ID Collar Depth Corr. Corz. Aqu.
T™wn/Rng- N Lat. W Long. Date Elev. Interval Avg. TC No. Gradient HF Aqu. Temp.
Section Deg.Min. Deg.Min. Logged . m wm=lg—! ko] °c/¥xm mwm~2  Status  °c
S5/24E~ USBR 13e3 18.9 ¢ 1.5 3i.0 45 AB
2RBBL 71978 70.0 2.1
79.0 ¢ 1.33) .9 1 IN 12,
e8.9 .4 . @
esesE- 42—41.03 113-28.23 USBER 1292 10.9 ¢ 1.5 29.6 “4 RB
6DARL 2278 x.0 1.1
3X.e ¢ 1.3 1.4 2 IN 12.85
58.9 3
85268~ 42-44.90 113-24.27 USBER 1329 10.9 1.51 b =.4 33 AB
D01 716778 110.0 2.3
110.0 1.38 b3 12. 4 1?7 IN 13.88
145.2 3.7
85298 42—42.78 113- 3.82 USBR 1337 29.0 € 1.38) 1e.1 13 IN 11.685
34CEC3 72578 60.0
6.0 1.59 1 3.4 B4 B
119.8 1.3
9S/14E~ 42-40.46 114—46.79 THAS SP 928 .9 IN 14,44
2ACC 9 /78
9S/14E~ 42—40.88 114—48.05 USES g7s 2.5 (1.38) 19.90 25 IN 14,15
3ABBL S/ 178 28.0
IS 17E- 42-38.2¢ 114-3.45 USES JOC 10351 45,0 1.3 1.3 L IN 13.61
19ABAR1L & 2278 5.2 -1
95/19E~ 42-36.98 114-11.27 USBR 1198 10.¢ 1.52 1 3.3 102 RB
2SEBCL 1878 49.0 10.2
@0 (1.3 ‘ N 152
47.8
105 21E- 42-31.24 1l4- 40 USBER 1265 20.90 ¢ 1.5%) .7 -13 IN 13.80
cgEc —-"gad 120.9 2.3
1es 228~ 42-32.04 1.3-54.34 USER 1266 .0 ¢ 1.53 -7.1 -1 IN 13.50
200D r-1laad 125.e i.8

The abbreviations in the aquifer status column (Aqu. Status) are AB, gradient above Snak‘ftl Alain aquifer; IN, gradient in Snaw;lslain
aquifer; BL, gradient below Sna@;‘?ﬁa’in aquifer. Aquifer temperatures (Aqu. Temp.) are the observed temperatures within the SnakéjPlain
aquifer. Blanks in a-particular column signify that measurements: wer: not made or calculated. Brackets around the thermal conductivity
values signify that the value is from surrounding well or wells.
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TABLE 3

SOUTHEAST 1DAHO B&R 5/26/87

WN/RNG  TECT N (AT W LONG HOLE COLLAR  DEPTH  AVG TCU NO UN GRAD  CD GRAD  CO H.F,

ECTION PROV DEG MIN  OEG MIN  ({DATE) ELEV RANGE B TSP «SE» (&3]

9
B

LITHOLOGY
SUMMARY

BR 42- 0.75 113-12.30 STREVELL 1675 15.0 2.08 56.0 56.0 m
10/11/15 220.9

¢




Well Name

Sturm-1

Madisoﬁ County
INEL-GT?
Andersoﬁ Camp
Bostic 1-A
Federal 60-13-1
Mt. Home AFB
James #1
Christiansen At
Ore-Ida-1 ’

¥Oregon

TABLE 4. Summary of Deep Wells

Location

9N/U3E-19
6N/4OE-31bba2
3N/28E—1baa
9S/18E-1dd
4S/8E-25¢bb
5S/1E-13cd
4S/5E-2Taab
4N/ 1W-27dd
11N/3W-29bbb
18S/UTE-3*

Depth
Meters

1210
1495
3160

650
2950
3385
1372
4232
2438
3050

Symbol on
Figure 28

MC

AC




TABLE 5. Average geothermal gradient and heat flow values for the various

\Bpov1nce$3

Qe

/) re 4'{,,
Province

Northern Idaho 4T/ 7%
Granite (14)
Basalt (9)

Southern Idaho Batholith
(Excluding SRP Margin and
Geothermal Systems)

‘Wleser Area .

B L

West rn Snake ﬁkyer Plaln
Ry DU S -
Owyhee Prateau V;» .« 75
Eastern Snake River Plain¥
Northern Margin

Southern Margin

Above Snake River Aquifer

¥Brott and others (1981)

Geothermal Gradient
°C/km

22+1
40+10

27+3

Heat Flow

mWm™ 2

65+3

T7+4

93+13
113411

274

Number

23

12

19
80

23

23
80

125




