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I NTRODUC TI ON 

During the past ten years the geothermal resources of the State of Idaho 

have been extensively studied in order to e.aluate the ene~gy 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 eart~ 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 radioactive d.= cay of potassium, uranium, thorium, and 

from the original heat of accretion and differentation transported to a depth 

of 50-150 km by mantle convection. In its most energetically useful form this 
I 

heat may be moved even closer to the surface by a magma where it may be 

transmi tted at high temperature to groundwater and thus tapped to produce 

electrical power. The outstanding ex~mple in the United States is The Geysers 

in California where 1.8 megawatts of electrical power are produced from 240 0 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. 
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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 

hea't flow are based on the SI system. In an earlier report in this series 

,I 

Brott et al. (1976) used the CGS system. Conversions between the two systems 

and some quantities in the English system of units are shown in Table 1. In I," 

SI units the worldwide average heat flow is about 60' inwm-2 • Typical low 

values of heat flow are 20 to 40 mWm- 2 and typical high values of heat flow 

are 80 to 120 mWm- 2. Values greater than about 120 mWm- 2 are not usually 

found except in geothermal 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 

- (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 depth~) 

areas of local concentration of heat at depth may be directly identified. 

Subsequent characterization of such geothermal anomalies, which may be due to 

anyone of many causes such as hot water flow along a fault zone, a magma 

chamber, etc., are the objects of geothermal exploration. A subsidiary 

quantitYJwhich 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~d 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., 1980,/ 

Figure 4). 

." ':- -. -~:' , 

x 



Purpose and Scope 
'\ 

Idaho has a wide variety of geology~,jn~'~any volcanic 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 g8Jthermal gradient 
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analysis of the various physiographic provinces of Idaho.~order to i den t ify : 

the nature of geothermal anomalies 
~ 

(if any) related to the tectonism, 

volcanism and other geologic si tua tions in the var ious areas. 
1\ 

Several of 

these areas have been the subject of special reports emphasizing many 

geological and geophysical aspects. detailed investigation of specific ') 
\ ~ ",' 

> anomalies is not the objective of this study although data collection has been 
,,------_.----_._-------

concentrated in some areas of special geothermal interesl] The results of 

this study can also be used for the constraints on regional tectonic interpre-

tationsO§dl ~ause 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 dr illed by pr i va te geothermal 

exploration companies, by the Idaho Department of Water Resources, and by 

Southern Methodist University using research funds from various government 



agencies as summarized in the Acknowledgements. Most of these exploration 

holes were dr illed to depths I~c;n ,the orde,B of 100 to 150 m. The holes.,; which 
......--.. , 

were drilled for geothermal studies were logged for gradients and core or 
J 

cutting samples were obtained for thermal conductivity measurement as a 

function of depth in the holes. In addition, several 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) and in two journal 

j ./ 
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 is 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. 
r 
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~ ;J1-ovr 
The only published heat flow studies ~ealing WitJ1,f Idaho not in 

series have been local in nature (Sass, et al., 1971/Urban and Diment, 

this 
-/ 

1975; 

Nathenson et al., 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 



and spring temperatures have been published. 
J Ross (1971) described the known 

locations and the uses of thermal water in an early stage of the evaluation 

process. Most recentl~ statewide information has been published by Mitch~ll 

et al. (1980 ( and on the State geothermal map (NOAA, 1982))' R;p-~-~s-~~aling 
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. In this report the serial number is generally omitted. Quarter 

sections are lettered A, B, C, 0, 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 lS/19E - 23CAC is in the 
uJr o5--r;£ :/~. Wf .}.~. 
S,E1/4/jNEtf the S~1/4 of Section 23, Township;7 South, Range 19 East. 

International System of Units 

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 

example is given. If an area has a uniform heat flow of 100 mWm- 2 and a 

uniform thermal conductivity of 1.6 Wm- 1 K- 1 the corresponding heat flow in 

CGS units would be 2.5 x 10-6 cal/cm secoC (2.5 HFU), and the thermal 

conductivity would be 4 x 10-3 cal/cm secOC. In this case the temperature 

gradient would be 62.5 mKm- 1 (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 

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 Ri ver Plain are the Jouthern Idaho 
,{e,Vi -:-y'la I /' 

lathol i th, the IIIdaho Basin and Range ,Province, the ,Northern Rocky Mountains/ 

,;Northern Idaho ,Batholith, and the remainder of ~orthern Idaho. The reasons 

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

the geology or physiography. 

6 



North of the Snake River Plain ther~ are two major physiographic 

provinces conventionally identified (RO~o~+.' 1'~~8)';- the Northern Rocky Mountains 

and the Columbia Plateau. The Columbia Plateau can be divided into three 

7 

/. ' 
~ ';,.' 

fI10UJ? Tal....,) , ..... ~ f *' 

subprovinces. From north to south these subprovinces are the Blue HH'l~ 
P,A,,_,.: . _., '.'_ , •• ""c ,", ,N. ,,"" " : 

~-et-ion. the ],ristate Upl_~nd section. and the Wallowa-Seven Devils ~Gt-ioID r,') , .. ' ;' ... 
" W". -' 

CI,' .' 

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

in this discussion. The Northern Rocky Mountains wi thin Idaho were not .)>:i"r ,,' 

. - .-~-
1"-'.1' t: .... ' . .-'.(.0;.;: '-"",, ,- _ 

subdivided formally by Ross 1(1958) ......... however. the U.S. Forest Service has 

divided the province into a number of sections (Bennett. 1974):' For the 

purposes of this discussion the Northern Rocky Mountain province can be 

divided into 3 areas. These are the southern Idaho j:>atholith and Challis 

sections which are considered together in this paper. the ~entral Idaho Basin-
~ I ~ 

/'Ov/1./ ' _ ~r' 

Range [£,e.ot-l-ort_ and all the remainder of the Northern Rocky Mountain physio-

graphic province which includes the ~orthern 
=-

Idaho batholitr .• cr.OChS-~- upi~ncts:~ ;v~r},.. ..... _" 
? ---~-:.-:=:-~.~:.:~ ___ l~i-;~ _"_' ___ .. _ 

I s~.f/("ff !de.-< 0.., ,~" q;,;fC.-:,.;..s '/;3"-,,, 
):fn.9,.-S ..r~p'-~JI1 CI"" ((,P / -----.---- .----..:-.---~--------... -

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 caldera~~. South 

of the Snake River Plain two physiographic divisions. the Owyhee Uplands and 
(j~_'O!:C.-

the Southeast Idaho Basin and Range/are considered 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 

such as along the Hells Canyon of the Snake River 'where Mesozoic sedimentary 

and igneous rocks similar to those in the Blue Mountains and the Wallowa 
.:'LtI .... , ('. ,>' '/ 

Mountains are exposed. In the northern part of Idaho; the Northern Rocky 

Mountains includes a batholithic terrain which intrudes Precambrian Belt 

Ser ies sed imentary rocks. In many Places) the Precambrian rocks have been 

mei:.amorphosed 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 sectionS ~he-Northern-Rocky 
I 

Meunta-~~ are composed almost exclusively of granitic and volcanic rocks. 

Again) 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 ag~ although 

8 

recentli.li evidence of an extensi ve early Cenozonic (Eocene) plutonic episode 
(j'.,j;;£~ v'" . <. ----~-----. -lVo__t~; 

has ~een recognized (Armstron~ 1975; CrJ~s_.~:..~983, 19_~~). The Challis 
s e.( i- ,(? '1 
~ contains the eastern part of the Idaho batholith and has extensive 

exposures of volcanic rocks associated with this Eocene magmatic acti vi ty. 

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 fracturinb. 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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J majer,QOr-t-ioo~, ef the Nerthern Recky Meuntain prevince'-ln" Idah~·--·is 

identified as; the central Idaho. Basin and Range prevince,~This-«~; is 
-~ - ~ 

.I" .... a..-";·~·., 1. ..... / :i-.:.-.• / . _ ._ ..•• ___ .. _~_ .• __ .- - -

CQQmpesed'i o:f--Bas-in-and--Ra-n£e-Wpograph-y-and--stpu(l-ture'--w±-t-ft high relier ranges of ~", -1/ --- -- ,..- 1\ 

separated by alluvial valleys. The general trend ef the tepegraphy is 

nertheast/seuthwest. The yeuthfulness ef the ranges ili this ar~ is clearly 

indicated by the numereus fresh fault scraps and the eccur,ence ef the 

"'-magnitude 7.3 Berah Peak earthquake beneath the Lest River valley near Mackey 
't, 

~ J 
en Octeber 28, 1983 (Desier and Smith, 1985; Scett and ethers, 1985). The 

bedreck ef the ranges censists ef felded and thrust faulted Paleezeic and 

Precambrian sedimentary recks. The structure and hydrelegy ef this area is 

extremely cemplex. 
c q ).--t;~ V\ C!' V\. / 'V~: (.' ~~I -. 

The 11 Snake River Plain previnces cemprises the area ef seuthern Idaho. , 
A 

medified by a meving het spet during the late Cenezeic. As a majer igneeus/-

tectenic event prepagated eastward at a rate ef appreximately 3.5 cm/year 
j 

(Armstreng and ethers, 1975), a predictable sequence ef geelegic events 

fellewed. The initial stages were the fermatien ef large scale silicic ash 

flews and asseciated caldera systems similar to. these that @!e n~ 

character~~~ the Yellewstene Plateau. 
A --. , 

het spet..; the area began to. subside due to. 

Subsequent to. the passage ef the 

7heJ-f 
thermal centractien.~l}9:z basaltic 

velcanism became dominant. The result was an extensive basalt plain with as 

much as 1 kilemeter of extruded basalts. This stage is represented by the 

eastern Snake River Plain. The youngest stage of silicic velcanism whose site 

is now covered by basalt is the area directly west of Island Park. The 

calderas formed during this episode ef silicic velcanism between 2 and 5 MY 

ago have been descr ibed by Morgan and ethers (1984)'1 Following centinued 

sUbside~~~:"':~t.~;~;~~·~·~~ ~~'~ lacustrine and fluvatile sediments(occurred in t~ 
~ ~-



r ;r~~/ 
Cough -resulting_.in the--formation-.of::!>.deep sedimentary basin associated with 

minor basaltic volcanic activity. (i!iJs---area is!1owrepresente'd'by the jestern 

Snake-Rl ver --Pla~ 

Two "anomalous" east-west trending range and valley areas are associated 

with the Snake River Plain. These are the Camas Prair ie-Mt. Bennett Hills 

area in central Idaho, and the Centennial Mountains-Redrock Valley area of 
--r- j \./" . . r . 

I~{/~J.I'/' :.,--";~- ~~ t.)"v\_.,_I" I..-; •.... ;:~~ .. ~ ..... -r I_I'/~'" /,,l.~ , 

southwestern Montan'?f In this repor~ the heat flow and geothermal gradients 

in the Camas Prair ie-Mt. Bennett Hills are discussed separately from the 

surrounding areas. 

South of the Snake River Plain there are two major physiographic pro
I 

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 

':~:"-:;~:1;::1 volcanic plateau of late Cenozoic ash flows and basalts sitting on top of an 

i>~.;1",/ -; essentially unknown basement. Relief is relatively subdued and tectonic 
-"c 'ic4".. ... FIJ7 
,t:lfrllJA'/ d-\actiVity in the last few million years has been relatively minor~ ____ ~ald~ 
IV"';" h.T",,! / - - { ,) L .. --r;;~.'/. l (1J87J points out that this province also represents a southwestward 
~ P~I~ 

/// continuation of the Snake RiverA hot spot track. 
:.. -" ,.. 

,,~ ';'\ '~J"l-"~"-c~ 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 
IN'cr,..--'f 

drilled in Idah~~ tha~some information on the deep thermal character of the 

1 0 
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area is available (Ralston and Mayo, 1983). The province is crossed by the 

Intermountain Seismic Belt (Smith and Sbar, 1974/ along its eastern margin. 

Numerous small (micro) earthquakes occur each year in this area of Idaho 
Vlr<2-o.-t-/", .r;:,~ : _. ,/ 

(Ara bas4" 1 980 ) • Very young volcanism has occurred in this provi6eftee. The 
I, 1\ 

rocks are both basaltic and rhyol i tic in composition and are extensive near 

Gray's Lake and Blackfoot Reservoir (see a discussion of the geothermal 

/ 
potential by Mitchell, 1976a)~ 

TECHNIQUES OF HEAT FLOW MEASUREMENT 

Introduction 

In a thermal study of an area,) there are three quantities of interest. 

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 measuremen0the 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 
" ,.----.---.-----,-, v-

cuttings samples (Birch, 1950;1 Sass, et al., 1971). The units used for thermal 
." - / 

'--- -----'" conductivity are watts per meter per degree Kelvin (Wm-~K-1). These units can 

be related to the thermal conductivity units (TCU) used in the report by Brott 
v~ 

et al. (1976)[ and Smith (l980~ 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 

1 1 



depth) the slope of a straight 1 ine through the points is 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 ale (1976) / are 
~eI5'tl~\ 

degrees ~entigrad$ per kilometer (equal to S.!. 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 hor izon tally 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 (mWm -2). llle relationship of these units to the heat flow 
/ 

units (HFU, microcalories/cm2 sec) used by Brott et al. (1976) is shown in 

1 2 

Table 1. As an example the heat flow in the hole 6N/2E-29ba)shown in Figure 4) 
(I '7 ~;.hC',:'l) 

is 173 mWm- 2 which is a product of the geothermal gradient of 63°C/km (mKm- 1) 

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 4 

represents an ideal case.~ecaus~tbe thermal conductivity is uniform through
;:;:::;-

out the depth of the hole and the heat flow is constant with depth, therefore 

the geothermal gradient ia,-,Constant as well. In many case~ the geothermal 
knO':ul-? 

gradient may not be uniform and causes of this nonuniformi ty must bel) ti19:der 

~ 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 
~....- '-... Va ~. ~ '; V.//l:., 
,--01'/ thermal conductivity ~ang~"dt.le te changes in stratigraphy (well 7N/42E-

c. 
19de). The upper stratigraphic unit is welded tuff with a measured thermal 

/ 
conductivity of 2.05 Wm- 1K- 1• The deeper unit is a tuffaceous conglomerate 

with a measured thermal conductivity of 0.97 Wm-~K-1. The geothermal 

1 3 

gradients are 91.3 and 194.8°C km- 1 respectively. The heat flOW, computed as \ 
: ~ ~,~ (;I", • 

the product of the geothermal gradient and the thermal conductivity'is 188 

mwm- 2 in both units in the well and so is constant with depth. These results 

imply conductive heat transfer and horizontal layering. The values of 

temperature gradient and heat flow are very high in this well because it is 
l'\c:;-/fcf:/~ / 
~art~f the Newdale geothermal anomaly (Brott et al., 1976): 

L.:e: -7\ 

At depths of less than 20 meters; temperatures may be affected by the 

annual temperature change at the surface which has an amplitude of 10°C or 

mor~~ substantially larger than the typical change in temperature 
(, 

associated 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 rocks the annual temperature 
,/ 

rtl .... ('--'" 

~i--H-at-torrr has an effect to a depth of only 10 to 20 meters. The effect is 
~~ 

discussed in much more detail in ,,~~wen and -;~a;~~ and Brott et ale 

(1976).V ---I. ·t - ~ ,~:. '":7~:J:,.('; -' .. ~.-~~/ 

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 
...... '- .. -... ------- -

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

because of complexities in geology reflected as lateral thermal conductivity 
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variations. In much of the Snake River Plain and the Owyhee J:-latea~, the 

topographical, cultural, and vegetation disturbances are moderate and do not 

have significant effects on the temperature gradients. In the mountaineous 

regions of central and northern Idaho, however, such effects cause significant 
VI1VI~.·~"LQ; r 

gradient ~rturbationi1 Terrain corrections have been made to the holes in 
It . 

areas where the effects are significant. In the heat flow data table~ 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 batholi t~ therefore; 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 eliminated-;'\§5~ fac'D ~ the case of geothermal exploration, D _ ::::;:;-

the object is to find areas where hot water approaches the surface. AlS~ 

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. Thu;; there is a possibility of water being naturally in motion 

in these areas. In facS 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 fl019§mingt1ionduotivel.!) from 
Ii '-

the interior of the eart~ 

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

caused by the movement of water up or down a well between ::fu:eviou81y 
. ~'-.f. -.! ""- .-..... '". -:... . ...... ,~ 

~~Jil aqUlferSAfollOWing 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 
1;·1.",. 

filling the annulus around the casing with chemical grout or cement (Roy and 
' ___ .. _.'" . 1.'';1./ -.. c .•.. 

others, 1972; Moses and Sass, 1979)~ A number of the wells discussed in the 
'-----

following sections show temperature gradient anomalies due to local water 

circulation0~~ ~tion of these ~-t-s---ot) effects will be made when 
~~ 

temperature-depth data 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, Lv.e-r-il nonlinear temperature depth 

curves were observed above the water table. This effect was first described 

by Brott et al. (1976)~ An example of this type of curve is shown in ~igure 5 

for well 4N/40E-12da~ The water table is at 160 meters and the mean surface 
. 4. 

temperature is about 10 oe. Another example, 4N/41E-4bda, is also shown. The 

hole was logged at 3 dfferent times with very different temperatures observed 

above 50m. 

subsequent 

exhale air 

during the 

Several other examples of this phenomenon are shown in some of the 

temp,erature-depth figures. In ~hes~ types of wells, which typically 
LEl:r!¥( __ .II'J~l:!~ ~~:-itOTP-,-/""~~_!.~~~~;4I.:~.~~~ ___ ~_~r/~~~!':!_i!~ .. !,~ j:.,:1~1~~-:(*-) 

during .·tfte ~~inhale \>-at ntgtFt, the temperature depth curve - ~.~ 
;- t v'(,.j-;-,! 

summer time iS16§gativ~ throughout the zone of high permeability. 

Because of the large disturbanc~ 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 



f ' 
t-! '''''''. 

" ! 
1.,.I~ ... U··i.· .. ~·;"';'I~ , 
1 
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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. 
(.,.1/W~IV''' "...,/ 

Regional water disturbances are caused by~a~~~ly oQouring~water move-
.......... - -/1 

r..-""..--t: ... f,,~::,,(,(·)a.,A (.~7;Oo!""",~(~""r Ll~i/1' 
ment

/
\ in and between major aquifers due to differences in@.ezomet.Pie leveli.-

cai-en&--.anit1letween'-the .. -aq1:.lHer~~ For examplE;. low temperature water may enter 
'-,. I~q ,., C(.. 7/,«{ 

an aquifer from the surface,:with the:result/tha~geothermal gradient is 
J~ ~ ~ ~ ~ 

decreased above the aquifer because the lower temperature water absorbs heat 

and transports it downward or laterally in the aqui fer. 

water flow may be up, Le. the aquifers may have positive 

.:-~' ;''';'''.. ".,J/, ~ .~'~h ; 

''"geWRstreamJ.'r the 

I~Cr'''":,,,- vt74 ..&p/i 
potential heads. 

,1, 

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 
_.. . _. - ___ ._ .... --..... ~ .. '- I,.,'~_-.-.--.-.-.. ~-. ') 

regional value (see Domenico and Palciauskus, 1973{ for some simple models). 

In another area) high-EeriJperature""water 'tr'om 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 is 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 

par~ of ~e ~tat8 e19Idaho is listed in Table 2. Data from eastern Idaho will 

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

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



gradient and heat flow can be reliably measured or estimated. The wells are 

identified by both township-range-section and by latitude and longitude. In 

additio~the name of each hole as shown is as the tectonic province. 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) '!' The number of thermal conductivity measure-

ments on samples from a particular well is shown. Columns for corrected and 
'-

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-
~'.-.. ---~-.-.---- ~.-.------~. 

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

.; 
/./ ~\' -~ 

.- -
---~ ---.----

,;:_ ,. ~"'c; / .;)" ;" 
,. 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 jn 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 
1\ 

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 calculatedjthe 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 

wi th estimates of some of the geothermal information where possible. 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 included in this table. t:1any of (the data come from the 
j- J j V \I 

publications of Brott and others (1976, 1978, and 1981) and Smith (1980, 1981) 

as referenced. These data have been included here for completeness. In 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 



gi ven 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 

to stop water flow" and from which only a minimum sample of the rock is avail

able for thermal conductivity measurement. Thu~ in many cases interpretation 

of the type of influences present and the rock encountered by the hole is 

necessary I~.a~ 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. 

" . ~ ..;... 
~1A.ts-,< .,.",c,:t<. S r{~ 
-Iti€1; simplest area~ to discuss ~ northern-Ida~because) in genera~ most of 

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

primarily by conductio~ and interpretation of the results is straightforward. 
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to re. > 
There are three different geologic terrains present in thts area of Idaho..an..Q. 

1/ -

four-c11fferlmt}mysIo-graptrtc Pt'ov~ (see Figure 1). These geologic terrains 
(w~ .... t~ ~, <'r\.o.~;-~tf.~ .. "",) -' -, arel~ composed of the Precambrian Belt Series low-grade metamorphic-rocks/? 

t 

~o-.compose.a.~Mesozoic and Cenozoic age granitic intrusive rocks&omppising 

t.fleCnorthern ~t of th~Idaho batholith~aSSQCjat.ed gPan4.--tic f}'l:t!ten·B:"1 and 
A -

the Blue Mountains-Wallowa-Seven Devils provinc~ and ~e composed ~'Miocene 
. A 

basalts,~ ~~·ge--0-f-the--Columb.ia_pJ.ateau--pr-O-V4nce-~and 
~'-



~ 

---O¥~g---a- vat'1ety ot older-----r-ecl<s of Ul-e· Blue Mountains and Wallowa-Seven 
-' ____ 1'" 

Devils provinces)~eCiall y jn tbe.-We-isef'-1lrea-a-t-the--sou.thwe-st--edgeof the 

-, /, 
ppo¥~nee~ Histograms of geothermal gradients and heat flow for sites in these 

three different terrains are shown in Figure 6. Average gradients range from 

approximately 40 0 C/km in basalt to 22°C/km in granite and in the Belt Series 

/\ r"",tr.t 
rocks. These 1\ ~f'iatl~ reflect~ differences in the average thermal 

conductivity of the roclt:J~a'l~ ~e 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 mWm- 2 based on 23 determinations. This value is typical 

of the heat flow in the Northern Rocky Mountains in the United States and 
;I" ,/ 

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

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

value is within the range of average heat flow values in the Basin and Range 
,,.C" 

'(---"p~;;;i~-ce"(ROY and others, 1972} Blackwell, 1978)~;" This value is characteristic 
",------.-.-~---,,-.-- -.-- ".-.~ . 

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 

., I~ 
The thermal regime/i in I! southern (Part of th~ Idaho batholith stands in 

-f' .... J... /..... --. 

distinct contrast to that in "northern l~pt of th~ 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 ~rt of th~Idaho 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 
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temperatures, and geochemical temperatures, have been discussed in detail by 
/' ",,/ V ../ 

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 ~ x 107W. This value 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 the/lbatholi~th liS slightly 
_ -I"-L' /~dtv-J, 

higher (about 10 mWm 2) than the heat flow in/iNorthern Idah9,~ Histograms of 

gradient and heat flow are shown in Figure 6. The average "background" values 

are about 26°C/km and about 75 mWm -2. 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 85mWm-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 wi thin a km or less of the nearest hot 

spring so significant areas of high heat flow are indicated around many of the 
;::; 

hot spring sites. Because of their possible use as energy source~ 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 

"-' linements, geophysical exploration of the systems is difficult due to the 
Ii 

rugged nature of the topography and the limited acces~ilit~ 

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 locations 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, 1980)( Detailed geochemical information for the springs has been 

discussed by Lewis and Young (1980af. A simple model of the hot spring 

circulation would envision flow dr i ven primarily by head differences. So 

regional water flow would be down in the topographically high areas north and 

south of the Payette River lineament 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/SE-16bcc) about 1/2 km from the river and its 

topographic lineament. 

22 

fl""" .. 
In an attempt to explore the size of the thermal anomaly a profile of ).Vii 

holes (SMU GV-1,-2,-3 and -4) was drilled along Wash Creek (8N/4E) 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 
+wo 

near regional heat flow values of 81 and 87 mWm -2. The Z holes closest to the 
I[ 

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 I W--s 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 1 00-122°C based on the Si02-quartz 

geothermometer to 56-69°C for the Si02-chalcedony geothermometer (H3Si04 

correc ted) . In general,reservoir temperatures are interpreted to be 10-20oC 

above the observed surface temperatures. Thus if 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 UE this apwalong the South Fork of the 

Payette River, the origin of, and controls on)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 local 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 batholi tt;; 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 
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generally associated with hot springs in major drainages in the Western 
---

Cascade Range of Oregon 1!31ackwell and others, 1982). 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 further 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/4E-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 bathol! tho 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 

batholi tho 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 Bayhorse mfriing district (12N/8E) and along the Salmon 

~ '" 
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River' (hole l1N/14E-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 Plain. 

In addit ion) hot springs are rare in this area (see Plate ~). 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 rtastern Snake River Plain 

(discussed below). A few low quality sites show low gradients in shallow 

ho le s dr illed for mineral or water exploration. Several relatively high 

quality geothermal gradients and heat flow values have been obtained in the 
(/jJ'..( ~' .. ~ J...t~..,.~-.:. .. ~ ~ 0" I, 1",-1-· t.lth~ #~. p.;)', I 

vicinity of the Gilmore Mining district (13N/26E and 27E). Heat flow values 

in the bedrock of the Lemhi Range are 55-59 mWm- 2 , significantly below average 

values elsewhere in the greater Northern Rocky Mountain province. On the other 

hand) the gradient in a deep hole in the adjacent Lemhi River valley is 84°C/km 

and the estimated heat flow is greater than 105 mWm- 2• As is the case with 
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the;Southeastern Idaho Basin and Range province (discussed below0 deep drill 

holes will be required to evaluate the intrinsic thermal characteristics of 

this province. 

Weiser Area 

Several holes are available from the Columbia River basalt terrain at the 
--.I-- ' .J./ 

'~-~-:r.,rr~.,;-L.. ., .. _ ~ ';: 'r __ 

.s:fu,ltnwestern-ccirn¢1'" of theLj; Iaaho bathol*R-ZI-shown-as-~Wal1owa-Seven ... Devil§] 
a~/.'r'r·~r.tv'·'·""'·./:·,;j''''''<J··~.., ... ~' : .. > r •• _.,../I,,-J.c_.~'" /_ ,_:" 

proV-i-nee-rooi,{Figure 1) . 'This area has attracted some geothermal exploration 
- """l' 

activity because of the presence of Weiser and Crane Creek hot springs (Young 
~ j 

and others, 1977; 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 

11 N/2W-22dbb) • The 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 
f V 

geologic section nonetheless do exist as shown by Smith (1980, 1981) based on 
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deep wells Christiansen ItA-1 (11 N/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 1t1 well (9N/3W-8) which encountered 1000 m of 

sedimentary rocks and no basalt. A nonequilibrium bottom hole temperature for 

the Christiansen flA-1 well is 130 o C, resulting in an estimated gradient of 

greater than ~8°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 

tJ ("- -: 
Ri vel'" &asi!f. Further comparison of the temperature-depth data from the 

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

in a subsequent section. 

:..t,r. ..... ,-:, ........ ' .. 

1-1 €P. -:- ~.::..- ~;.:...: Dt! i':;~ 
IRe ste.rn __ ;:;nalse...-RiYer-P-la~-rr 

The /estern Snake River Plain has received extensive attention 
V' 

in the 
V 

1978) • past. It was first studied in detail by Brott and others (1976, 
v' tr/ _,_~ 

Subsequently studies were carried out by Smith (1980, 1981) and by Anderson 
- , '-----.. --~-

and others (1981).- Detailed aspects of smaller parts of the feature have also 
--"_ .. _ .... -'-" ," ---

----Seen discussed. The We iser and the Bruneau-Grand View-Oreana areas have been 

---------- - --
the object of several studies--lYoung and others, 1978, 1980, -r=-::: 

-~--- -._----------- 19~~ The 
-----~-

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 discussioS as we17 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. In spite 

of the extensive data base)the patterns of heat flow and geothermal gradient 

--------------------------------------



remain uncertain and subject to further study. The broad outl ines 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).vr 

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 

cuttingsl~Jmay be available at best. Only in a very few cases/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 

are 120-150 mwm- 2 while in the low heat flow region of the central Western 

Snake Plain the heat flow values are less than 80 mWm- 2• 

There are quite a number of deep 
(' (J v'I" 1 '\(./ c:-..-o,.v; 

hOleshin ~~depth ranger300 to 500 m. 

__ III 
wells ff.~11 this area with over twenty 

I 

Some of the typical temperature-depth 
l 
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OI~r·'. Y'I "'.f'::-

curves from holes in the :~fl raRge' c:iF 75 to 200 m are shown in Figure 12. 
,..-.--_. ---- /, 

Shown in Figure 13 are temperature-depth curves for most of the holes deeper 

than 200 m. The data wi thin the fotern Snake River Plain ,in general, fall 
~ ~/ 

into two categories. These categories correspond to areas of relatively high 

gradient and heat flow (on the order of 100 0 C/km and 120 to 150 mWm- 2), and 

areas of moderate gradi€nts (about ~OOC/km) and average heat flow values (60-

The remainder of the area is transitional and of intermediate 

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

Agure 1 ~. Most of the gradients range between ~5 and 85°C/km. Heat flow 

values show more variation ranging from 50-150 mWm- 2 with an average of 100 ± 

10 mWm- 2• The lithology in most of the holes is lacustrine sediment with a 

few of the holes drilled in basalt. 

An example of the variations in gradient are illustrated by geothermal 

data from£/\ relatively deep holes in the northwestern corner of the ~stern 
to/~I;;" v v 

Snake River Ba8~ (Smith, 1980, 1981). Temperature-depth curves from these 

holes are shown in Figure 13a. Gradients in these holes vary from ~5 to 

No samples were available for thermal conductivity but estimated 
hI< 

heat flow values for these (6..:; holes dr HIed exclusively in sedimentary rocks of 
II 

Plio-Pleistocene age average 110 mWm- 2 and are thought to be characteristic of 
.,f l'{o. ,;... 

the~estern Snake River~8iRo 

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

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

(pC <;""~....y 

and heat flow are found along the axis of the fi. Snake 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 dat~ the origin of some 

parts of the pattern has now become clearer. Deep drilling in the Boise front 
CJ ",e cJ. 

area and in the Bruneau-Grand View~iGnDhas demonstrated that the high heat 

flow values there are related to intermediate temperature (40-80 0 C) geothermal 

systems and relatively local 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-11 ab and llbc, 6S12E-34bd, 

6S12E-20ab, 7S/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 o 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 
/ 

---; • .:. • I r 
1! .. ,~';J>;"lj, ,,,:." 1*,," C I'..c...(~,,- __ 

flow is driven by;-elevation> differences-:xon-.t.lle-wat.er-
--- :;;:r 11 '--"--

fur ther away. The 

tabl~ 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 Plail) 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. 

30 

Along the south edge of the ~stern Snake River Plain and the extreme 

southwest border of the 6stern Snake River Plain, warm water is generally 

V 
encountered in wells that go into silicic volcanics. 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). /~ Geochemistry suggests that maximum temperatures in 

the geothermal system, if one exists, are 70-100 oC. The maximum observed 

temperature is 71.5°C in well 8S/14E-30DBA1 (approximately 135 m deep). The 

origin of most of the warm water may be similar to that in the Boise and 

Bruneau-Grand View areaf~ 

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-25cbb, Arney and others, 1982, Arney, 1982) to a depth of 2500m (see 

below). Typical temperatures in these wells (2S/6E-11dac1, 4S/10E-30bba, and 

6S/3E-10bab in Figure 13b and, 11N/6W-3bd 9N/3W-36ddb, etc. 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. 
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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 mWm-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 mWm-3 while on 
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the margins 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 ~stern Snake River Plain have temperatures of over 50°C at 

depths of 500 m or less. Even the lowest gradient areas of the~tern Snake 

River Plain have values equal to the continental average and a temperature of 

40°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 large 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 the fluid 

flow pattern does not seem to dominate is near the southeastern edge of the 

along the line of AA'. 

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 volcanic plateau 

built on a largely unknown basement. The boundary between the Snake River 

Plain and the Owyhee UPland~ is not abrupt at the surface but is probably 

marked in the subsurface by buried faults. These structures may be the 

hydraulogic barr iers that locate the geothermal systems of the /estern Snake 
I;'io ';" $(l.rn,u'i.,tu 

River'I\BruneaU-Grand View, and Twin Falls areas. 
') 

The south to north lateral 
-

flow model of the geothermal systems proposed by \ Young and others (1981) /:'"- . 
'::----~ __ . ____ ~._ .. _____ ~ .. ____ ._._ .. ~~.-'. !::'·~"f'."I:~',.:;-

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

eh!·; _~ 
at least part of the ~\'"h1~(see Figure 15). 
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Temperature depth curves from several of the holes in this MovinoJt} are 

shown in Figure 16 and histograms of geothermal gradient and heat flow are 

shown in Figure 17. Gradients range from over 100 o C/km in hole 9S/5E-4da at 
/ , ~».~ '1 ; .;, I tc 

the northern magin of the prov ince to 16°C/km in well 12S/ 4E-1 4 bc. The 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 

q V'U'~ -2 
in the @'ovin~ is 51 ±4°C/km and the average heat flow is 98±7 mWm ~ 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~stern 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 

~tern Snake River Plain, thus the lower gradients for a similar heat flow. 
aAC--<J-

There are clearly high heat flow and gradient sites within the ~ 
It 

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) ~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~Mt. Bennett Hills 

The Camas Prair ie/Mt. Bennett Hills area is discussed seperately to 

emphasize the apparent geothermal potential of the area. The general 

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

.. -.~ 
high geothermal gradients in the Camas Prairie was pOinted out by Walton 

(1 962)} based on the increase in flowing temperature with well depth in the 

.1 
IV"; '_. 



artesian wells in the valley. He calculated an average gradient of 92°C/km. 
,.., , 

Temperature-depth curves from ~8 shallow wells in the area are shown in Figure 
1'" #','< J '}.;..,.c.-,,~~ 

18. The gradient value determined by Walton (1962) is verified by the 

gradients in wells 1S/12E-13baal, 1S/13E-7dca (not shown), and 1S/15E-2labc. 

The holes are in low thermal conductivity clays, but the estimated heat flow 

values are still high (100-123 mWm- 2) and significantly above those in the 

adjacent Idaho batholith. A single value in the Mt. Bennett Hills in a hole 

dr illed spec ifically for heat flow studies is 69 mWm -2 and the gradient is 

51°C/km in silicic volcanic rocks (2S/14E-36dcc). Intrahole water flow 

disturbs the lower part of well 1S/13E-7db. The nature of water flow required 

to cause the observed curve is indicated on the figure. A hole at the south 
()..A-'-A).._ ) 

edge of the I@bprovi~~e, near the north edge of the ,Eastern Snake Hi ver 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. 
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r '- hn) a.., t?~d "'-71V~~f 
~ere is alone well~omalij(1S/1.4E-20Cdd) in the Camas Prairie-1@..th:!1 

.-~ 

gradient of 181°C/km and a heat flow of 250 mWm- 2 • 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 little 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 
. _ ,./0""- I·, 

At least 300 m of valley fill are present (W;lto~~~--;:U~~'-' ,'-E'''''''~;' encountered. 

temperatures of at least 40-50 oC 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 

justified, 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 locations, demonstrating both active volcanism and tectonism in 
, , 

this area within the last few million years. Mitchell (1976a) v reports 

geochemical data from 79 m deep well (lS/17E-23aabl) at the northern end of 

Magic Reservoir with a surface temperature of 74°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 

about 5 km west 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, see also Table 2, this 

paper) and temperature-depth curves are shown in Figure 18. The gradients in 

the granite holes are comparable to those in the unconsolidated sedimentary 

rocks so the heat flow values are exceptionally high. The heat flow value is 

89 mWm- 2 in hole lS/18E-16dcc 5 km west of the hot well and 156 mwm- 2 in hole 

1 S/18E-32acc 5 km southeast of the hot well. The highest gradient and 



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 0 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 this area. The area 

encompassed must be at least 7-10 km2 • Mitchell (1976a) suggests that the hot 

well is located along a fault intersection. Hole 1 S/18E-32acc is along the 
/' 

trend of the major fault system. Struhsacker and others (1982) mapped 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) has 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. 

36 



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 30-40DC 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. 

o-~· -+,.,::':" 
I-!ZY-J:;:'J~) Il,", c .• ' ::/",:,;, G·"~'.~·, .. EASTERN SNAKE RIVER PLAIN liJ! .. :-F.:.."",.I'::' Pi:,. , 

Heat Flow Data 

Geothermal data from 55 holes in the ;(astern Snake River Plain and Island 

e.~~ e"~ 
Park area are listed in Table 3. Much of th~ data w~presented by Brott and 

others (1981 { although a number of new si tes are included in the table. A 
;/ 

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

included in Appendix B. These holes are ones whose temperatures are 
fc I v' .-

controlled by flow in the snakerPlain aquifer. 
!fI ~r r 

The data from the snake~Plain 

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 
~I~i 

wells in the study were drilled for water, but ~of the wells, averaging 100 m 
f.,,~ 

in depth, were drilled specifically for heat flow, and-4 wells over 500 m in 
If 

fill; .-
depth were dr illed in the Snake ~ Plain aquifer for geothermal studies. In 

37 
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addition~ a set of data from a geothermal exploration project was made 

ava ila ble 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 
f(( v-t.,. 

as in Table 2. New holes in the Snake IJ Plain 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 

C~nozoic sedimentary rocks were also encountered. Typical thermal conductivity 

values of the rhyolites are approximately 1.9 to 2.4 W m-1 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-Cenozoic rocks. 

These holes included 9N/30E-2cdd and 9N/32E-30bca, which were drilled in 

Paleozoic limestone; and hole 8N/28E-3ccc1, which was dr illed in Paleozoic 

quartzite. 

Figure 20 shows a composite~~~ section of the heat flow values across 
~ 

<2-,,5if./V> 
the eastern part of theASnake River Plain. The heat flow values 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 

mWm- 2) on the margins and low values (mostly in the range of -30 to 20 mWm- 2) 

in the 
,ft JtV" 

Snake I'. Plain aquifer. Although a quali tati vely similar heat flow 

distr ibution is observed in the ~stern Snake River Plain (~own in Figure 

15), i.e., low heat flow in the Snake River Plain and high heat flow on the 
I v,~vi- we 5l")~,..., 5 ?:r ;~·'r l,'j_ ;- 1"/',,; 

margins, the causes for the pattern ~ t,are somewhat more complicated. The 
\ 



low heat flow in the w~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 

,astern Snake River Plain is caused by regional cold groundwater circulation 

in a major aquifer system. The thermal refraction effect in the ;Eastern Snake 

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

developed. 
• .,k,,- .... 

The division of the northern and southern marginS~ the Jiastern Snake 

Ri ver Plain into eastern and western parts is along a line which passes 

approximately through Arco and Pocatello. The values east of this line are 
'rlr.t.5 . y ... ",,,,,,.:,,; -, , 

associated with silicic vOlcanic¢, which are 5 m.y. i&l4 or -ye~. The low 
, t., . . 

heat flow values on the northern margin near Arco are due to lateral movement 
f. 'r' '/' 

of groundwater into the Snake"Plain 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 distr ibution of surface heat 

IZI~V 
flow along the margins of the Snake n Plain aquifer. In spite of these 

complexities, the average surface 
c~1hf';(,':' 

high on the margins/and anomalously 
'" 

(?IY( or 

Snake"Plain Aquifer 

heat flow values are clearly anomalously 
~pn;"'_ 

low in the Snake ~la in!l.qui-f~~. 

The data shown within the dashed line in Figure 19 are from wells that 
f.; .II!. f'-

bottom in or pass through the Snakel,Plain aquifer. The predominant lithology 

of these holes is basalt although foJ.:ume-tr'-i-Ca'l~ minor interbeds of 

39 



sedimentary rocks are present. The lnterv~l gradien~ and heat flow data from 
(f; ;,..--

wells located wi thin the boundary of the Snake II Plain 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 categor ies are shown in place of the heat 

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

conducti ve; the heat flow is controlled by the difference between the mean 

annual surface temperature and the local aquifer temperature::; an-!~ may be 
r(/ V:V' . 

negative over large areas. Holes within the area of the Snake~Plain Aquifer 

are listed 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 

aquife~ the heat flow regime is convective and the temperatures are 

approximately isothermal due to the mixing of circulating fluid. Below the 

aquifer system/ the heat flow regime is little know~ only a few holes are 
II. -:::;::.-

deep enough to sample subaquifer conditions. These holes are discussed below. 

In a significant fraction of the holes"., the 'above' temperatures are 

disturbed by the 'vesicular' basalt effect (see previous discussions in Brott 

and others (1976)~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. 
f.!, . .J~ ~ 

The Snake I) Plain 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 lines show the discharge areas of the 

aquifer. Each flow line on the figure represents 18.5 m3 s-1 flow of ground-
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water. The two solid lines which cross the aquifer show the locations of the 

---------Mud Lake (eastern) and Arco (western) hydrologic barr iers. The water table 
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\ 

drops approximately 30 to 60 m across each of these barr iers. 
J. , 

Hasket~ and 
~. 
~ 

Hampton (1979) suggested that these barr iers may be sediment zones on the 

'downstream' side of old centers of volcanic activity which now are covered by 

observed aquifer temperature given by 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. 
r /,-', 

The hydrological features of the Snake, Plain aquifer have been exten
ti . / 

si vely descr ibed by Mundorff and others (1964): Norvi tch and others (1969)( 
../ ~-

Haske~and Hampton (1979)~Lindholm (1985), Whitehead (1986), and many others. 

The total discharge of the aquifer is approximately 185 m3 s -1 and occurs 

primar ily 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-1 • The aquifer system is 

composed of many Quaternary basalt flows with occasional interbedded 
, 

sediments. 
(tl vJ" 

In the western part of the snakenPlain aquife~ the younger flows 

(basalt of the Snake River Group) over lie 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 
c/ 

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 .• " 

-I' 
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contact between the Tertiary and Quaternary basalts. Results from a test well 

recently drilled near Wendell (7S/15E-12cbal) have emphasized this difference. 
:..,~ .; 

Whitehead and Lindholm (~98;) found that the permeability in this well 
tLc .-

decreased drastically at the cont~between the older and younger basalts. 
(\ 

KI"" r 
snake~Plain Aquifer Thermal Model 

/ ~~~ 
Brott and others (1981) presented a transient two-dimensional Snake;,Plain 

f\ 
aquifer thermal model ( reproduced 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 ~stern Snake River Plain, the model 

of Brott and others (1981 f is briefly summarized here. Hydrological models of -
R,v'~ (~j 

the snakettlain aquifer were constructed by Mantei (1974 and Moreland (1976). 

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 distr ibution of the model was obtained from a least 

squares linear fit to surface temperature versus elevation for 300 wells in 

I the .. ,Eastern 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 veloc ity assumed for the flow in the aquifer was 1 km yr-~ 

(about 3 m d- 1). The active convection zone shown in ",igure 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 tempera ture 

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 becomes 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. 

R/:"Y' 
Comparison of snake~Plain Aquifer Model to Observed Data 

/ 
vi 

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

observed in the ~stern 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 on the Idaho National 

Engineering LaboratorY,iINEL,) are shown in Figure 23. The highest g!"'ajie"lts 

are observed in holes along the margin of the Eastern Snake River Plain and 

the aquifer (19, 22, and 23). In additio~ Ross (1971) "reported data from hole 

3N/27E-9ab) at Butte City where a temperature of 42°C was measured at a depth 
',,-' , 

of 150m. The behavior of the. gradient at greater depth is unknown because 

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. 
f /,"; 

As in other areas of the Snake/Plain aqUifej the temperature-depth curves 

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

/---CANP-7, PW, 8, 86)\, heat flow and very low aquifer temperatures. These 

/1.0, l",<-.-'"·~··i " characterIStics occur because the recharge water, which originates mainly from 

'C""~!~'" 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 iSJthermal 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 



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 

negati ve values in the recharge areas to values of about 60 mWm -2 in the 

discharge area of the aquifer. These observed trends and their magnitude are 

consistent with the predictions based on the two-dimensional model. Also 

shown in )'igure 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 li, 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 21gure 24b 
if 

were calculated assuming a permeability of 0.8km/day and the water table given 
), 

,1 
by Mundorff and others (1964)". The results in both cases show an increase in 

aquifer temperatures downstrea~ 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 figure 25. Wells USGS-G3 and the 

--' 
~ ~}/:~~/ '-~~'~, I 'f 

1"--
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Madison County well are located in the recharge area near the eastern boundary 

of the aquifer. Three holes were dr illed 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 400 and 500 m which locate 

a lower boundary for the aquifer. INEL-GT1 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 dis~urbances 

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-GT1 have 

heat flow values of 110 and 109 mWm- 2 , 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. 

were 

Numerous wells with anomalous geothermal gradients and heat flow values 

described by Brott and others (1976) ~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/40E-31bba1, Figure 25) and one 1500 m deep production 

well (the Madison County well at 6N/40E-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 anomaly, 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 
("I"C' c 

in areas which may be considered typical of the Snake Plain 
/\ 

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 

46 



1I7 

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. 

of the recharge for the 

Temperature and hydrologic data indicate that much 
f,;{/ 

Snake n Plain 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 ~stern Snake River Plain also 

have wells with relatively high temperatures and geothermal gradients. Corbett 

and others (1980 )/discussed the Tyhee· area near Pocatello. Highest water 

temperatures in wells there are just over 40°C. Struhsacker ~nd others (1983~ 
discussed warm water occurrences in wells near the Rock Creek Hills (11S/18-

20E) • The highest temperatures found there are 1I9°C. They discussed 

geochemical techniques of evaluation of such low temperature systems. 

Heat Budget Analysis 

j 
Brott and others (1981) made a heat budget analysis of the 

aquifer. The surface heat flow within the boundaries of the 

(\1"; v 
Snake" Pla in 

/ 

KJV."? 
Snake IJ Pla in 

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

the aquifer was calculated to be 1I2.3 MW. The total discharge of the aquifer 



is approximately 185 m3s -1 • 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 mWm- 2 • The heat flow values actually measured 

below the aquifer in wells USGS-G2A and INEL-GTl are 110 and 109 mWm- 2 , 

respecti vely (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 pred icted heat loss is 221 MW, and 

the predicted temperature increase is 4.9°C. This predicted temperature 

increase is consistant with the observed temperature increase (see Figure 24). 

Island Park Caldera and Vicinity 

is 

The youngest ~eri71arge silicic volcanic feature in the Snake River Plain 

the Island Park caldera (Hamilton, 1965)/ 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)J this 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).J Although the 1: 250 ,000 scale 

Ashton topographic map indicates hot springs in llS/41E-14 and 15, no surface 
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eViden/ of a geothermal system is present at this time. A Hoover and Long 

(1975Y ~~a~ed-~n el~~trical resistivitys~U~~~.1s~;~~~ed that the area had j 
li t tIe geothermal potent ial. Recent ly , however, Hoover and others ( 1 985) 

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

dr illing project in the area. The results of that study have been released 
- e 

and are discussed in this section. Two 300 m &ee.i and one 100 m deep1 holes - - --
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 locat ions 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 

{'II'- .-
the Snake ",Plain aquifer. The two deep holes were essentially isothermal to 

total depth, both having gradients less than 10 DC/km below 150 m (one positive 

and one negative). 

Another heat flow test hole was drilled to a depth of 278 m in 12N/44E-

10bbc (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 approximately 180 m. At that pOint it increases 

to 12.7 DC/km between 150 and 300 m. A 300 m hole was also drilled near the 

center of the caldera in 12N/42E-36ccb. 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 12NI 44E-l Obbc. In this hole (HFT-19), gradient increases 

systematically from 27.3 DC/km to 65.5 DC/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 
f \ ~ ')" 

of the caldera in 13N/42E, sections 24 and 25. !WO holes ,were measured",near 

the shores of Island Park ~ about 1.5 km northeast of the north-dm of the 

Island Park caldera (see Table 3). These holes are only 38 m deep; however, 

they show very uniform and high gradients. The hole in section 2!J 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 mWm- 2, which are distinctly anomalous with respect to regional values 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/!J2E-

lbc, Appendex B), and a hole 6.5 km to the west (HFT-20 13N/!J2E-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 blind, 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 ~stern 

Snake River Plain;at much lower elevati0;:t;of approximately 10-13°C. 
~. 

~-.~ £'''&--''-'''"(1:. 

A high/ gradient was encountered just south of the caldera rim in hole 

9N/!J3E-l1bda. 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 Ill, 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 hydrology of the province is complicated as 
l'2,w v 

well. Furthermore, unlike the snake~Plain 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 

I 
uniformly low to negative gradients as is the Jastern Snake River Plain. 

There are several hot springs in this province, most notably Cleveland, Maple 

Grove, Squaw, and Battle Creek hot springs (Mitchell and others, 1980)-= 

Geochemistry of the thermal water suggests temperatures of 150-~OOoC 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 450 m and 2300 m cleep are shown 

in '~igUre 27. Well 15S/39E-6ca (SUN-1 001) 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 1125-1 well (7S/4E-25) is near the Blackfoot Reservoir. 

Numerous Quaternary rhyolite and basalt volcanoes are found in the vicinity. 

Geochemistry of groundwater 

systems/~'fJev~ (Mitche'u;, 

shows no evidence of high temperature geothermal 
t/ 

1976b). The temperatures were measured 4, months 
/' 

following completion by a commercial well logging company. Typical temperature 

logs obtained by logging companies 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 conducti vi ty measurement, so a heat flow cannot be determined 

although an estimate can be made based on the lithology. The average 

geothermal gradient from 600 to 2300 m, below the Cenozoic section, is 30 0 C/km 

and the maximum temperature reached at 2300 m is 68°C. The lithologies 

encountered are predominantly shale and limestone with some sandstone. Based 

on a typical thermal conductivity of limestone of 2.7 wm-1K-~ an upper limit 

for the heat flow is 82 mWm- 2• 

Ralston and Mayo (1983 )~ummar ized 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)pigure 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 oC/km. This value is higher than expected for the province 

and anomalous heat flow is suggested in these areas if the temperature 

measurements are valid and if the thermal conductivity values are not 
V-

anomalously low. Based on the data of Ralston and Mayo (1983) the 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 

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

significant geothermal potential. Additional studies are necessary to 
fCQ:c-~~ 

evaluate this potential as present data are: sketchy and imperfect;:J 
Ii '--.-

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 iigure 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 listed 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 longitudinal 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 v""" (1986) 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 

ligure 29 are more generalized and extend to greater depths than those of 
v 

Whitehead (1986). 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 volcanic rocks 

followed by continental lacustrian sedimentary rocks. 
~j/~¥I[ 

A ~yection across the Snake River Plain at any location may show 
11 

significant variation from this highly generalized longitudional section. 

Figure 29b shows a transverse section across the western Snake River Plain 

$( o'YVr-l 

~/':rr-: 

r .
-j'J:..: .... ",;. , 

~" " '"l-..~( L ..... i.· (_.,r~.T'I> /. 
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from the Federal 60-13 111 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 ifA-1 wells are somewhat anomalous in that they cut a 

predominently sedimentary and basalt section with few if any rhyolitic 

volcanic rocks. The Chr istensen #A-1 well bottoms in the Idaho batholith 

granite, while the James #1 well bottoms in volcanic rocks of unknown age. 

Tempera ture-depth curves for the wells are shown in figure 30. Only 

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

are available. ~e difference between equilibrium and non-equilibrium logs is 
• \'" .••• ::·f.' - r" 

_.":: - indicated by the pattern~ Temperature-depth curves for most of these holes 
} .---I 

are quite complicated and require some interpretation, but the overall 

conclusion is that temperatures at a depth of about 3 km are 25-50 0 C warmer in 

the ~stern Snake River Plain than in the A"astern Snake River Plain. In the 

fostern Snake River Plain) the upper part 

gradients and near isothermal conditions 

of the INEL-GT1 well has very low 
RI~ 

characteristic of the Snake/! Plain 

aquifer. The temperature-gradient below a depth of approximately 200 m 

averages 40 oC/km with variations associated with local water movements. 

The temperature measurements for the Sturm #1 well, at the edge of, but 
<t T -

outside the Island Park caldera, are not!; equilibrium and have the 

characteristic pattern of a thermal drilling disturbance, Le. 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 volcanic 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 
V 

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 vicinity. 

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 0 C/km or more. These results are consistant wit~ 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 at 

the sites of the holes is between 150 and 500 m. 

Data from the 2.9 kilometer deep Bostic #1-A 
-;....~ i/ 

detail by Arney and others (~9821~Arney, ~982). 

well have been discussed in 
V-

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 #l-A well about 

20 km southeast. 
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Temperature-depth data from the Federal 60-13 III also show character

istics 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 o 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 Snake 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 0 C/km between the surface and 1 km and 60 0 C/km 

between 1 and 3 km. 



58 

The primary difference between the temperatures in these holes is 

assoc iated with j:h.--EL li thologic var iationS;{;i~ot h~~~~ as a function of~
~/~.-

position along the Snake River Plain~ Unpublished analyses of thermal 

conductivity of the various litholog_c sections, combined wi th 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 100±20 mWm- 2• 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.---l!!... i,n the /est.JH~n Sn~ke ... _Ri ver ,10- • 
. ~b'J/.J"'J",.)~;-t j"--':'.~-'>..("""._~~"" .t,-i:::-L-1- .... ~"'".~ b.~....-~'.:.. . .:' .. _~~44.=:_,,_'" .. _._._ ~,' 

Plain encounter artesian aquifers at depth an,d A~~"~t;temperatures between 25 

and 60°C. Whether or not artesian hot water would be encountered at depth 

near the central part of the /astern Snake River Plain is unknown,J as no wells 

have been drilled in that area. However, the present data suggest that in -
most places the thermal effect of the 

X/;/f'" 
Snake~Plain aquifer is confined to the ---- ,. '-I.e .,..j(J~~oI'o-tf! 

upper 200-300 m and~gradients below that depthrangErr will be on the order of 
i.r---.-- "...) 

;J(;ft-

50 oe/km. 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 ~0-80oC 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 ~ 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. In genera~in Idaho north of the Snake River Plain the 

heat flow varies between 60 and 80 mWm- 2 and average gradients range from 20-

25°C/km in high conductivity rocks to 45-55°C/km in low conductivity surficial 

rocks. In the Snake River PlaiS gradients 

values are typically 100 mwm- 2 • Almost 

average about 10 0 C/km and heat flow 
'-1.\"1 '! '-'t,:-:-HU 
~iqUOUBI1 geothermal anomalies are 

present along the margins of the Snake River Plain where gradients of 100-

200 0 C/km are common and temperatures of 40-80 oc are typically found at 200-

500 m. 
(J/;'I ~

Gradients and heat flow are low above the Snake River It aquifer and 

similar to the /estern Snake River Plain below the aquifer. South of the 
lAp!a ... elf 

Snake River Plai;;,- ~ne1 gradients in the Owyhee ~te@' are about 50 0 C/km and 

heat flow values are about 100 mWm -2. These values are significantly above 

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

-cif
gradient in ~ futheastern Idaho are not known..; although values ma~;be more 

i!:pu .. ..,'J 

similar to the area north of the Snake River Plain than to the Owyhee ~t~. 
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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 

1 S/19E-23cac). 

Figure 3. Graph showing Celsius (OC) and Fahrenheit (OF) 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-

19dc ) • 

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 
_~_ I " Ii, "06,;,r"., . ./ 

these types of curve. u~~, ~t·.'i".~ ... ~ '\1'[ !'-

Figure 6a. 
t'~ ~dr;" ',~; I, 

Histograms of geothermal gradient for I Northern Idaho,! and the 

southern Idaho batholith. The dominant lithology at each site 1s shown by 

a pattern (granite, caret; basalt, large dots; Precambrian sediments, 

triangles, unconsolidated sediment, dots, andesite, A). 6b. Histograms 
bJ i,p,,'.:lil'~ 

of heat flow for Northern Idaho and the southern Idaho batholith. The 
'1 

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

6a. 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 

mWm- 2• 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 dots, 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. 

Heat flow values (mWm- 2), geothermal gradients (OC/km, small numbers) and 

measured spring temperatures (OC) 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 lOa. Histogram of geothermal gradient for the Weiser area. The 

lithology at each site is basalt or unconsolidated sediment. Figure lOb. 

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~stern 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. 

70 



Figure 13a. Temperature-depth curves for deep wells in the western end of the 

/estern 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 /estern Snake River Plain ~ Tempera ture-depth curves for the central 

low heat flow region (dots), the west-central area (dashes), the northern 
" / '(' f'u .- ~ , 

margin, Boise front (solid), theJl'estern Snake River/anomaly (solid line 

with asterisks), and Bruneau-Grand View anomaly (dash-dot line) are shown. 

Figure 14a. Histograms of geothermal gradient for the /estern Snake River 

Plain area. The holes are all in basalt or sedimentary rocks. 14b. 

Histograms of heat flow gradient for the)'estern Snake River Plain area. 

Figure 15. Heat flow cross section of 

line of the cross section is shown 

the /estern Snake River Plain~ The 

on .Figure 11. Points on the cross 

section are shown by dots. Generalized heat flow east and west of the 
-.~-~~"""",,L 

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 dr illed 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 
IJr)~ ... d.5 
C~tU Holes in granite are shown by the caret pattern. 

--....r 

Figure 18. Temperature-depth curves for wells in the Camas Prairie-Mt. 

Bennett Hills area. Every 5th point is shown witn~the appropriate symbol. 

Figure 19. Generalized heat 
s 

value are coded as shown. 
.\, 

flow map of southeastern Idaho. The heat flow 
fdJ~V' 

The SnakehPlain aquifer outline is generalized • 

Small heat flow symbols are plotted for heat flow val~es above the 

71 

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 i~ a theoretical heat flow profile (from the model 1,12.5 m.y. 

solution of Brott and others, 1978)v' which best fits the western Snake 

River Plain data. The open and solid circles represent data taken inside 
((/.;( r 

and outside the Snake j/Plain aquifer. These data are projected into the 
l . 

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)~ 
~;~"r 

Figure 21. Temperatures in the snakel[Plain aquifer~ The solid heavy lines 

show the locations of recharge and the dashed lines show the locations of 

discharge (after Mundorff and others, 1964)./ The internal heavy solid 

lines show the location of the Mud Lake (western) and Arco (eastern) 
_-----:..;,)~~ " ,~~!; -t.:, :~ .1-:'7· I 

hydrOlogica16;~r iers) - (after Hasket~ and Hampton, 
,,---~-.-----,., . 

V' 1979). The aquifer 

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 li/,representing ~8~5 m3 s-1 of water flow~ After Brott and 

others (1981). Flow paths for temperatures plotted in Figure 24 shown by 

N, NC, SC, and S labels. 
r;'·,,<J 

Figure 22. Two-dimensional transient Snake/Plain 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 



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 temperature-depth plots for geothermal data on and near 
laMe 

the/ National Engineering Laboratory, eastern Idaho. Origin of each 

tempera ture-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 

central, south-central, and southern part of the 

the northern, north
(i/:; 

Snake ,Plain aquifer. 

24b. Aquifer temperatures versus residence time along the northern, 

north-central, south-central, and southern part of the 

aquifer. The locations are given in Figure 21. 

(Rli/~r 
Snake II Plain 
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Figure 25. 
/(,~ 

Temperature in intermediate depth wells in the area of the Snake ~ 

Plain aquifer. A non-equilibrium log (Kunze and Mar lor , 1982>1S shown 

for the Rogers Pobitoes-Madison County Geothermal well (6N/40E-31 bbal). 

Every 5th point is shown by the appropriate symbol. 

Figure 26. Temperature-depth curves for holes in the Island Park ~. 

Every 5th point is shown by the appropriate symbol. 

Figure 27. Temperature-depth curves and bottom hole temperature for holes in 

Gradients based on bottom hole the;Southeastern Basin and Range province. 
/' 

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-A), 

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 a (Ore-Ida 111). Lines of section in Figure 29 

are shown. 

Figure 29a. Diagramatic longitudinal geologic section of the Snake River 

Plain based on Sturm 111, INEL fIGT1, Bostic 111-A, and Ore-Ida #1 wells. 

29b. East-west transverse section across the W'~stern 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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GEOTHERMAL DATA PRINTOUT 5.1. UNITS ?AGE 

APPENDIX A 

TiiN/RNG TECT N lA! W lONG HOLE COllAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. 
SECTION PROV DEG MIN DEG MIN (DATE) ElEV RANGE <SE> Teu <SE> <SE> <SE> H' 

ION/5W NR 41-40.91 116-59.82 MIllERWW 168 
pec 91 6/81 

46N/5W NR 41-21.00 111- 1.25 WW lWSN2 804 
lBBC 7/ll/78 

19N/5W DU 4H5.41 116-5B.29 WW HNGST 80l 
4BAA 3/ l/18 

l5N/ 5W NR 46-22.07 116-51.04 WW lWSTN 168 
128AB 2/11/78 

l5N/4W NR 46-20.l1 116-52.l0 WW MCCNN 559 
328BA 2/14/78 

35N/4E NR 4HO.06 115-56.l9 WW WEIPP 915 
15DCB 3/ 1/78 

llN/4E NR 46-13.15 115-57.91 WW SNYDR 861 
9BAS 1/18/78 

31N/ IE NR 46- 3.60 115-2l.01 HW CTTNW 1089 
5AAD 2/28/78 

ml lW NR 46- l.16 116-29.07 WW ANDRS Il84 
5CAD 2/28/78 

llNI IE NR 45-58.89 116-20.l5 WW UHlEN 1012 
13CAB 2/28/78 

lON/2E NR 4H6.49 116- 9.90 ~W BlWTT 100l 
lUGO 2/21/78 

lONI lE NR 45-54.30 116- l.81 WW COVE 1120 
27DCB 2/21/78 

13N/2E NR 45-52.91 116- 8.5B WW GREEN 1248 
lAOC 7/26/18 

18N/9E 51 44-54.11 115-18.71 RH-I-75 2155 
IIAAO 8/ 9/16 

18NI lE CH 44-51.19 116- 7.82 WH 1516 
llCBA 8/20/16 

16N/IH WD 44-1l.89 116-47.12DDH-2 1981 
~ lD98 e/lS/7~ 

ISN/lE CH 44-41.0l 116- 5.52 USBR 1m 
llA 8/13/16 

'SN/3E CH 44-35.33 116- l.15 USSR 1487 
35DDB 8/31/76 

:IN/'IE 51 4!-3C.l1 114-11.21 ~OH-'] 1570 
33!.:C 8n~/70 

19.0 
5U 

15.0 
210.0 

10.0 
55.0 

200.0 
lOo.o 

10.0 
125.0 

10.0 
45.0 

10.0 
210.0 

10.0 
60.0 

10.0 
44.0 

20.0 
165.0 

:1.0 
40.0 

10.0 
55.0 

10.0 
85.0 

10.0 
32.0 

1.92 
O.ll 

1.72 

1.61 
O.OB 

1.55 

1.55 

1.51 

1.11 

1.55 

3.05 

10.0. 1.80 
40.0 

100.0 
310.0 

10.0 
30.0 

lU 
3U 

!O.D 
300.: 

3.05 

1.91 

23.6 
:.4 

52.5 
2.l 

ll.9 
3.0 

40.6 

49.9 
1.3 

ll.l 
l.2 

l7.4 

ll.4 
l.9 

ll.8 
~ ? . 9 

19.3 
1.1 

49.8 95 

33.9 58 

40.6 68 

55.4 85 

31.4 53 

31.4 124 

31.4 61 

33.8 10l 

29.9 59 

L1T,OlCGY 
SUM~ARY 

SCHIST OR 
GNEISS 

C P BASALT 

ARKOSE AND 
BASALT 

C P BASALT 

C P BASALT 

C P 8ASALT 

C P 2ASALT 

C P BASALT 

GRANITE 

C P BASALT 

META. SEDS. 

C P BASALT 

IO/HO BATH. 
GRAN ITE 

AllUVIUM 

DIORITE AND 
GRANOOIORI'E 

IDAHO BATH. 
GRANITE 

10/HO 8AT". 
GRlIlITE 

CH4LLIS 
VOlCAN les 

GEOTHER~Al JATA ?RINTOUT 5.1. UWS ~~GE 

APPENDIX A 

TWN/RNG TEeT N lAT W lONG HOl: COllAR DEPTH AVG TCU NO UN SRAO CO ,RAD CO U 
SECT:~N 'QOV DEG MIN DEG "IN (DATE) EL:V RINGE 'SE' TCU <SE' <SE> '5E' ,< 

,lN/'!E 51 44-29.48 111-20.48 DOH 207l 
WB 81 1/15 

13N!21E IR 41-29.09 113-16.19 RD!H 20Bl 
5CA 6/ 5/19 

13N/liE IR 41-2B.81 113-18.01 ORH-8 2265 
lOCO 8/

'
9/71 

13N/16E IR 11-28.76 113-18. 31 ~OH-.\ 2298 
128AA 8/18/11 

13N/15E 51 44-26.21 111-44.09 RDH 2311 
20CC 8/ 6/16 

13N/21E IR 44-26.21 113-15.38 WW CO 2219 
29AAA 6/ 5/19 

13NI21E IR 41-26.10 113-15.21 ~-EXP2 2161 
29AA 1 6/ 5/79 

11N/21E IR 44-26.10 113-15.21.-EXP3 2164 
29AA 2 6/ 5/19 

12N/ 4W WD 44-11.20 116-45.50 RNS-I 811 
23CCA 

12NI BE CH 41-20.09 115-29.30 Si'ftJ IB-5 2019 
J48A 9/22/16 

IIN/6W SW 41-18.10 117- 2.05 WW 695 
300B I 9/25/15 

liN/liE SI IH8.61 114-48.18 ROH 2368 
4MB ~1/76 

IIN/6W SW 4H8.18 111- 3.36 WW 681 
9DAB 9/25/15 

IIN/14E 51 IH8.16 111-49.49 ROH 2165 
9BOO 8/ 1/16 

liN/liE SI 11-11.15 111-49.16 ROH 2341 
9CBO 81 1/16 

liN/lIE CH 4Hl.56 114-11.150OH-1 2291 
1000A 81 1/16 

l1N/lIE CH 44-11.54 114-41.94 DOH-2 2311 
10Doe 1/1i/16 

llNllIE SI 44-11.07 114-49.11 RDH 1091 
'SACO 1/17/16 

PN/IIE SI 41-15.94 ,11-49' 75 RCH 21:8 
ISSAS 81 1/16 

45.0 
250.0 

0.0 
110.0 

0.0 
7.0 

30.0 
50.0 

20.0 
90.0 

30.0 
100.0 

10.0 
60.0 

10.0 
80.0 

15.0 
11.0 

25.0 
65.0 

20.0 
90.0 

20.0 
90.0 

5.0 
18.0 

10.0 
110.0 

10.0 
110.0 

10.0 
:eu 

20.0 
45.0 

10.0 
50.0 

1.55 

1.34 

2.59 

39.l 
0.8 

11.6 
0.1 

li.1 
0.3 

1.25 13 59.5 
O.ll 

3.78 
0.22 

1.16 

1.34 

1.18 
0.01 

1.34 

1.34 

2.93 

2.93 

2.93 

53.3 
8.0 

U 
0.3 

82.7 
2.8 

7.1 
0.6 

6.2 
0.1 

'5.7 
0.3 

lO.B 
0.5 

~1.9 

2.1 

16.9 
0.8 

8.5 
0.1 

II.Q 

O.l 

49.6 

11.2 

U 
0.3 

~2. 7 

7.1 
0.6 

5.1 
0.4 

11.9 
Q.l 

29.3 
0.5 

30.l 
1.6 

94 

11 

28 

62 

17 

147 

10 

II 

86 

89 

L1'~OlOGY 

5U~·'RY 

S1-!Al~:S 

VOL:!'j;~S 

>'lL~V!'J'" ~NC 

VALLEY qll 

·O~lZCNITE 

CHALLIS 
VOlCAN ICS 

IDAHO 9ATH. 
GRANITE 

IDAHO BATH 
GRANITE 

SANOY /Cl.IY I 
8ASALT 

IOAHO BITH. 
GRANI1E 

CENOZOIC 
SEDIMENTS 

CHALLIS 
VOLCANICS 

CENOZOIC 
SEDIMENTS 

CHALLIS 
VOLCANICS 

CHALLIS 
VOLCANICS 

IDAHO BATH. 
GRANITE 

IDAHO BATH. 
GRANITE 

CHALLIS 
VOLCANICS 

CHALLIS 
CHALLIS VOL 

S> 



GEOTHERMAL DATA PRINTOUT S.:. UNITS PAGE 

TWN/RNG TECT N LAT W LONG 
SECTION PROV OEG MIN DEG MIN 

HOLE 
(DATE) 

llN/ 5" SH 44-15.86 116-57.89 WW WSR 2 
298AD 8/23/78 

11N/2W HD 4H5.00 11H2.40 RNS-5 
21ACO 

COLLAR 
ELEV 

679 

1037 

10N/13E CH 44-13.45 114-55.70 HO-l 1896 
3CAB 1/15/75 

ION/ 2W WO 44-13.40 116-30.15 RNS-15 1105 
1000 

ION/ 5W SW 44-13.15 116-56.55 RNS-17 646 
9BAO 

10N/4E CH 44-11.25 115-57.10 WW BROWN 1049 
220AA 7/15/18 

9N/ 6E CH 41- 4.75 115-45.55 OOH-A 1029 
33CAB 7/21/69 

9N/6E CH 44- 4.56 115-15.40 OOH-C 1097 
33CAA 7121/69 

9N/6E CH 44- 4.11 115-15.500DH-B 1029 
33CAC 7121/69 

8N/5W SW 44- 3.88 116-54.19 ROH-OIL 754 
2BAO 8/1 0/18 

9N/16E SI 44- 3.53 114-33.47 00H-2 2634 
340C02 6/26/70 

9N/16E SI 41- 3.53 114-33.47 00H-3 2634 
340C03 6/26/70 

9N/16E SI 4(- 3.53 114-33.47 DOH-I 2634 
340COI 8/14/69 

8N/ 5W SW 44- 1.28 116-55.10 WW FRUIT 673 
22ACA 8/ 2/73 

7N/4N SW 43-57.62 115-16.87 WW PLYMH m 
9ACO 1/27/18 

7N/4W SW 43-56.80 116-47.24 WW 104 
148CD 8/ 9/78 

7N/ 4E CH 43-56.40 116- 1.36 DOH-8M 1 1881 
1800C 8/12/75 

7N/ 4E CH 43-56.39 116- 1.48 ODH-BM 2 1178 
18DCA 8/12/75 

6N/ 5E CH 43-52.96 115-51.84 US8RDOHI 1256 
6CCA 8/19/7& 

APPENDIX A 

DEPTH 
RANGE 

10.0 
71.0 

20.0 
55.0 

4.0 
8.0 

20.0 
38.0 

15.0 
25.0 

10.0 
42.5 

0.0 
90.0 

0.0 
90.0 

0.0 
160.0 

30.0 
54.0 

60.0 
205.0 

30.0 
185.0 

60.0 
210.0 

35.0 
45.0 

10.0 
31.1 

0.0 
27.5 

15.0 
120.0 

20.0 
85.0 

20.0 
50.0 

AVG TCU NO UN GRAD CO GRAD CO H. F. Q 
<SE> TCU <SE> <SE> <SE> HF 

1.74 

1.33 13 47.5 45.2 
0.04 

1.14 
0.24 

1. 17 

2.93 

1.09 

1.58 

1.97 

2.93 

2.93 

2.44 
0.18 

44 .0 

106.0 

45.3 
7.0 

51.8 
2.7 

38.0 
1.2 

41.4 
5.1 

16.9 
0.6 

26.4 
0.9 

46.3 

106.0 

41.2 

51.8 

38.0 
1.2 

41.4 
5.1 

37.1 
0.8 

36.4 
1.2 

40.2 (38.3) 
0.4 0.4 

60 

53 

124 

120 

69 

60 

82 

109 

107 

93 

LITHOLOGY 
SU~~ARY 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
SEOIMENTS 

IDAHO 8ATH 
GRANITE 

CI 8ASALT 
CLAY/SAND 

CENOIOIC 
CLAY 

IDAHO 8ATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

CENOIOIC 
CLAY/SAND 

IDAHO 8ATH 
GRANITE 

IDAHO BATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

CENOIOIC 
CLAY/SAND 

CENOIOIC 
CLAY/SAND 

CENOIOIC 
CLAY/SAND 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

GEOTHERMAL DATA PRINTOUT S.l. UNITS 

THN/RNG TECT N LAT W LONG 
SECTlOII P~OV DEG ~IN DEG MIN 

HOLE 
(DATE) 

6N/ IN SH 0-52.61 115-29.53 WW EMMTT 
7AAD 7/ 5/18 

5N/4N SH 0-51.77 115-52.17 RDH 
18B80 7/26/74 

5N/4W SH 43-51.52 115-50.49 RDH 
17800 7/26/74 

COLLAR 
ELEV 

725 

759 

826 

5N/ IE NO 43-51.13 115-18.75 DOH-AU 1344 
i5000 8/10/18 

5N/4E CH 43-50.44 115-55.48 US8R DH2 1213 
24080 1/10/70 

6N/4W SN 13-48.50 115-52.01 ROH 759 
31COC 1/35/74 

5N/ lW SW 43-18.25 115-25.38 WW HLMCK 838 
3ABO S/15/18 

5N/5W SW 43-41.23 115-56.58 WW PARMA 675 
9808 8/18/18 

5N/ 3W SH IHI.02 115-10.19 WW 762 
3588B 7/27/18 

4N/ IE SW 4H3.02 116-17.S6 WW 8ARTH 902 
2A08 8/31/18 

4N/2N SW 4H2.91 116-31.81 WW MOOLT 7]9 
68C8 1/29/78 

4N/2E WD 4H1.89 11H5.81 WW TRRTL 902 
7CAA 8/ 2/18 

4N/3N SW 43-39.58 116-40.53 WW CALOW 125 
27AAC 7/ 5/78 

4N/ IE SN 43-38.01 116-2].11 WW COPE 789 
31CCC 8/16/78 

]N/ IE SW 43-37.99 115-21.72 USGS 797 
5A88 1/15/78 

]N/ 4W SW 43-37.60 116-52.16 WW IIIOULT 785 
68CC S123178 

3N/5N SN 43-37.16 116-55.20 WW KNGHT 682 
3D8C 8/22/78 

3N/ lW SW 43-36.97 116-30.51 USGS 197 
79C81 7/25178 

3N/ IN SH 43-34.96 116-25.36 WW TESTR 821 
23089 . S/ 1/78 

APPENDIX A 

DEPTH 
RANGE 

AVG TCU NO UN GRAD CO GRAD CO H. F. 
<SE> TeU <SE> <SE> 

0.0 
72.0 

10.0 
10.0 

10.0 
20.0 

10.0 
33.2 

60.0 
88.0 

10.0 
10.0 

2.93 

3.31 

15.0 1.12 
32.0 

0.0 (1.56) 
100.0 

15.0 
56.6 

0.0 
81.0 

0.0 
30.0 

10.0 
30.0 

20.0 
48.0 

0.0 
49.0 

0.0 
25.0 

10.0 
60.0 

0.0 
21.0 

0.0 
14.0 

0.0 
52.0 

1.62 

1. 11 

1.16 

1.80 

96.1 
13.1 

62.4 
1.5 

36.6 
1.7 

92.] 
15.5 

18.0 

26.2 

100.& 

71.4 75.0 
1.1 

(61.0) (61.0) 

96.2 
1.2 

72.4 
1.] 

80.0 

72.4 

(SE> 

141 

84 

106 

95 

91 

106 

PAGE 

HF 
LITHOLOGY 

SUMMARY 

CE'IOIC!C 
CLAY & SAND 

CENOZOIC 
SEDIMENTS 

mOZOIC 
SEDIMENTS 

IDAHO 8ATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

mOZOIC 
SEDIMENTS 

CENOZOIC 
CLAY /SANO 

CENOIOIC 
SAND/CLAY 

mOIOIC 
CLAY /SANO 

CENOIOIC 
SAND 

CENOIOIC 
CLAY 

CENOIOIC 
CLAY 

CENOZOIC 
CLAY 

CENOZOIC 
CLAY/GRAVEL 

CENOIOIC 
CLAY/SAND 

CENOZOIC 
CLAY /SAND 

mOIOIC 
CLAY 

CENOZOIC 
CLAY 

CENOIOIC 
SAND/CLAY 

po 

)J 



GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 
------------------------------------------------------------. ------------------------------------------------------... ---------

APPENDIX A 
--------------------------------------------------------------------------------------------------------------------------------

TWN/RNG TECT N LAT 
SECTION PROV DEG MIN 

W LONG 
DEG MIN 

HOLE 
(DATE) 

COLLAR 
ELEV 

DEPTH 
RANGE 

AVG TCU 
<SE> 

NO UN GRAD CO GRAD CO H. F . 
TCU <SE> <SE> <SE> 

Q 
HF 

LITHOLOGY 
SUMMARY 

--------------------------------------------------------------------------------------------------------------------------------
3NI IE SW 43-33.31 116-21.21 WW 818 
32AO 8/11/15 

3NI IE SW IH2.82 116-11.81 BO 2 833 
3500 8/23/15 

2N/IW SW IHI.12 IIHO.l0USGS 777 
lBBC 1/25/15 

IN/IW SW 13-25.66 116-15.91 WW FRMAN 117 
13B.\C 6/25/18 

lS/ IE SW 43-21.15 116-23.28 WW 901 
6CCO 1/25/16 

251 2W SH 43-16.65 116-31.11 WW 165 
10AB 6/21/11 

2S/2W SW 43-16.55 116-35.18 WW 786 
ICBO 1/29/15 

2S/5E SW 43-14.98 115-50.88 WW 998 
15CA 1/25/14 

2S/5E SH 13-14.36 115-50.91 HH 989 
1280A 1/11/11 

2S/ IE SH 13-14.01 116-11.63 WH LNORF 962 
moo 1/21/18 

2S/4E SH 13-13.82 115-59.00 WW 910 
21000 1/20/18 

251 2H SH 13-12.11 116-31.31 USGS 862 
368A 8/10/11 

2S/5E SH 13-12.11 115-18.66 USGS 968 
36BOC 8/ 2/15 

lS/2H SH 4H2.19 116-31.64 HH 888 
36CB 8/11/14 

3S1 5E SH 13-11.00 liS-SUB WW 1 939 
7980 1/22/16 

3S/ 5E SW 43-10.93 115-53.91 WW 939 
lA 8/21/15 

3S/5E SW 4HO.75 115-54.11 WW 2 937 
7BOO 7/16/16 

3S1 7E SH 43-10.67 115-31.19 MH 1 1018 
9AC 8/22/15 

0.0 
63.0 

12.5 
30.0 

10.0 
29.8 

5.0 
15.0 

1.95 
0.06 

1.31 

1.17 

10.0 (1.11) 
165.0 

10.0 
31.0 

0.0 
11.0 

0.0 
90.0 

30.0 
95.0 

160.0 
210.0 

30.0 
235.0 

0.0 
11.0 

50.0 
100.0 

5.0 
15.0 

1. 09 

1.16 

1.31 

1. 17 

1.38 

1.16 

20.0 > 1.16 
350.0 

0.0 
80.0 

20.0 
80.0 

10.0 
260.0 

7.5 
21.5 

1.09 

1.16 

10.8 
1.5 

76.1 
lU 

111.0 
8.0 

( 93.0) 
6.1 

70.6 
1.1 

101.0 

59.6 
1.0 

81.3 
6.3 

60.0 
3.1 

11.0 

10.8 

76.1 

111.0 

91.0 

70.6 

101.0 

59.6 

81.3 

60.0 

71.0 

> 12.0 > 12.0 

11 

102 

130 

132 

11 

149 

80 

99 

83 

101 

61 

CPIOZOIC 
BASALT 

CENOZOIC 
BASALT 

CENOZOIC 
CLAY IBASALT 

CENOZOIC 
CLAY 

CENOlOIC 
SED ./BASALT 

CENOZOIC 
SED ./BASALT 

CENOZOIC 
a~SALT 

CENOZOIC 
BASALT 

CENOlOIC 
BASALT 

CENOZOIC 
BASALT /CLAY 

CENOZOIC 
SEO./BASALT? 

CENOZOIC 
BASALT 

CENOZOIC 
BASALT 

CENOZOIC 
BASALT 

CENOZOIC 
SED ./BASAL T 

CENOZOIC 
BASALT /SEO. 

CENOZOIC 
BASALT/SEO. 

CENOZOIC 
BASALT 

GEOTHERMAL DATA PRINTOUT S. I. UNITS PAGE 
------------------------------------------------------------------------------._-----------------_. --------------------------

APPENDIX A 
------------------------------------------------------------------------------------------------------------------------------

TWN/RNG TECT N LAT 
SECTION PROV OEG MIN 

W LONG 
DEG ~IN 

HOLE 
(DATE) 

lSI IE SW 43-10.02 116-11.21 WW 
18BAC 71 1/77 

4S1 IE SW 13- 1.51 115-39.18 WW 
17CB 7/30/15 

4S/2E SW 13- 1.93 116-11.12 HW 
10BDA 6/28/11 

4~1 IE SW 13- 1.20 116-18.50 WW 
35BBD 6/11/11 

lSI IE SW 13- /.13 115-18.11 WW 
mCB 6/26/11 

451 IE SW 43- 2.03 116-18.10 HW 
35ACC 6/19/11 

5S1 IE SW 43- 1.18 116-18.19 WW 
2AAA 6/25171 

5S1 IE SH 43- 0.11 116-19.67 WW 
10Boe 6(15/11 

5s/m EW 13-0.15 114-15.15WW 
10 7/27/11 

5S1 IE SW 43- 0.00 116-20.91 WW 
9CCA 71 4/11 

5S/12E SW 12-59.50 115- 2.10 USGS 
16BCBl 7/18/74 

5S1 3E SW 12-59.42 116- 5.16 HW 
lSCBB 6/30/11 

5S/ lE SW 11-58.53 116- 4.03 WW 
nCAA 7/ 5/77 

5S1 2E SW 12-57.85 116- 9.35 WW 
25AAO 11 4/71 

5S/2E SW 12-51.59 116-11.75 HW 
270AA 1/ 1/77 

551 IE SH 42-51.19 116-11.26 WW 
290A 6130/11 

6S1 IE SH 42-56.09 115-59.42 WW 
IBDB 7/11/71 

6S1 3E SW 42-55.96 116-10.18 HW 
6CAB 71 8/77 

651 3E SW 42-55.59 116- 6.01 WW 
1008 . 11 5/77 

COLLAR 
ELEV 

147 

942 

151 

711 

171 

111 

195 

801 

838 

911 

122 

130 

804 

865 

861 

711 

846 

185 

DEPTH 
RANGE 

AVG TCU NO UN GRAD 
<SE> TCU <SE> 

CO GRID 
<SE> 

10.0 >U6 1 > 48.3 ? 40.7 
69.0 

0.0 
79.0 

30.0 
89.0 

10.0 
178.0 

10.0 
30.0 

40.0 
85.0 

0.0 
15.0 

0.0 
105.0 

0.0 
61.0 

1.13 

1.11 

20.0 > 1.63 
119.0 

0.0 
)0.0 

0.0 
52.0 

0.0 
19.0 

0.0 
51.0 

0.0 
19.0 

0.0 
41.0 

10.0 
71.0 

5.0 
35.0 

a.o 
11.0 

1. O~ 

1.51 

6.1 

14.6 
3.6 

7U 

> 38.9 > 38.9 
1.1 

60.9 
5.5 

42.4 
8.8 

60.9 

11.4 

CO H.F. 
<SE) 

59 

84 

64 
2 

66 

61 

~f 

UTHOlOGV 
SU~··RY 

CE~OI~!C 

SECIS Il'IOL 

BASALT (VB) 
CLAY 

CENOZOIC 
CLAY IGRAVEL 

CENOZOIC 
SEIOMENTS 

CEI<OlQIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
CLAY ISANO 

CENOlOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEOI~ENTS 

CENOZOIC 
ClAY ISANO 

CENOZOIC 
SEDI~ENTS 

J:> 
w 



GEOTHERMAL DATA PRINTOUT S.l. UNITS PAGE 
--- - ~----------------- ----- - - -.------------------ - - -- - ------ -------- - -------- - - ---- - - -- - ------- - ---------------------------------

APPENDIX A 
--------------------------------------------------------------------------------------------------------------------------------

TWN/RNG TECT N LAT W LONG HOLE COllAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. Q 
SECTION PROV OEG MIN OEG MIN (DATE) ElEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

---------------------------------------------------------------------------------------------------------------------------------

5S/3E SW 42-55.19 115- 5.42 HW 189 
10BAC 11 1111 

5S1 3E SW 42-55.15 116- 5.42 HH 191 
10BDB 11 1111 

5S/3E SW 42-54.83 115-10.23 WH 853 
lCBO 11 8/11 

5S/4E SH 42-54.52 116- 0.8B WH 804 
l1BBB 1/14/11 

6S/3E SH 42-54.23 116- 4.55 USGS 805 
14BCB 1 B/20/14 

5S/3E SH 42-54.14 115- 3.01 WW 198 
13BDC 5/21/11 

6S/8E SW 42-53.68 115-32.93 WW 800 

IBCDD 11 6/11 

5S1 3E SW 42-53.54 115- 4.54 WW 824 
238BB 1/12/11 

6S/3E SH 42-53.00 115- 4.81 WH 830 
2200B 51 9/11 

lS/4E SW 42-50.45 115-56.56 WW 823 
20BC 6/26/11 

151 5E SH 12-49.41 115-53.90 WW 798 
100C 6/26111 

lS15E SW 42-4B.25 115-54.63 WW 811 
19BCD 8/20/14 

8S1 lW au 42-41.19 115-24.05 WW 1821 
250BC 51 9/11 

9S/13E EW 42-35.14 l1H1.10 HW BlGUl 1150 
32CDC 8/31115 

10S/13E EW 42-35.09 114-11.81 WH BLGUl 1152 
5CB 91 6115 

10S/12E 5" 42-34.86 114-59.85 W" BLGUl 1152 
lCO 91 5/15 

10S/12E SH 42-34.11 114-59.55 WH BlGUl 1150 
12AB 5/28/14 

10S/2E OU 42-34.52 115-11.13 WW BlM 1110 
9BBBI 11 5/11 

0.0 
21.0 

0.0 
11.0 

5.0 
18.0 

10.0 (1.46) 1 (126.0) 125.0 
20.0 

15.0 
55.0 

10.0 
50.0 

0.0 
11.5 

1.25 

1.25 

10.0 (1.51) 
25.0 

0.0 
45.0 

0.0 
30.0 

0.0 
1l.0 

0.0 
25.0 

10.0 
23.0 

1.09 

10.0 2.03 
135.0 0.10 

30.0 < 2.03 
195.0 0.10 

10.0 2.03 
105.0 0.10 

10.0 < 2.03 
220.0 0.10 

0.0 < 2.03 
127.0 O.le 

20.0 1.80 
47.0 

59.0 
5.4 

18.4 
0.8 

( 82.0) 

95.2 
18.5 

59.0 

18.4 

82.0 

96.2 

92.7 92.7 
1.1 

< B6.3 < 86.3 
3.3 

58.9 58.9 
1.9 

< 83.5 < 83.5 
1.6 

<125.0 <125.0 

21.6 21.6 
1.0 

185 

73 
7 

23 
1 

165 

105 

188 
3 

175 

120 

169 

254 

39 

CENOZOIC 
SEDIMENTS 

CENOZOIC SNO 
CLAY & GRVL 

CENOZOIC ClY 
SILT & SAND 

CENOZOIC 
SEDIMENTS 

CENOZOIC ClY 
SANO & BASLT 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CZ CLAY ISAND 
BASALT 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
GRAVEl/RHY 

CENOZOIC 
GRAVEl/RHY 

CENOZOIC 
GRAVEl/RHY 

CENOZOIC 
GRAV/BAS/RHY 

CENOZOIC 
SIL VOL 

GEOTHER,~AL DATA PRI~TCUT S. r. ',NITS '4.::IE 

APPE~OIX A 

TWN/RNG TECT N LAT W LeNG HOLE COLLAR OEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. 
SECTION PROV DEG MIN DEG MIN (OI.TE) ElEV RANGE <SE> TCU <SE> <SE> <SE> HF 

10S/12E SW 42-34.23 115- 1.51 WW BlGUL 1158 
10DAA 5127114 

10S/11E SH 42-34.10 115- 0.57 USGS 1143 
110BO 11 7/74 

10S/11E SW 42-31.09 115- 7.10 HW 1231 
35BBO mO/71 

13S/3E OU 42-15.00 116- 9.25 HH 1528 
31CBD 6/15/71 

14S/4E au 42-11.94 115- 0.33 SI«! GM3 1801 
17AAB 12/28/71 

14S/3E OU 42-12.11 115- 5.53 H~ 1636 
15CO 5/1,/71 

15S1 5E au 42- 8.99 115-15.00 WH 1554 
40AA2 5/19/71 

15S/5E OU 12- 8.03 115-12.91 WH 1615 
1108 6/21/71 

15S/16E CH 42- 6.50 114-35.80 WH 
20BC 7/21/71 

15S/2E au 42- 5.27 116-12.28 HH 1515 
220BB 7/10/71 

15S/2E OU 42- Ul 115-12.23 WH 1618 
340AC 7(10/71 

16S/2H OU 41-59.88 116-35.28 WH 1596 
29CCO 7/20/11 

13N/l!E CH WH 
7/21/11 

35.0 
240.0 

0.0 
210.0 

12.5 
15.0 

10.0 
26.5 

10.0 
38.0 

0.0 
11.0 

10.0 
40.0 

0.0 
~S. a 

0.0 
331.0 

0.0 
10.0 

0.0 
12.0 

50.0 
115.0 

10.0 
43.0 

-----------------------------------------
U3 
0.10 

2.03 
0.12 

1.80 

1.88 

1.38 
0.21 

1.88 

1.88 

5U 
5.1 

61.0 

26.6 
7.4 

103.0 
5.8 

37.8 
2.0 

59.9 
5.8 

U.8 

80.4 
U 

61.2 124 

51.e 12: 

26.6 48 

103.0 194 

37.! 51 

59.9 113 

U.8 

8D.1 151 

LITHOlCGY 
SU·.ARY 

CENClS:C 
~~yt;l: T: 

CE"lCZ'J:S 
GRAV 18AS/RHY 

CENOZOIC 
SIl VOL 

CENOZOIC 
SIL VOL 

CENOZOIC 
SIL VOL 

CENOZOIC 
SILICIC VOL 

CENOZOIC 
SILICIC VOL 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SILICIC VOL 

.J> 
~ 



TABLE lSI. Geothennal Data for the Eastern Snake River Plain Inside Boundaries of the Snake Plain Aquifer 

Hole ID Collar Depth Cerr. Cerr. 
Aqu. T'om/Rng

Sectl.on 
N Lat. W Long. Date Elev. Interval Avg. TC No. Gradient !IF Aqu. 

Deg.Min. Deg.Min. Loqged III III' WIn-1r 1 TC 0C/l<:m IIIW1n-2 Status ------------------------------------------------------------------------------1S1'V43E:-
24AAB 

TenD. 
·C· 

llW40E:-
4ADA 

10I'</2SE
Sc:::l 

SIV40E
::JDD 

S'N/44E-
2l.;~~Dl 

SN/2"1E-
1 ?T:C::3 

SN/4eE
leAOl 

i3W40E-
210003 

71'1/31E
:!2EDD 

"7N/3E-
13AAD"I 

7N~-
16BOD 

7IV39E-
3"ICCBl 
7W40E
l6OCC1 

7W40E-
19AADl 

6W31E-
27BAOl 

~37.00 111-1S.0"1 

44-21.21 111-16.57 

~17.57 111-"1S.38 

~18.96 111~.25 

44-13.02 111-53.53 

+4-11.21 111-26.S"I 

+4- 8.4S 111~1.65 

+4- 7.85 111-46.51 

+4- 5.80 111-15.22 

44- .97 112-29.61 

+4- 2.78 111-"11.36 

+4- .00 111~.25 

43-55.37 112-~.71 

"13-54.27 112-46. 07 

43-56.43 112-16.70 

43-56.16 112-20.7'3 

"13-55.10 111-56.52 

43-53.21 lll~1.41 

43-56.13 111-"15.29 

43-55.4S 111-46.70 

43-5-4.84 111-46.25 

43-"1S.43 112-44.70 

~ IP 202"1 
8; S/75 

~ ELACl< 2032 
$/15/77 

~ LLlSl< 1827 
7/25/77 

USGS 1887 
8; 6/75 

~ IP 1729 
8; S/75 

USER 1465 
8;13/n 

USER 1513 
7/12/77 

NRTS!".Jl 1"193 
6/29/77 

USER 147'3 
7/12/77 

USBR 1"172 
8/14/"74 

USER 1<489 
8/15/7"1 

NRT5 7 1460 
6/ 5/77 

5.0 
30.0 

40.0 
62.0 

22.5 
32.5 

20.0 
50.0 

20.0 
80.0 

20.3 
60.0 

60.0 
200.0 

20.0 
50.0 

50.0 
65.5 

50.0 
260.13 

10.0 
190.0 

190.0 
220.0 

10.0 
32.5 

25.0 
120.0 

120.0 
1~.0 

20.0 
100.0 

105.0 
11"1;0 

20.0 
50.0 

50.0 
11"1.0 

20.0 
110.0 

20.0 
105.0 

15.0 
80.3 

80.0 
225.0 

35.0 
81.0 

70.0 
150.0 

30.0 
70.0 

.0 
<10.0 

.0 
"15.0 

"15.0 
120.0 

70.0 
105.0 

105.0 
260.0 

( 1.13) 

( 1.046) 

( 1."6) 

( 1.046) 

( 1.046) 

( 1.046) 

1. 046) 

1. 046) 

( 1. 046) 

( 1.046) 

1. 046) 

1.51) 

1. 046) 

1.046) 

1. 046) 

1. 046) 

1.046) 

( 1.046) 

1.46) 

( 1. 46) 

( 1.46) 

( 1.46) 

( 1.46) 

1.46) 

1.46) 

1.46) 

53.3 
5.5 
4.0 
5.3 

8.0 

9.1 
1.3 

5.9 
.1 

7.6 
.6 

1"1.5 
.7 

-25.2 
3.1 

20.8 
1.5 

6.9 
.2 

7.3 
.3 

17.3 
1."1 

12.6 
1.3 

30.2 
.3 

28.8 
1.8 

28.8 
3."1 

21."1 
"1."1 

"15.0 
1.S 

21.0 
1.7 

-10.8 
.4 

-9.0 
.5 

28.2 
1.6 

-.5 
.1 

4.5 
."1 

1.9 
.2 

16.7 
1.5 

-7.1 
2.0 

100.1 
3.3 

11.8 
.5 

~ 
5 

5 

11 

13 

8 

11 

21 

-36 

10 

10 

25 

31 

66 

31 

-15 

-13 

"11 

6 

2 

2"1 

-10 

146 

17 

AS 

IN 7.67 

IN 6.07 

IN 6.4"1 

IN 6.01 

IN 7.67 

IN 3.88 

1'18 S.89 

1'18 

IN 10.a7 

AS 6.56 

A8 

IN 13.97 

1'18 

IN 13.2"1 

1'18 

IN 13.11 

S.09 

1'18 S.26 

IN 11.73 

IN 12.23 

IN 11.25 

A8 10.9"1 

IN 11.33 

IN 11.53 

IN 11.21 

IN lS.78 



TABLE 2 

PAGE 
GEOThERMAL OAll PRIHTOUT 5.1. UNITS 

----------------------------- -------- ----------------------------------------- --------------------------------------------
IO~HO NORTH 5126/81 

Q 
HF 

LITHOLOGY 
SU~MARY 

------------------------------------------------------------------------------------------------------------.--
A'/G TC~ ~O UN GRAD CO GRAD COH.f. 

IG TEet N L~T 
:'1 PROV OEG ~IN 

W leNG 
OEG MIN 

HOLE 
(DUE) 

COLLAR 
ELEV 

'W NR 48- 8.11 116-51.3900H-8 
8/ 11/11 

13~ 

oW NR 11-41.12 116-16.98 NEUSTEl 
91 5/81 

111 

NR IHO.OO 116- 5.00 CM-851 1341 
6/11/66 

NR IHO.OO 116- 5.00 CHII III I 
6/1 1/56 

NR IHO.OO 116- 2.00 SSM-lIll 1189 
1/11/65 

3E NR IH1.32 115- 1.01 OOH-2 
aD 81 9/10 

911 

'IE NR IH1.00 115-58.00 DOH-I 
91 0/61 

928 

/ 5N NR IH9.61 111- 1.31 WW LWSNI 
:8B 1/30/18 

Bl1 

I 5N OU IH2.51 111- 0.22 WW CRKHL 
DOB 3/ 2/18 

8BI 

II 5W NR IH1.l2 l1Hl.1B WW PORTR 
Bec 1/ 2/19 

818 

115H 01J 16-18.42 111- 0.19 WW CHIN 
lCAO 3/ 2/18 

915 

~/2W HR 16-11.18 115-lI.15WWOEARY 
lBCC 112m 

B30 

H/3W NR IH3.51 116-11.30 WW HMGRO 
0000 1/ 3/18 

619 

:N/2H NR IH8.12 llHl.19 NN PEA 
10000 l/1B/18 

811 

IN/5N NR IHI.OI 116-15.11 HW TlYLR 
20CO 2/11/18 

134 

IN/5N NR IH2.30 116-18.91 WW NASH 120 
1100B 2/15/18 

.'N/5. NR 16-20.91 111- 0.80 WW LOWTN 439 
10800 2/11/18 

!IN/2W NR IHI.19 116-31.25 NN HNCHS 1211 
3100C 2/2C/18 

IINI IN NR 16- 1.91 116-23.50 WW SIGCN 1226 
1HAC 2/l8m 

DEPTH 
RANGE 

90.C 
2'5.0 

21.0 
89.0 

111B.0 
1501.0 

1538.0 
1591.0 

1382.0 
1435.0 

180.0 
110.0 

951.0 
1201.0 

20.0 
290.0 

15.0 
90.0 

25.0 
10.0 

20.0 
90.0 

50.0 
105.0 

15.0 
130.0 

30.0 
210.0 

110.0 
211.0 

95.0 
190.0 

110.0 
190.0 

11.0 
161.0 

~ I 0 
210.0 

<SE> TCU <SE> 

U8 :9 20: 
~ IS o. I 

3.18 19.1 
0.1 

1.21 12 11.6 
0.08 O. I 

1.23 
0.11 

1.90 
0.13 

11.1 
0.3 

18.8 
0.1 

1.63 lB 21.8 
0.12 0.1 

1.98 30 21.1 
0.15 0.1 

1.59 

3.08 

2.61 

2.59 

1.59 

1.62 
0.23 

1.59 

1.12 

1.12 

1.12 

2 . 5 ~ 

2.\1 

12.1 
I.l 

22 .3 
0.8 

21.2 
0.3 

20.1 
0.1 

31.6 

33.6 
0.1 

11.9 
1.2 

15.0 
1.1 

11.0 
1.0 

30.9 
0.5 

23.8 
0.2 

25.1 
0.3 

<SE> <SE) 

19.3 52 

18.0 ~ 

11.1 93 

11.8 93 

18.B 91 

21.9 19 

19.3 96 

12.1 61 

22.8 10 

21.8 13 

23.8 52 

31.6 51 

2B.9 11 

IB.l 93 

16.0 19 

11.0 81 

3B.6 66 

23.8 60 

26.3 61 

PC 8El' 
SERIES 

GRANITE 

BELT 
QUARTllTE 

BElT 
QUARTllTE 

BELT ARG. 
QUARTZITE 

PC BELT 
SERIES 

BELT SERIES 
QUARTllTE 

C P BASALT 

GRANITE 

GRANITE 

GRANITE ? 

BASALT AND 
SANDSTONE 

C P BASALT 

C P BASALT 

C P BASAlT 

C P BISAlT 

C P BASALT 

GRINlTE 

GRAYNACKE & 
GRAllliE 

GEOTHERMAL om PRINTOUT 5.1. UNITS °IG, 

10A~O NORT~ 5m/81 

DEPTH 
PAIIGE 

AVG Teu NO UN GQA~ CC GRAC 
<5E' 

~~ U C 

TNN/RNG TECT N LAT 
SECTION PROV OEG MIN 

M LONG 
oEG MIN 

HOLE 
(OITE) 

JONI IE NR 11-18.02 116-15.32 WW FE~H 
5CAC 2/1B!18 

20N/ 3M MO 15- 6.20 116-10.13 OOH-H2 
2BBO 8/12/11 

COLLAR 
ELEV 

9gB 

1163 

20N/3M MO 15- 5.19 116-11.IB OOH-~ 1153 
mB Bnl/11 

lIN/ 3E 51 U-S2.90 116- 3.98 WM 1156 
220Al 8/13/16 

16NI 1M NO IHI.23 116-41.02 DOH-I 1156 
11801 8/15/11 

IIH/ 3E CH IHO.l1 116- 6.61 U5BR 1111 
51AO B/20/16 

l1N/ 8E CH IHI.26 115-30.92 SMU IB-6 2201 
llCO 9/18/11 

liN/IE CH IH2.02 115-18.11 SMU IB-l 1135 
210B 9/11/11 

IIN/18E SI u-31.01 l1H1.6B OOH-11 2201 
mc 9/20/16 

13N/21E IR IH9.05 l1H6.32 ROH-2 2081 
5CCAl 1/11/19 

13N/26E IR IH8.16 l1H8.12 OOH-M2 2268 
12ABA 8/18/11 

13N/21E IR IH8.68 lIH1.32 00H-H3 2201 
lBAO 8/18/11 

13N/l1E SI IH1.29 I1HO.SO WW 2113 
160BC 8/ 5/16 

13H/18E SI IHI.53 I1H1.81 0:111-)8 231B 
llOCB 6/21 /16 

12N/IBE 51 11-21.01 I1H9.33 LOH-18 19TI 
3ACB 6/21 /1l 

12N/18E 51 IH391 l1H9.21 COH-3S 1911 
lACC 9/20/61 

12N/18E 51 11-23.91 I1H9.01 DOIH6 1902 
3ACO 9/11/Et 

12N/18E SI IH1.86 l1H9.35 JOH-65 2018 
30BB 6/26/10 

12NI 1M NO IHO.60 116-18.05 RNS-2 132 

21D8C 

65.0 
140.0 

IS .0 
95.0 

9U 
110.0 

10.0 
BO.O 

100.0 
291.0 

10.0 
10.0 

25.0 
80.0 

<SE> leu <SE> 

119 21 J 
05 

2.12 II 2U 
0.01 0.2 

2.59 

1.51 

19.1 
0.1 

35.1 
1.1 

2.83 16 22 9 
0.11 0.1 

1.15 

3.81 
0.09 

231.1 
1.1 

21.0 
0.1 

21 J 

2U 

18 .1 

35.1 

21.6 

2IS.B 

20.2 

20.0 3.19 126 12.1 

BI.O 0.01 0.1 

13.0 1.95 12.1 III 

10\.0 0.02 2.2 

13.1 > 83.T 
0.1 0.1 

2015 > 1.26 
432.5 

\IB.2 \18.0 
26.1 21.1 

10.0 \ 2.\6 
110.0 0.03 

210.0 
210.0 

11.0 
111.0 

10.0 
10\.0 

TO.O 
110.0 

100.0 
295.0 

110.0 
210 .0 

ID.C 
BI.O 

SIO 
11.0 

2.59 11 21.1 
0.01 0.1 

1.85 13.8 
3.6 

UB 11 38.6 
0.10 0.8 

I.OB 21 66.1 
0.2T 3.0 

1.28 
001 

121 

J.l6 
0.19 

21.6 
U 

812 
11.1 

619 
1.1 

:.l! 13 13.! 
0.11 

22.6 
0.1 

43.8 
3.6 

28.0 
0.5 

11.9 
2.0 

19.0 
0.1 

628 
11.1 

1'2 
2.9 

J61 

<SE· ,F 

3 ~ 

II 

19 

II 

61 

331 

11 

11 

91 

101 

16 
63 

19 

Bl 

91 

IB3 

81 

268 

III 

so 

1_:T ... cr.~GV 
S .... ~~Hn 

, ~ ~~ A ~ T 

INOE51:E 

INCE51TE 

GUCIIL 
SEC I MEtiTS 

DIORITE IND 
GRANDO IDR!1E 

ALlUV. OVER 
GRANITE 

IDAHO BATH. 
GRANITE 

IDAHO 81TH. 
GRANITE 

CHALLIS 
VOLCANICS 

ULUVIUM AND 
VALLEY fILL 

MONlONITE & 
GRINOOIORI IE 

MONlONITE 

CHILLIS 
VOLCANICS 

HORNBLENDE 
GNEISS 

SLATE 

SLATE 

SLATE 

SLATE 

CLI'IBASILT 

--.-J 
(J'. 



TABLE 2 

GEOTHERMAL om PRINTOUT S.l. UNITS PAGE 

-------------------------------------------------------------------------------------------------------------------
IDAHO NORTH 5/26/Bl 

---------------------------------------------------------------------------------------------------------------------
TEeT N LAT H LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAO CO GRAO CO H.F. Q 

~ PROV OEG MIN OEG MIN (OATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

--------------------------------------------------------------------------------------------------------------------.-.-. 
HO IH9.50 116-11.10 RNS-3 

l~ HO 11-18.11 116-11.35 RNS-12 

'W ~O 11-11.20 llH 1.60 RNS-8 

J~ MO 11-16.85 lIHO.IO RNS-I 
9 

2H HD U-I6.85 116-33.60 RHH 
'B 

1M HD 11-16.80 116-39.50 RNS-l0 
gO 

lH NR 11-16.02 llH3.82 ROH-CHAI 
'BS 12113111 

111 

118 

1113 

1113 

1031 

1152 

820 

!IIE C1i 11-15.13 111-49.84 DDH-l 1926 
~o U 1/16 

/ 2M HD U-l1.15 l1H2.51 RNS-l 1061 
BOO 

1/ 2M HD 11-11.10 116-31.25 RNS-6 1055 
ICCD 

V12E IR 11-13.85 l1H9.50 SI!U LHS2 1868 
SOOC 8/15/18 

N/ 2H ~D 11-13.30 116-32.10 RNS-16 1019 
2CCO 

1N/IE C1i 11- 9.21 116- 0.11 ~H TERRA 1219 
mCB 9/11/11 

W29E IR 11- 8.33 112-16.68 WI! BLM 1951 
lCAA 1/21/11 

9M/10E lR 11- 1.95 112-50.11 ROH-U-LC 1981 
2CDO 1/29118 

9N/IE C1i 11- 5.62 116- 1.50 WI! B 1000 
190( 8/15/16 

8N/IE CH 11- 1.66 115-51.85 SMU GVI 915 
lBIC 9/ 8/18 

8N/ IE CM 11- 3.26 111-51.61 SIIU GVl 1000 
lCIO 1/ 8/18 

8N!l1E IR 11- 2.5T 112-18.02 WI! BALL 1612 
liB 8/19/11 

10.0 
11.0 

20.0 
55.0 

50.0 
11.0 

10.0 
11.0 

15.0 
11.0 

10.0 
17.0 

1.53 13 19.6 
0.33 

1.33 13 11. I 
0.01 

1.51 13 11.0 
0.39 

1.36 13 28.0 
0.08 

1.21 13 92.8 
0.11 

1.56 13 18.1 
0.13 

11.2 

11.2 

11.0 

21.1 

81.0 

20.1 

0.0 (1.59) (11.9) (11.9) 

2138.0 

20.0 > 2.93 >220.0 >169.0 
10.0 

10.0 
11.0 

15.0 
65.0 

12.5 
112.5 

20.0 
65.0 

10.0 
70.0 

100.0 
183.0 

15.0 
100.0 

10.0 
10.0 

10.0 
26.5 

12.5 
90.0 

10.0 
130.0 

1.22 13 38.6 
0.22 

1.49 12 12.6 
0.13 

2.22 18 11.8 
0.18 0.5 

1.41 13 31.6 
0.21 

3.01 

1.16 

2.1l 

2.80 

2.19 

116.1 
1.6 

33.1 
1.3 

38.3 
1.8 

11.1 
2.0 

66.1 
2.8 

2.80 1l IU 
0.01 0.8 

1.46 36.9 
1.0 

35.1 

66.0 

11.8 
H 

30.1 

163.2 

33.1 
8 

21.1 

36.1 

51.1 

11.9 

36.9 
U 

83 

60 

69 

10 

102 

32 

16 

196 

13 

98 

39 

II 

198 

19 

S1 

103 

113 

131 

51 

CENOIOIC 
SANO/CLAY 

SINO/ClAY/ 
BASILT 

SANO/CLIY/ 
BISALT (CI) 

SANOY/CLY / 
BASALT (CI) 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
SANO/GRAVEl 

CP BASILT TO 
K GRANITE 

IDAHO BITH 
GRANITE 

CENOIOIC 
SEDIMENTS 

C. R. BASALT 

CLAY LS CIND 
RHYOLITE 

CI BASALT 
SAND/CLAY 

IDAHO BATH 
GRANITE 

BASALT AND 
SEDIMENTS 

LIMESTONE 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRINITE 

IDAHO BAT~ 
GRANITE 

BASAlT 

GEOTHERMAL DATA PRINTOUT S.l. UNITS PAGE 
-----------------------_ ... -------------_ ... -- ...... ---------------------_ ... ---_ ............ ----_ ... --_ ............ ----_ ............... ------ ...... -- .................................... -_ ... -- ...... -

IDAHO NORTH 5126/81 
--------------------------- ... - ... --------_ ...... -----------------..................... -_ ..................... ----------------------_ ... -------- ... ---- ...... --_ .................................... ... 

THN/RNG TECT N LAT H LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAO CO H.f. Q 
SECTION PROV OEG MIN DEG MIN (OATE) ELEV RANGE <SE> Teu <SE> <SE> <SE> Hf 

8N/IE CH 11- 2.ll 111-51.ll SMU GV2 lOll 
120CO 9/ 8/18 

8N/6E CM 11- 2.12 115-11.16 OOH-l 1831 
16AAB 6/21/12 

8N/ 6E CH 11- 2.01 115-11.01 000-5 1811 
16AI0 1/31/12 

IN/6E CH 11- 1.99 115-16.62 DOH-II 1811 
l1BB 8/ 1/11 

8N/5E CH 11- 1.81 115-52.61 USBROOH3 1066 
16BCC 6/28/10 

8N/IE C1i U- 1.11 115-55.61 SMU GVl 1091 
1lCAA 9/ 1118 

8N/29E IR 13-58.16 113- 1.89 ROH-PSI 2121 
nCCCl 8/20{18 

1N/IE HO 13-51.53 116-19.11 NIl ORAKE 180 
10BCD 8125{18 

1N/ IE CM 13-51.35 115-31.39 SMU IB-I 1628 
10CB 9/21/11 

6N/2E HD 13-10.11 116-11.10 BO-l 1291 
29BA 8/13/16 

5N/ 5E CH IH1.I1 115-50.19 DOIH 1151 
3COO 1/13/12 

5N/ IE HD IHI.80 116-18.16 NIl CON 1 926 
26SAC 8/31/18 

IN/ 6E C1i IH1.50 115-11.48 DOH QtH 1500 
1280( 8/12/69 

IN/l0E CH 13-39.11 1\5-11.03 SI«J IB 1 1682 
29AO 9/21/11 

3N/ 2E CH 13-31.11 116-11.22 WI! 859 
2CAB 1/29/l1 

3H/ 2E HO IH5.92 116- 9.63 NIl STPEM 850 
mcc 8/21/18 

3N/3E HO IH5.02 116- 1.61 NIl HARRS 815 
20BOB 1/21/18 

3N/ 3E HD IHI.I5 116- 1.38 WI! lRPLT 818 
~~ lnl/18 

3Nf18E C1i IHI.06 111-1,,53 WI! RDNGR 1829 
2i1BC 8/ 1/18 

10.0 
122.1 

20.0 
100.0 

200.0 
100.0 

50.0 
300.0 

10.0 
100.0 

11.5 
129.0 

11.5 
59.0 

15.0 
61.0 

15.0 
55.0 

281 19 ll.1 
0.0\ 0.2 

2.19 
0.10 

2.80 
0.08 

1.51 
0.11 

3.05 
0.13 

21.2 
0.5 

38.1 
0.3 

36.1 
0.1 

81.5 
1.1 

2.12 10 31.9 
0.08 0.2 

3.22 
0.11 

1.01 

1.56 
0.09 

21.3 
0.1 

115.1 
1.1 

20.6 
0.5 

10.0 '2.15 15 62.1 
110.0 0.01 1.3 

120.0 
590.0 

65.0 
121.0 

1!0 .0 
111.0 

20.0 
85.0 

3.03 
0.09 

1.85 

3.63 
0.01 

3.01 
0.10 

26.0 

12.0 
2.9 

11.1 
1.0 

22.6 
0.1 

18.1 

29.3 
0.8 

11.5 
0.3 

12.6 
0.1 

59 2 
0.1 

32.1 

13.3 

115.1 
1.1 

21.1 
0.5 

60.1 

26.2 

11.5 

25.1 
1.1 

22.2 
0.3 

0.0 < 1.26 <380.0 <115.0 
95.0 

10.0 
222.0 

5.0 
161.9 

30.0 
13.9 

1.5 
65.0 

Ul 

1.16 

1.16 

1.80 

112.1 
11.5 

118.0 

89.1 
1.5 

13.1 
1.2 

123.1 

165.0 

11.1 

28.1 
1.0 

80 

82 

116 

108 

1!1 

81 

101 

155 

15 

166 

19 

138 

18 

61 

III 

!II 

388 

110 

52 

LITHOLOGY 
SU~·IRY 

IDAHO BITH 
GRI~ITE 

IDAHO 8ATH 
GRANITE 

IDAHO 8ATH 
GRINITE 

10AHO BATH 
GRAN liE 

10AHO 81TH 
GRANITE 

IDAHO 8ATH 
GRANITE 

~ARTIITE 

CENOIOIC 
CUY/SINO 

IDIHO BATH 
GRANITE 

IDAHO BITH 
GRANITE 

IDAHO BITH 
GRAHITE 

CENOIOIC 
CLAY 

IDAHO BITH 
GRANITE . 

IDAHO BATH 
GRANITE 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
ClIY 

CENOIOIC 
CLAY /SANO 

CENOIOIC 
CLAY /SANO 

"'"'.) 
"'"'.) 



TABLE 2 

------------------------------------------------------------------------------------------------------------------------- . GEOTHERMAL om PRINTOUT 5.1. UNITS 
PAGE 

------------------------------------------------------------------------------------------------------------------------
IDAHO NORTH 1/26/81 

KG TECT N LAT " LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GR.ID CO H.F. Q LITHOLOGY 

ON PROV DEG MIN DEG MIN (DATE) ELEV RANGE <SE> Teu <SE> <SE> <SE> HF SUMMARY 

---------------------------------------------------------------------------------------------------------------------------
8E eH 1J-32.12 111-26.60 SHU 19-2 1682 11.0 3.16 11 21.8 23.1 81 IDAHO BATH 

9/21(11 111.0 0.08 0.1 
GRANITE 

lE 51 13-21.10 11S-31.83"" DOMNG 1132 111.0 1.19 13.9 16.1 13 CENOlOIC 

'A~._ 
1/2l/18 200.0 0.1 

BASALT 

6E IR 1l-2l.01 lll-Il.OISMU IB-l 1112 10.0 l.59 12 21.1 28.1 10l IDAHO 8ATH 

AD 1/11/11 118.0 O.Ol 0.9 
GRANITE 

9E CH 1l-19.08 111-21.61 MIl 1 1561 95.0 2.61 11.2 16.1 12l IDAHO BATH 

.BC 
2/ l/16 150.0 0.02 0.1 

GRANITE 

I 8E IR IH5.19 11S-l2.10Mll2 1112 10.0 2.30 21.l 21.l 56 CENOlOIC 

\BD 8122/11 lO.O 0.6 
CLAY/RHY. 

--..) 
()) 



TABLE 2 

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 
------------------------------------------------------------------_ ..... _-----------------------------_ .. -

IDAHO WSRP 5/26/&1 
._--------------------------------------------------------------------------------------------------------------.. -----

TECT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. Q 
l PROV DEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

-------~------------------------------------------.. --------------------------------------------------------------------
W SN 11-19.02 111- 2.68 NEISR 122 

1/22/16 

iW SW IH8.60 111- 1.16 WW 101 
1 9/25/15 

3W SM 11- 1.10 116-38.80 RNS-18 811 

5N SM 11- 1.30 l1H5.31l1W pun 655 
lA 8/ 2/18 

3N SW 11- 1.10 116-31.80 RNS-19 811 
)B 

3N SN 11- 2.25 116-12.50 RHS-21 100 
90 

1M SW \1- 2.13 116-19.55 RNS-23 m 
:OA 0/ 0{18 

'3M SW 13-58.60 116-31.60 RNS-22 811 
:AO 

I 2N SM 13-55.10 116-36.11 USGS 110 
19A 8/ 9/15 

I 1M SN IH9.16 116-50.00 RDH 835 
AAO 1/26/11 

'/ 1M SM IH8.15 116-51.55 ROO 838 
'OBO 6/15/11 

if 2M SN IHUI \16-32.02 lIW 111 
iAU 8/15/18 

~/ IE SN IHI.12 116-19.11 lIW CON 2 902 
190B 9/ 1/18 

NI IE SW'IHI.5I 11&-11.15l1W CON 1 850 
'lDAA 8/11/18 

IH/ 2E SW IHO.61 116-15.28 lIW 856 
19m 8/16/18 

IN/3W SWIIHO.25 116-11.23 RNS-IO 
mco 

112 

IN/1M SN IHO.25 116-11.15 SIMP-WN 111 
19ADC 12/19/19 

103.1 
263.0 

359.8 
603.1 

91.6 
603.1 

65.0 
95.0 

195.0 
135.0 

30.0 
61.0 

210.0 
131.0 

10.0 
112.0 

25.0 
295.0 

110.0 
m.o 

10.0 
80.0 

15.0 
50.0 

10.0 
15.0 

15.0 
10.0 

55.0 
99.0 

35.0 
69.0 

10.0 
169.0 

1.16 

1.16 

1.11 

2.02 

1.11 

1.11 

1.11 

U6 

1.80 

1.18 
0.06 

1.18 
0.06 

1.11 

1.62 

1.11 

2.00 

0.0 < 1.16 
660.0 

0.0 1.11 
168.0 

11.1 
0.1 

59.9 
0.1 

61.9 
0.1 

11.3 

61.0 

55.9 
0.5 

96.0 

91.0 

89.3 

15.0 

58.1 
0.1 

19.1 
2.1 

61.2 
2.1 

51.0 
2.5 

85.1 
3.8 

89.0 

96.8 
1.1 

< 15.8 

65.0 

61.0 

69.1 

61.0 

55.9 
0.5 

81.0 

92.1 

85.0 

15.0 

58.1 
0.1 

51.0 

62.3 

55.0 

11.6 

11.1 

80.6 

98 

102 

19 

III 

102 

108 

100 

66 

101 

96 

111 

91 

III 

111 

161 

15.8 111 

65.0· 16 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
CLAY 

CENOZOIC 
SAND/GRAVEL 

CENOZOIC 
CLAY 

CENOZOIC 
CLAY 

CENOZOIC 
CLAY 

CENOZOIC 
SAND/CLAY 

SEDIMENT 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
CLAY/SAND 

CENOZOIC 
CLAY 

CENOZOIC 
CLAY 

CENOZOIC 
SAND/CLAY 

CENOZOIC 
CLAY/SAND 

CENOZOIC 
CLAY 

GEOTHERMAL om PRINTOUT 5.1. UNITS PAGE 2 
---------------------------------------------------------.. ---_ .. ------- ...... ----_ .. -- .. ------------.... ------_ ...... --------_ .. -_ .... -_ ........ 

IDAHO WSRP 5/26/1l 
------------------------------------------------------------------------------------------------------------------------------

TWN/RNG TEeT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F . 
SECTION PROV DEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SU~~ARY 

----.. ------------------------------------------------------------------------------.. ----_ .... ---.... -----_ .. --_ .. _ .. ---------_ .. ----
IN/ 2E SW IHO.25 116-12.52 RNS-16 881 
llBCD 

IN/2E SH 13-39.11 116-11.35 ROH EONO III 
mcc 1 III /18 

IN/ IE SN IH8.99 116-11.35 lIW 811 
250tD 1/20/11 

3N/2E SW IH1.10 116-11.05RHS-55 835 
i1BAB 

3N/2E SH IH1.09 116-11.96 ISH-lIW 821 
10ABA 12/20/19 

lM/2E SW IH1.01 116-11.01 BGL - 1 '" llBU 8/21/81 

3N/ 2E SN 13-31.02 116-10.92 RHS-56 815 
llBAO 

IN/IN SN IH6.21 116-50.62 lIW 131 
8COC 8/22/18 

IN/ IE SW 13-31.11 116-22.31 lIW GALLM 801 
mBB 9/11/18 

IN/1E SM IH1.II 116- S.1l lIW 861 
llAAC 1/11/11 

IN/2E SH 11-13.33 116- 9.21 RNS-58 881 
mc 

2N/ lH SN IH2.13 l1HI.25 USGS 196 
60801 1/ 8/11 

2N/ 2E SN 13-28.39 116-13.29 lIW STPEN 92l 
llABB 1/19{18 

2N/ lE SN 13-28.21 116- 1.38 lIW 1011 
35BBC 1/21/16 

IN/3N SM 11-21.10 116-38.51 lIW 136 
lBOA 6/13/11 

IN/2E SN 13-25.01 116-11.98 NH 905 
15DCA 1/25/16 

lM/2E SN 13-23.26 116-11.08 eo 3 888 
2900 8/23/15 

IS/ IE SN 11-20.92 115-51.30 lIW 1006 
100AO I 1{22/16 

10.0 (1.16) 
80.0 

15.0 < 1.16 
123.0 

10.0 
280.0 

1.80 

161.0 155.0 

< 91.1 < 90.0 

10.9 
1.1 

10.9 

15.0 
111.0 

1.25 II m.1 20U 
0.21 

0.0 (1.11) 
m.5 

0.0 < 1.11 
512.8 

16.0 1.26 
131.0 

10.0 1.95 
60.0 

10.0 1.59 
85.0 

25.0 
\10.0 

90.0 
110.0 

10.0 
10.0 

10.0 
120.0 

20.0 
210.0 

210.0 
130.0 

25.0 
95.0 

10.0 
115.0 

12.5 
30.0 

10.0 
110.0 

1.16 

1.16 

1.31 

1.65 

2.05 

2.51 

1.31 

1.12 

1.12 

1.16 

(101.6) (101.6) 

<IOU <102.1 

161.8 328.9 

11.1 11.8 
1.1 

30.1 30.9 
0.1 

'13 
1.0 

. 83.0 

95.1 
0.9 

56.6 
0.6 

11.2 
0.1 

11.3 
0.2 

101.1 
1.1 

56.1 
1.0 

33.2 
1.1 

11.9 
1.1 

11.0 

83.0 

95.1 

56.6 

11.2 

11.3 

101.1 

56.1 

31.2 

11.9 

m 

132 

121 

m 

1\9 

120 

III 

160 

19 

101 

122 

128 

92 

19 

19 

III 

19 

11 

10 

mOlal, 
C~lY IS_lie 

CENOZOIC 
CLAY /SAND 

CENOIOIC 
SILICIC VOl. 

CENOlOIC 
CLAY/RliY.1 

CENOZOIC 
SEO/RHY 

CZ SED. SIL 
VOl • BASALT 

CENOlOIC 
CLAY /IOiY.1 

CENOlOIC 
SAND 

CENOIOIC 
,ClAY /SANO 

CEIIOlOIC 
BASALT 

CENOZOIC 
SAND 

CENOZOIC 
8ASAlT 

CENOZOIC 
CLAY /GRI VEL 

CENOZOIC 
SILICIC VOl. 

CEN020lC 
SEOIMENTS 

CENOlOIC 
BASILT 

CENOZOIC I 
SAND/GRAVEL 

CENOZOIC 
SEDIMENTS 

---J 
\.() 



TABLE 2 

PAGE 
GEOTHERMAL DATA PRINTOUT S.1. UNITS 

~---------- ~-------------------------------------------------------------------------------------------------------
IDAHO WSRP 5/26/81 

~----------------------------------------------------------------------------------------------------------------------
1G TECT N LAT W LONG 

HOLE COLLAR DEPTH 

8N PROV OEG MIN OEG MIN 
(DATE) ELEV RANGE 

--------------------------------------------
JE SH 13-20.25 116- 3.10 HH 962 

8/ 1/14 

3H SH IH9.21 116-18.56 HW 168 
\9 6/21/11 

6E SH 43-18.11 115-11.11 HW 1100 
DC 1/23/11 

5E SH 11-11.18 115-19.80 USGS 1024 
DBI 1/22/11 

. IE SW IH6.20 115-51.18 HW 
:SD 8/26/15 

961 

I IE SH IH5.51 115-58.59 HH NYBOR 
DOD 8/21/75 

951 

/ 6E SW 43-15.15 115-12.15 USGS CC 1109 
DACI 1/23/16 

20.0 
110.0 

10.0 
215.0 

20.0 
90.0 

10.0 
55.0 

25.0 
145.0 

10.0 
160.0 

20.0 
480.0 

AVG TCU NO UN GRAD CO GRAD CO H. F . Q 
LITHOLOGY 

SUMMARY 
<SE> TCU <SE> <SE> <SE> HF 
-------------------------------------------------------

CENOZOIC 
BASALT 1.12 

1.12 

1.26 

1.09 

1.34 

1.34 

1.34 

34.6 
2.1 

94.6 
2.0 

65.8 
1.0 

82.1 
5.1 

11.1 
1.1 

11.9 
0.1 

8U 
2.4 

11.6 

91.6 

65.8 

82.1 

11.1 

11.9 

8U 

56.0 

19 

\35 

82 

90 

59 

60 

114 

12 

CENOZOIC 
SED. /BASALT 

CENOZOIC 
SED ./BASALT 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
BASALT 

CENOZOIC 
SED/BASALT 

CENOZOIC 
BASALT 

./2W SW 43-11.11 116-31.51 HW 
851 45.0 

125.0 
1.21 56.0 

0.1 

CENOZOIC 
SED./BASALT - I 

,0 1/16/75 

i/ IE SW 4HI.61 116-11.61 BO I 
100 1/23/11 

963 

5/ IE S" 43-14.01 116-11.63 HW LNDRF 
lADD 1/21/18 

962 

~S/ lW SW 43-11.88 116-10.61 HW 1292 
!2DBC 6/21/11 

15/ 5E SW IH 1. 14 115-54.31 HW 9U 
JODCC 8/21/15 

2S/2" SW 43-12.11 116-31.92 HW 815 
15AAA 6/22/11 

25/ IE SW 4H2.01 115-55.51 HW 
36DCC 8/ll/15 

918 

3S/ lW SW 43-10.11 116-29.52 USGS 
aCBC 6/19/11 

969 

lS/ IE SW 43- 9.88 116-23.50 HH 
188CB 1/ 4/11 

151 

3S/ 6E SW 13- 1.21 115-42.85 USGS 
15BCCI 1/23/11 

959 

IS/2" SH 43- 5.18 116-12.21 HW 
11 ABA 6/12/11 

993 

15.0 
10.0 

160.0 
230.0 

10.0 
235.0 

10.0 
11.0 

35.0 
90.0 

20.0 
135.0 

5.0 
80.0 

10.0 
125.0 

15.0 
30.0 

10.0 
190.0 

5.0 
95.0 

2.01 

1.11 

\.38 

1.09 

1.34 

1.13 

1.16 

1.38 

1.11 

1.11 

1.16 

62.0 
1.3 

81.3 
i.l 

60.0 
3.\ 

11.8 
1.\ 

62.8 
3.0 

93.5 
5.4 

13.6 
2.\ 

91.6 
0.6 

91.0 
5.0 

81.1 
2.8 

5.9 
0.6 

62.0 

81.3 

60.0 

11.8 

62.8 

93.5 

33.6 

91.6 

10.8 

81.1 

5.9 

123 

91 

8l 

85 

81 

106 

49 

\3S 

95 

98 

CENOZOIC 
SAND/CLAY 

CENOZOIC 
BASALT/CLAY 

CENOZOIC 
SED. /BASALT7 

CENOZOIC 
BASALT' 

CENOZOIC 
SED. /BASALT 

CENOZOIC 
BASALT 

CENOZOIC 
SILICIC VOL. 

CENOZOIC 
CLAY 

CENOZOIC 
CLAY 

CENOZOIC 
SED./SIL.VOL 

I 

I 
I , 
I 

PAGE 4 
GEOTHERMAL om PRINTOUT 5.1. ums 

---------------------------------------------------------------------------------------------------------- ---------------- -- --- --
IDAHO WSRP 5/26/81 

----------------------------------------------------------------- -------------------------------------------------------------
THN/RNG TECT N LA! " LONG 

DEPTH 
RANGE 

AVG TCU NO VN GRAD CO GRAD CO H. F. 
<SE> TCV <SE> <SE) <SE> HF 

SECTION PROV OEG MIN OEG MIN 

HOLE 
(DATE) 

COLLAR 
ELEV 

-------------------------------------------------------------------------------------------------
912 15.0 

10.0 
1.86 
0.06 

34.1 
1.5 

H.l 61 

4S/6E SW 43- 4.91 115-42.55 MH 4 
\lBA 8/22/15 

45/ IE SM 43- 1.66 \15-39.63 HW 
\BAD 1/30/15 

912 

4S/2E SH 43- 3.13 \16-\1.11 HW 
20DBO 6/28/11 

162 

45/ 5E SW 43- 3.61 \\5-52.02 HW USAF 
2\CA 8/ 1/14 

9\3 

4S/3E SW 43- 3.31 \16- 1.\1 HW 
23CDO 1/21/16 

829 

4S/10E SM 43-3.11 \\5-\9.\lUSGS \05\ 
30BBA 1 1/25/11 

45/ 1M SW 43- 2.80 \16-28.61 HW 990 
29BOC 1/ 1/11 

45/ 8E SM 43- 2.15 \15-21.55 ~~ 912 
mBS '8j\5/11 . 

45/ \E SM 43- 2.11 \\6-11.\8 BO 5 
36BA 8/23/lS 

169 

55/ 3E SH 43- 0.45 \\6- 2.21 HW 192 
\2BDA 1/ 2/11 

55/ 2E SM 42-58.\\ \16-\2.06 HW 856 
22OCO 1/ 3/11 

5S/12E SM 41-51.35 \\5- O.ll BL \ \011 
meB 8/26/15 

55/ 3E SW 41-56.16 1\6- 5.20 HW 
34011 6/21/11 

162 

5.0 
\19.0 

25.0 
63.0 

\0.0 
\10.0 

20.0 
\05.0 

\00.0 
210.0 

\00.0 
410.0 

\5.0 
85.0 

500.0 
2100.0 

11.5 
12.0 

30.0 
\05.0 

\0.0 
10.0 

\5.0 
30.0 

5.0 
40.0 

10.0 
120.0 

1.\1 

1.55 

1.\3 

\.09 

\.31 

1.46 

1.16 

1.51 

\.31. 

1.2\ 

1.54 

I 

1.38 

88.1 

n.l 
2.0 

53.3 
4.0 

63.1 
U 

88.1 
\.3 

98.8 
\.9 

0.1 
0.1 

10.0 

45.3 
0.4 

\30.1 
3. \ 

n.4 
3.\ 

50.0 
1.2 

\31.9 
l.1 

iT .3 
0.4 

88.1 

63.1 

63.1 

51.l 

63.1 

88.1 

98.8 

0.1 

TO.O 

45.3 

\Oa.o 

93.4 

50.0 

iT .l 

101 

98 

11 

60 
5 

is 

\31 

\03 

11 

\II 

113 

11 

n 

LITHOLOGY 
SUMMIRY 

--------------
CENOIOIC 
BASALT 

smLT (VB) 
CLAY 

CENOIOIC 
CLAY /GRAVEL 

CENOlOIC 
SASALT ISED. 

CENOlOIC 
CLAY /GRAVEL 

CENOZOIC 
SASALT 

CENOZOIC 
SED/SIL VOL 

CZ SEDS BSLl 
S\LlC VOL 

CENOZOIC 
CLAY 

CENOZOIC 
SEDIMENTS 

CENOlOIC 
SEDIMENTS 

BASALT 

CENOZOIC 
CLAY/SHALE 

()) 
o 



TABLE 2 

PAGE 5 
GEOTHERMAL DATA PRINTOUT ----------------------------------------------------------------------------------------------------------------

IDAHO HSRP 5/26/81 

5.1. UNITS 

llTHOLOGY 
SUMMARY 

----------------------------------------------------------------------------------------------------------------------
NG TEeT M LAT N LOMG HOLE COLLAR DEPTH AVG TCU NO UM GRAD CO GRAD CO H.F. Q 
OM PROV DEG MIM DEG MIM (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 
..... ---------------_ .. ---------_ ........... -_ ...................... ---_ .... --------------------_ ........ -----------_ .. ----_ .. ---_ .. -------_ .... -_ .. --------CENOIOIC 

LS/SAND 10.0 
15.0 

1.30 88.9 
1.1 

88.9 115 
IE SH 1/-56.41 116-11.90 HM 
C 6/ 8/11 

929 

3E SN 12-55.53 116-10.02 HM 
6/26/11 

838 

'3E SH 12-55.31 116- 5.12 HM 
lAB 1/ 1/11 

183 

I 3E SH 42-51.66 116- 1.51 HM 
:CB 8/20m 

195 

/6E SN 12-51.52 115-11.21 1ti 5 
BA 8/21/15 

888 

i/ 2E SN 12-53.63 116-11.50 RDIHOI 1021 
JAB 8/ 5/18 

5/ 3E SH 12-52.81 116- 3.12 HM 8U 
1000 6/19/11 

5/12E SH 12-52.81 115- 1.63 8L2 983 
,9CDD 8/26/15 

is/2E SH 12-52.20 116-16.12806 1091 
IOC8 8/23/15 

is/ 2E SH 12-51.61 116-12.15 ROIH IOU 
JlBO 8/ 1/18 

IS/ IE SH 12-50.38 116- 1.38 HW 
K~ Vlml 

891 

15.0 
10.0 

10.0 
90.0 

10.0 
90.0 

35.0 
85.0 

50.0 
160.0 

10.0 
30.0 

30.0 
60.0 

15.0 
30.0 

10.0 
155.0 

10.0 
180.0 

30.0 
105.0 

15.0 
30.0 

1.5 
15.0 

15.0 
32.5 

2.26 

1.59 

1.51 

1.38 

1.11 

1.51 

1.31 

1.05 

1.09 

1.21 

0.96 

1.38 

50.0 (1.88) 
151.0 

50.0 
160.0 

160.0 
220.0 

5.0 
83.0 

1.05 

1.88 

1.26 

51.1 
1.9 

11.0 
0.3 

18.8 
1.1 

11.5 
0.1 

1Il.1 
5.1 

58.1 
3.1 

51.6 
1.1 

51.1 

11.0 

11.0 

18.8 

11.5 

11l.1 

58.1 

51.6 

(81.0) (81.0) 

155.1 
2.1 

125.0 
5.3 

113.0 
2.0 

111.8 
3.2 

125.0 
1.1 

155.1 

125.0 

113.0 

111.8 

125.0 

(102.0) (102.0) 

225.1 
3.1 

118.1 
1.1 

121.3 
2.6 

225.1 

118.1 

121.3 

116 

118 

116 

11 

66 

168 

88 

18 

92 

163 

136 

13,. 

161 

111 

192 

236 

222 

159 

CENOIOIC 
CLAY/SAND 

CENOZOIC 
CLAY/SAND 

CENOZOIC 
SAND/CLAY 

CENOIOIC SND 
/GRVL • CLAY 

CENOZOIC 
VOL/SED 

CENOIOIC 
CLAY/SAND 

SEDIMENTS 

CENOIOIC SND 
CLAY' GRVL 

CENOIOIC 
VOL/SED 

CENOIDIC 
SEDIMENTS 

5.1. UNITS PAGE 
GEOTHERMAL om PRINTOUT 

_____________________________________________________________________ .. ,...._ .oW .. ____ .... ---------- .... -- ...... ---- ........................................................ .. 

IDAHO WSRP 5/26/91 

LITHOLOGY 
SUM~ARY 

------------------------------------------------------------------------------_ ... ------------------------------------ --------------
THN/RNG TECT "LAT H LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F. Q 
SECTION PfK\V DEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE) HF --------_ ... -----------------------------_ ..... ------_ ... ------_ ..... ------------------- ... -_ ...... --------_ ......... --_ ..... --- ... ... ... ................................................ ... CENCIOIC 

GRAVE, /SAtID 1.5 
30.0 

1.26 
0.01 

116.3 
2.2 

116.3 116 
IS/IE SH IH9.13 115-59.16 MH 6 

9CCC 8/21/15 

991 

IS/ IE SH IH9.25 116- 1.15 ROH-128 
18BB 8/ 1/18 

911 

IS/ 5E SH IH9.13 115-53.81 WW 
1BACC 6/26/11 

801 

15/ 2E SN IH9.01 116- 9.93 HM 8LACK 
meA 6/21/18 

995 

lS/10E SH IHI.85 115-15.53 ROH 
moo 8/ 5/11 

962 

8S/12E SH 12-13.10 115- 1.28 HM 8LGUL 1061 
23AAC 6/25/11 

85/ IE SH 12-13.11 115-31.95 HM 1112 
2180 1/12/11 

95/ 5E SH IHO.26 115-51.95 HM 1103 
IDA 6/29/11 

9S/l3E SN 12-38.52 111-59.02 WW BLGUL 1151 
18CB 9/ 1/15 

9S/12E SH 12-31.91 111-59.16 WW 8LGUL 1159 
21AD 1/1/11 

95/ 6E SH 12-31.59 115-16.11 HM 1116 
200BC 6/29111 

9s/bE SH 12-31.10 111-51.91 USGS 1160 
20CCDI 1/1/11 

9S/13E SH 12-36.19 111-5Pl HM BLGUL 
31Bo I 9/ 1/15 

1158 

30.0 (1.88) 
305.0 

30.0 
80.0 

80.0 
130.0 

1.05 

1.88 

20.0 (1.38) 
115.0 

30.0 
60.0 

10.0 
310.0 

290.0 
310.0 

30.0 
100.0 

100.0 
160.0 

160.0 
220.0 

95.0 
165.0 

15.0 
280.0 

115.0 
255.0 

20.0 
300.0 

10.0 
125.0 

10.0 
15.0 

30.0 
220.0 

20.0 
115.0 

1.11 

1.88 

1.88 

1.11 

1.88 

1.11 

2.05 

1.31 

1.51 

2.03 
0.10 

2.03 
0.10 

1.11 

us 

2.03 
0.10 

(59.0) (59.0) 

199.6 
9.1 

10.8 
9.0 

198.6 

101.6 

(116.0) (116.0) 

139.6 
1.8 

65.5 
1.1 

10.1 
. 0.5 

101.1 
3.1 

55.3 
2.6 

110.5 
2.6 

55.0 
1.1 

16.1 
0.8 

101.0 
0.9 

51.9 
1.2 

63.6 
2.1 

118.8 
5.3 

63.9 
3.1 

69.6 
1.9 

139.6 

65.5 

10.1 

101.1 

55.3 

110.5 

55.0 

16.1 

101.9 

56.9 

63.6 

118.9 

63.9 

69.6 

111 

208 

203 

202 

111 

123 

132 

122 

101 

129 

112 

102 

152 

liS 

129 

139 

130 

111 

CENOIOIC 
VOL/SEO 

CENOIOIC 
SANO/CLAY 

CEH0701C 
SILICIC VOL 

CENOZOIC 
CLAY/SANO 

BASALT 
RHYOLITE 

SEDIMENTS. 
SILICIC VOL. 

BASALT AND 
SILICIC VOL. 

GRAV, 8ASALT 
RHYOLITE 

CENOIOIC 
8ASALT /RHY . 

SEDIMENTS 
, BASALT 

GRAV, 8ASALT 
RHYOLITE 

GRAVEL 
8ASALT /RHY . 

OJ 
I--" 



TABLE 

GEOTHERMAL OATA PRINTOIJT S.1. UNITS PAGE 7 
._------------------------------------------------------------ ... --------------------------------------------------------------

IDAHO ~SRP 5/26/87 
----------------------------------------------------------------------------------------------------------------------
rHN/RNG TEeT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. LITHOLOGY 

iECTION PROV DEG MIN DEG MIH (DATE) ELEV RANGE <SE> Teu <SE> <SE> <SE> HF SUMMARY 
-----------------------------------------------------------------------------------------------------------------------------
liS/liE SH 12-28.83 115-13.29 WW 8LM 1381 20.0 1.38 13.6 13.6 101 CENOIOle 

leCA 7/15/11 80.0 3.2 SEDIMENTS 

IIS/I1E SN 12-28.21 115-10.89 WW RR 1312 10.0 1.38 13.1 13.1 102 CENOIOIC 
16cec 7/191ll 65.0 1.5 SEDIMENTS 

12slIE SM 42-21.86 llHl.12 AEC 1381 15.0 1.38 127.3 121.l 116 CENOZOIC 
6ADA 1(I31ll 220.0 2.1 8ASALT 

12SI2OE SN 42-2Ul 111- l.1I WW 1309 20.0 2.Ol 21.4 21.1 56 SEDIMENTS 
IACC 9/17/15 190.0 0.10 1.6 

12S/21E SN 42-21.51 113-51.Ol USBR 1329 60.0 2.03 65.1 65.1 133 IDAVAOA VOLC 
2DAA llltlll 210.0 0.10 1.3 AHICS 

12S/20E SN U-2UO 111- 6.21 WW 1320 10.0 1.26 11.6 ll.6 9! IDAVADA VOL 
le8D 8/ 1/16 100.0 1.6 

IlS/ISE SN 12-18.82 llH9.l5 WW Il95 10.0 1.31 68.2 68.2 90 BASALT 
llAAD 9/12/15 95.0 U 

13S/16E SM 12-18.61 llHl.1I WW 1110 5.0 1.31 91.9 91.9 128 8ASALT. SEOS 
100081 9/ 9/15 10.0 5.l RHYOLITE 

IlS/11E SN U-16.20 115- 8.ll WW 1608 10.0 1.55 lI.l 11.3 68 CENOIOIC 
268AA 1/201ll 110.0 1.1 BASAlT 

2 

ex> 
N 



TABLE 2 

.~ .. ~ ......... ~ 
S.l. UNITS PAGE GEOTHERMAL DATA PRINTOUT 

---------------------------------------------------------------------------------------------,.------------------------------
IDAHO OWYHEE PLAT 5/26/81 

----------------------------------------------------------------------------------------------------------------------------
~/RNG TEeT N lAT W LONG HOLE COllAR DEPTH AVG Teu NO UN GRAD CO GRAD CO H.F. Q 

LITHOLOGY 
SUMMARY 

:TlON PROV DEG MIN OEG MIN (DATE) ELEV RANGE <SE> Teu <SE> <SE> <SE> HF 
------------------------------------------------------------------------------------------------------------------------------

GRANITE Ii .0 130 
3/ 3W OU 0-11.30 l1H 1.10 USGSHURI 1292 
leCA 

5/ IW OU 43- 1.60 l1H1.08 DOH-13 596 
leCB 6/23/10 

5/ IW OU 43- 1.08 l1Hl.18 OOH-U 190B 
lAce 8/28/71 

5/ IW OU IH8.21 116-21.28 USGS-MAl 1625 
4BOA 0/ 0/14 

5/ IE OU IHUO 116-18.82 BO 1 1479 
OOOA 8/2l!1S 

IS/5E OU 12-35.91 115-51.31 SMU GMI 1312 
1108 1/ 5/19 

15/ 2E au IHU2 116-11.13 HH 8LM 1110 
9B882 1/ 6/11 

IS/IE au 12-25.19 115-51.85 SIfJ GM2 1641 
U8C 8/22/78 

2s/m OU 12-21.62 111-11.61 HH 1301 
lADe 1/31/16 

15/ IE au 12-22.91 115-59.46 SHU GMI 1186 
16C8 1/ 5/19 

15/ 5E au 12-22.51 115-52.91 WH 1515 
16CCC 1/ 9/11 

lS!20E au 42-21.01 111- 1.01 WH 1121 
l5C8S 9/18/15 

lS/lIE au 12-20.15 lU- 2.63 WH 1396 
318 OS 1/ 1/16 

12S!21E au IHO.29 111- 2.88 WH 1111 
mcc 9/1I!15 

13S121E OU 11-19.00 111- US WW 1126 
5CCD 9/11/15 

IlS!21E OU 12-16.92 111- 0.61 WH 1695 
20AD 1/31/16 

IIS/15E OU 12-11.35 114-39.88 WH 1512 
23eo 1/12/14 

0.0 
253.0 

110.0 
195.0 

20.0 
390.0 

0.0 
248.0 

12.5 
20.0 

20.0 
31.3 

65.0 
91.5 

91.5 
150.0 

20.0 
67 .0 

10.0 
96.5 

30.0 
100.0 

10.0 
138.0 

85.0 
250.0 

15.0 
120.0 

10.0 
95.0 

20.0 
100.0 

10.0 
110.0 

30.0 
115.0 

10.0 
91.0 

1.12 

2.62 11 31.2 
0.21 0.1 

2.08 13 13.6 
0.06 0.1 

2.93 

0.96 

1.80 

110.1 
8.1 

94.8 
1.7 

106.0 
1.0 

1.71 11 11.1 
0.11 0.1 

1.80 

2.05 
0.11 

2.05 

25.0 
0.3 

15.8 
0.1 

66.1 
2.3 

1.72 21 31.3 
0.01 0.5 

1.31 

2.05 

2.03 
0.10 

2.03 
0.10 

2.05 

2.05 

1.05 

51.0 
0.8 

10.8 
2.1 

68.6 
2.9 

a 60.1 
U 

60.1 
2.2 

59.6 
4.1 

192.8 
11.6 

33.5 

15.6 

31.0 

110.0 

18.6 

106.0 

IU 

25.0 

15.8 

66.1 

31.3 

51.0 

40.1 

1B.6 

60.1 

60.1 

66.2 

192.8 
11.6 

88 

95 

92 

135 

112 

130 

15 

32 

135 

61 

68 

8l 

139 

122 

123 

136 

200 Ii 

CENOZOIC 
VOLCANICS 

CENOZOIC 
VOLCANICS 

GRANITE 

RHYOlITE 

CENOIOIC 
SIllC VOLC 

CENOIOIC 
SIllC VOLC 

CENOIOIC 
SIL VOL 

SILICIC VOL 

CENOIOIC 
SIL VOL 

CENOIOIC 
SEDIMENTS 

IDAVAOA VOl 

IOAVADA VOl 

IDAVADA VOl 

IDAVADA VOL 

ID~VADA VOL 

SEDIMENTS 

-I 

GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 

.------------------------------------------------------------- ---------------- - _ ... - --------- - --- - -_ ... -------... -......... _ ............ ----......... -_ ... _ ... -... 

IDAHO OWYHEE PLAT 5/26/87 
- -------------------------------------- - --------------- - ------------------------------------------ --- - -- - -- - - -- - - --- - --- ... --- _ ... -... -

TWN/RNG TEeT N lAT " LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F. 
llTHOlOGY 

SUM"IRY 
SECTION PROV OEG "IN OEG MIN (DAlE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

----------------------------------------------------------------------------------------------------------------------------------
& SEC!.E~TS 1180 

31.1 
178.0 
31.1 

191 
IIS/!5E OU 12-11.01 llHO.3I WW 1522 
268B 1/12/71 

IIS/15E OU 42-10.95 l1H2.18 USGS 1516 -
2SSA02 1/12/14 

155/ 6E au 42- 8.99 l1H5. 00 HH 1551 
IDAAl 6/19/77 

155/16E OU 42- 6.71 111-36.71 WH 1107 
2bsc 1/17/71 

155/ IW OU 42- U3 116-28.21 WH 1m 
32AOA 1/20/77 

10.0 
65.0 

20.0 
52.0 

1.09 

1.09 

Itt 1.18 
18.~ ., 

25.0 
330.0 

1.10 

223.6 
33.7 

50.2 
2.6 

53.1 
1.9 

10.0 
15.0 

Iii 51.1 
1.18 ~~\ 3.0 

~-' '. 

223.6 
33.1 

50.2 

53.1 
1.9 

51.1 

240 

95 

96 

91 

" BASALT. SEOS 
RHYOlITE 

CENOZOIC 
SIlICIC VOL 

SIlICIC VOL 

CENOlOIC 
SIlICIC VOL 

OJ 
'-" 

---, 



TABLE J 

GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 1 
.. _----------------------------------------------------------------------------------_ ... -------------------------------- ... --

IDAHO ESRP 5/28/81 
._-------------------------------------------------------------------------------------------------------------------------
IN/RNG TECT N LAT W LONG HOLE COLLAR DEPTH AVG ICU NO UN GRAD CO GRAD CO H.F. Q 
,CTION PROV DEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

-------------------------------------------------------------------------------------------------------------------------------
1.~/39E EH 11-28.38 1I1-51.850XY-5B 2009 
9Ace 0/ 0/17 

IN/IDE EH 14-21.82 111-43.93 SMU KG2 1981 
10eAe 6/29/19 

IN/IDE EH lHl.80 1I1-13.900XY-68 1981 
! OC08 0/ 0/17 

IN/12E EH 11-26.10 111-29.350XY-20 1951 
mAO 0/ 0/11 

1N/12E YI 11-26.09 111-26.25 HW-IP82 1923 
1l0AD 6/24/71 

1N/12E Yl 11-25.64 111-26.95 WW-IP81 1926 
15ASC 6/11/11 

IN/l8E EH 11-21.11 111-56.11 SHU KGl IUS 
lABB 9/29/19 

2N/1IE EH 11-23.00 111-15.0DOXY-18 1939 
10BBe 01 0/11 

2NI31E EH IH2.01 112- 8.58 SI'II SP2 1859 
18CAA2 8/15/18 

IN/l8E EH IH1.03 112- 0.92 OXY-I 1882 
190AC 01 0/11 

2N/l6E EH IHO.95 112- 9.20 OXY-2 1820 
mAD 01 0/71 

2N/l6E EH 11-19.15 112-12.130XY-1 1768 
llABC 01 0/17 

2N/l6E EH 11-19.61 112-12.11 SHU SP3 1195 
HeCB 6/29/19 

30.0 
10.0 

60.0 
82.0 

21.5 
65.0 

15.0 
95.0 

95.0 
135.0 

10.0 
100.0 

100.0 
150.0 

10.0 
38.0 

15.0 
38.0 

25.0 
90.0 

10.0 
115.0 

115.0 
280.0 

25.0 
10.2 

10.0 
125.0 

125.0 
113.0 

60.0 
150.0 

10.0 
89.0 

10.0 
89.0 

1.88 

1.88 

1.88 
0.03 

1.88 

1.38 

1.63 

1.63 

1.88 

1.88 

2.22 
0.10 

1.88 

1.88 

1.61 
0.08 

1.88 

1.88 

1.88 

1.88 

2.06 
0.21 

32 .8 
3.6 

9.1 
5.6 

81.1 
3.2 

65.5 
5.5 

38.2 

lU 

25.5 

189.3 
36.1 

121.9 
9.1 

10.2 
0.1 

12.1 

15.1 
1.5 

21.8 

61.3 

11.9 
3.6 

29.1 

51.5 
1.1 

32.8 

9.1 

11.5 

65.5 

18.2 

11.6 

25.5 

189.3 

121.9 

10.2 
0.1 

12.1 

38.8 

21.8 

61.3 

11.9 

29.1 

51.1 

63 

11 

116 

121 

51 

25 

12 

310 

201 

23 

25 

65 

12 

126 

19 

51 

106 

RHYOLITE 

CLAY, GRAVEL 
RHYOLITE 

RHY 1-82 
SED 82-136 

BASALT 0-110 
RHY 110-152 

BASALT 

SILICIC VOL 

CLAY, GRAVEL 
ANO SAND 

RHYOLITE 

CLAY . 
RHYOLITE 

RHYOLI1< 

RHY 2-90 
BASAL ~ TO TO 

RHYOLITE 

eLAY ,'RHY, 
GRAVEL 

GEOT~ERMAL om PRINTOUT 5.1. UNITS PAGE 
--------------------------------------------------------------------------------------------------------------------------------

IDAHO ESRP 5/28/Bl 
______________________________________ - ____________________ - - ____ - - __ - - ____________ - - __ - - - - - - - _____ - __ - - - - __ - - - - __ _ e _______ ______ _ 

T.N/RNG TECI N LAT H LONG HOLE COLLAR DEPTH AVG TeU NO UN GRAD CO GRID eo H. F . Q 
SECTION PROV DEG MIN OEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SU~MIRY 

------------------------------------------------------------------------------------------------------------.-.-------------------
12N/12E EW IH9.20 111-21.250XY-19 1861 
mCB 0/ 0/11 

11NIIIE EH 44-11.30 111-35.350XY-15 2010 
IIBAB 0/ 0/11 

lIN/lIE EH IH1.10 111-36.530XY-16 2060 
15080 0/ 0/11 

lIN/lIE EH 44-16.95 111-35.18 OXY-II 2061 
15B08 0/ 0/11 

10N/lIE EW 11-11.09 112-26.91 HH 1511 
22B 8/19/11 

10N/33E PH 11-10.85 112-31.28 SHU LHSI 1612 
WCD 6/29/19 

9N/12E YI 44- 8.38 I1H2.80 HH NEVIL 1121 
6BDA 1 1/21/11 

9N/IlE EH 11- 1.15 I1HO.18 OXY-11 1695 
I1BDA 01 0/11 

9N/IlE EH 11- 6.10 111-36.530XY-8 1515 
IIBDA 0/ 0/11 

9N/IlE YI 44- 5.55 111-25.13 STRUM-l 1602 
• 19BOC 8/29/19 

9N/1lE EH 11- 5.21 111-31.91 USGS 1582 
20CCDI 8/ 1/15 

9N/32E EW 11- 1.92 112- 1.62 RIlH-U-RG 1926 
30BCA 1/31/18 

9N/I2E EH 11- 1.11 111-26.19 HH ClTY2 1602 
mOA 6/13/18 

9N/12E YI 11- 1.16 111-~1.11 HH CITY 1599 
mCB 10/16/11 

100.0 
180.0 

180.0 
350.0 

10.0 
96.0 

20.0 
205.0 

205.0 
305.0 

20.0 
200.0 

200.0 
290.0 

20.0 
105.0 

105.0 
138.0 

102.5 
151.5 

20.0 
150.0 

20.0 
60.0 

1.63 

1.88 

1.63 

1.88 

1.88 

1.88 

1.88 

1.51 

2.U 

2.U 
0.06 

1.51 

1.88 

60.0 (1.88) 
135.0 

30.0 
133.0 

0.0 
1200.0 

20.0 
53.5 

15.0 
65.0 

15.0 
105.0 

25.Q 
115.0 

1.88 

1.88 

1.88 

2.38 

1.92 

1.92 

52.8 

65.5 
1.1 

9.1 

-5.6 

1.3 
1.8 

11.1 
1.3 

-5.5 

16.2 
2.2 

29.5 
1.3 

51.6 
1.2 

22.1 
0.1 

12.1 
1.8 

52.! 

65.5 

9.1 

-5.6 

1.3 

U.6 

-5.5 

16.2 
2.2 

29.5 
1.3 

59.2 

22.1 
0.6 

12.1 

(155.0) (155.0) 
61.0 64.0 

10.9 
1.8 

10.0 

10.0 
2.6 

20.3 
1.1 

62.1 
1.5 

18.3 
2.6 

10.9 

10.0 

10.0 
2.6 

16.1 

62.1 
1.5 

18. J 
26 

88 

109 

11 

13 

21 

69 

12 

144 

31 

11 

356 
116 

13 

15 

15 

10 

120 

151 

BASALT 5-211 
CL~Y 211-30) 

NO RETURNS 

8ASAL! 5-13 
RHY 13-lOl 

BASALT 8-61 
RHY 61-290 

SANDSTONE 
LIMESTONE 

LAYERED CLAY 
RHYOLITE 

SILICIC VOL 

RHYOLITE 

BASALT 0-50 
NO RET TO TO 

SILICIC 
VOLCANICS 

VOLCANICS 

LIMESTONE 

SILICIC VOL 

SILICIC VOL 

co 
.{:-



TABLE J 

GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 
---------------------------------------------------------------------------------------------------------------------------_ .. -

IDAHO ESRP 5/28/81 
------------------------------------------------------------------------------ .. ----------------------------------------------
~/RNG TECT N LAT 
:T10N PROV DEG MIN 

N LONG 
DEG MIN 

HOLE 
(DATE) 

COLLAR 
HEV 

OEPTH 
RANGE 

AVG TCU NO UN GRAO CO GRAO CO H. F. 
<SE> TCU <SE> <SE> <SE> 

Q 
HF 

lITHOLOGY 
SUMMARY 

----------------------------------------------------------------------------------------------------------------------------
'I!39E EN u- 1.35 II 1-19.16 SMU STA2 1602 
IBDC 8/16/18 

1!l9E EN U- 1.09 11H2.91 SHU STAI 1681 
lOBO 8/16/18 

'(/lIE EN U- 0.91 112-29.61 USBR 1m 
1CCC5 1111/11 

I/UE EN U- 0.93 111-15.11 NN KANOL 1168 
~oo UI/n 

1/lSE EN U- 0.68 112-19.000XY-9 1181 
lAOA 0/ 0/11 

~/IOE EN 13-52.20 II 1-15.31 USGS G3 1189 
Icec 1/ 9/19 

~/m EN 13-19.85 111-31.88 OXY-IO 1926 
jCAC 0/ 0/11 

~/IOE EN 13-18.65 111-11.15 GHICSI 1511 
IBBA2 9/ 3/81 

~/IOE EN 13-18.51 111-11.10 RBTH - 1 1211 
IBAC 1/ 5/80 

~/12E EN 13-11.85 111-28.100XY-11 1180 
SCCO 0/ 0/11 

~/IOE EN IH1.18 II I-IU3 RBTN-2 1565 
SCO 6/11/80 

~!l2E EN 13-15.95 112-11.31 USGS G2A 1159 
S8AO 1/ 2/19 

~/IIE EN IH5.38 111-3U50XY-12 1658 
1CCC 0/ 0/11 

VIlE EN IHI.05 II 1-34.15 OXY-13 1911 
SACO 0/ 0/11 

~/IOE EN IH1.39 111-11.23 HW 1551 
OCAO 8/11/11 

1.5 
123.5 

12.5 
59.0 

20.0 
18.0 

120.0 
230.0 

30.0 
151.0 

125.0 
681.5 

10.0 
115.0 

0.0 
1195.0 

100.0 
250.0 

50.0 
153.0 

10.0 
95.0 

95.0 
393.0 

10.0 
95.0 

95.0 
101.5 

101.5 
789.5 

10.0 
153.0 

10.0 
100.0 

10.0 
80.0 

1.81 18 58.8 
0.01 0.9 

1.80 
0.09 

1.16 

2.05 

1.53 

1.19 
0.25 

1.88 

1.88 

1.88 

1.88 

1.16 

1.31 
0.13 

III 
0.06 

7.88 

1.88 

do 

16.7 
0.9 

31.0 
0.8 

36.7 
0.1 

3.6 
1.2 

lI.l 
1.0 

3.6 

( 1.1) 

9.1 

99.0 

15.1 
10.0 

16.1 
0.1 

59.8 
1.0 

3U 

-1.3 

91.9 
10.1 

61.6 

12.3 

31.0 
0.8 

l6.1 
0.1 

l.6 

11.3 
1.0 

36.0 

8.1 

9.1 

99.0 

15.1 

16.1 

59.8 

31.6 

-1.3 

91.9 
10.1 

113 

76 

16 

15 

79 

11 

11 

188 

110 

21 

110 

61 

171 

RHYO. CLAY. 
BASAL T. SEOS 

CLAY. GRAVEL 

BASAL T AND 
SEDIMENTS 

BASALT 
RHYOLITE 

BASALT 0-60 
NO RET TO TO 

RHYOLITE 
TUFF 

BASALT 0-296 
RHY TO 951 

SILICIC VOL 

BASALT 0-19 
RHY 19-152 

SILICIC VOL 

SEDIMENTS 
VOLCANICS 

RHYOLITE 

BASAL T RHY 
SEDIMENTS 

GEOTHERMAL om PRINTOUT S. I. UNITS PAGE 
-----------------------------------------------------------------------------------------------------------------.---------------

IDAHO ESRP 5128/87 
---------------------_ .. _---------------------------------------------------------------------------------------------------------

TNN/RNG TECT N LAT N LONG 
SECTION PROV OEG MIN OEG MIN 

HOLE 
(DATE) 

COLLAR 
HEV 

3N/28E EN 13-37.11 113- 3.95 INEL-GTI 1561 
IBAA 9/10/78 

2N/32E EH IH9.11 112-11.05 USGS Gl 1531 
22ABO 7/ 2/79 

IS/13E PH IHO.12 111-51.28 HW 1551 
lDCA 1/26/11 

IS/12E PH 13-20.33 111-58.11 USGS 1551 
13B AA1 1/ 19 /11 

IS/18E EN 13-19.93 111-19.19 S~ FFI 1521 
16DCC 8/23/18 

lS/15E PH 13-19.50 llH1.I8 NW FRSTS 1526 
WBC 8/ 6/78 

lS/lIE PH 13-18.83 llH9.37 HW T/S 1536 
2OC0D 8/ 6/78 

IS/18E EN 13-17.10 llHO.53 SHU FF2 1579 
32ACC 6/30/79 

2S/lIE EN 13-16.17 llHI.l1 NW CROFT 1171 
2ACC 8/ 3/18 

2S/IIE PH 13-11.96 llHI.35 SHU MBHl 1609 
350CC 7/ 1/79 

IS/16E EN 13- 1.90 111-33.35 PALACIOI 1015 
llOA 6/ 9/80 

5S/15E EN 13- 1.39 111-13.85 NW BSSMI 1109 
mc 8/31/78 

OEPTH 
RANGE 

81.5 
2300 

230.0 
550.0 

550.0 
150.0 

150.0 
1000.0 . 
1000.0 
3100.0 

20.0 
300.0 

300.0 
155.0 

155.0 
531.5 

10.0 
60.0 

15.0 
65.0 

20.0 
18.0 

10.0 
10.0 

10.0 
55.0 

10.0 
110.0 

5.0 
100.0 

10.0 
90.2 

AVG TCU NO UN GRAD 
<SE> TCU <SE> 

1.12 15.5 
0.1 

15.1 
0.3 

17. 1 
0.3 

19.9 
1.6 

2.16 10 39.5 

2.31 
0.12 

1.97 10 
O.ll 

1.58 
0.11 

1.38 

1.37 
0.05 

2.1l 
0.05 

2.51 

2.51 

31.1 
O.l 

5.3 

11.1 
1.0 

12 .9 
1.0 

19.1 
2.3 

31.0 
0.6 

19.' 
3.6 

181.1 
l.1 

2.11 11 65.1 
0.07 0.5 

1.26 136.2 
13.6 

1.11 10 51.1 
0.05 2.0 

CO GRAO CO H. F 
<SE> <SE> 

15.5 

IS. I 

11.1 

19.9 

39.5 

l1.1 

5.l 

11.1 

12.9 
1.0 

89.1 
1.3 

31.0 

89.0 

181.1 

61.0 

136.2 
13.1 

51.1 

22 

109 

11 

10 

66 

101 

122 

19 

201 

118 

156 

112 

10 

0.0 (1.16) (13.2) (13.2) 101 
610.0 

15.0 
101.0 

105.0 
220.0 

2.05 

1.55 

61.1 
0.5 

91.9 
2.8 

61.1 

91.9 

121 

111 

Q 
HF 

L1T~OLCGY 

SU~~ARY 

BASA, 
S I L VOL ON I C 

SEDIMENTS 

SEOIMENTS 

GRANITE 

GRANITE 

RHYOLITE 

SED 0-13 
RHY IHI 

BASALT AND 
RHY TUFF 

BASALT AND S 
EOIMENTS 

OJ 
VI 



TABLE J 

GEOTHERHAl DATA PRINTOUT 5.1. UNITS PAGE 
_._---------------------------------------------------_ .. --------------------..--------------------------------- ... ---------------

IDAHO ESRP 5/28/87 

rWN/RNG TECT N lAT N lONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CD H. F. Q 
iECTlON PROV DEG MIN DEG MIN (DATE) ElEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

._------------------------------------------------------------------------------------------------------------------------------
IS/liE EH 0- 0.10 IIHUO RHINKI 1098 
12AAA 5/15/80 

"""is/lIE EH IH9.95 IIH9.03 USGS-WTH 1091 
12C8AI 0/ 0/81 

-'"9S/18E EM IH9.90 111-11.30 ANOCMPHW 1191 
100·· U2U86 

351m EW IH9.12 113-21.33 U58R 1280 
W8 1/12/11 

9S/28E EH IH8.56 113-13.158lM 1292 
188AD 6/16/19 

3S/IIE EN IH8.20 114-11.98 HW 1012 
23A8A 9/ 2/18 

3S/11E Ell IH1.99 111-21.68 HW LCKlY 1112 
228C8 9/ 3/18 

35/11E Ell 12-31.85 IIHO.OO HW AM8RS 1100 
208CC 9/ 3/18 

lS/25E Ell 12-31.31 l1HO.02 WH 1101 
mOA 8/ 1/11 

lS/IlE IW IH5.98 111-56.11 HW BlGUl 1169 
IlC8 6/21/11 

IS/1lE Ell 12-35.98 111-56.11 HW BlGUl 1110 
IlCA 6/21/11 

IS/IlE EH 12-35.11 111-51.56 HW BlGUl 1158 
:2COO 8/31/15 

S/IlE Ell 12-35.10 111-51.53 HW BlGUl 1110 
2COO 8/31/15 

S/26E Ell 12-31.01 111-21.11 HIt IlI6 
lDeC 8/ 1/11 . 
S/2IE Ell 42-28.61 Ill-SUO MW 1318 
9DDA 9/18/15 

S/19E 
lCAOI 

S/I1E 
50001 

S/20E 
lOADI 

Ell 42-26.11 11I-IU6 HIt 
1/31/16 

EH 12-25.98 IIHI.09 MH BlM 
6/1l/19 

EM ,2-25.30 111- 6.15 HH 
8/ 2/16 

1216 

1261 

1293 

SI12E EM 12-25.05 113-51.61 WH Illl 
2CCC 1/29/11 

0.0 (1.16) 
610.0 

65.0 
650.0 

10.0 
236.0 

10.0 
110.0 

20.0 
61.5 

21.5 
119.0 

35.0 
95.0 

15.0 
58.0 

50.0 
116.0 

35.0 
115.0 

50.0 
210.0 

90.0 
210.0 

20.0 
290.0 

15.0 
145.0 

10.0 
115.0 

10.0 
105.0 

10.0 
120.0 

10.0 
140.0 

1.16 

1.12 

1.51 

1.59 

1.63 

1.63 

1.38 

2.05 

2.05 

2.03 
0.10 

2.05 
0.10 

1.16 

2.05 

1.63 

1.16 

1.63 

1.88 

(68.1) (68.1) 

62.5 

93.1 
U 

58.2 
0.5 

15.1 
2.1 

53.1 
0.5 

31.4 
3.0 

u.s 
5.3 

11.1 
9.5 

60.1 
1.6 

62.4 
3.0 

12.5 
2.6 

19.9 
e.g 

11.1 
3.3 

48.4 
1.9 

51.1 
3.5 

88.0 

13.1 
I.l 

62.5 

93.1 

58.2 

45.1 

53.1 

39.1 

19.5 

11.1 

60.1 

62.1 

72.5 

19.9 

1B.1 

IB.I 

51.1 

88.0 

1l.1 

100 

92 

III 

81 

12 

81 

51 

68 

115 

123 

127 

147 

141 

99 

19 

19 

IlO 

82 

BASALT 

BASALT 

8ASALT 0-231 
RHY&ClAY TO 

BASALT ANO 5 
EDIMElITS 

BASALT AND 
SEDIMENTS 

GRAVEL 
RHYOLITE 

GRAVEL 
RHYOLITE 

CENOIOIC 
GRAVEl/RHY 

GRAV. BASALT 
RHYOLITE 

SILICIC VOL 

BASALT 

BASALT 

BASALT AND 
SEDIMENTS 

BASALT 

BASALT AND 5 
EOIMENTS 

GEOTHERMAL om PRINTOUT 5.1. UNITS PAGE ------------------------------------------------------------- ... -----------_ ... ----_ .................. --_ ... -- --_ ...... ---_ ... -----_ .................. -- ... -_ ............... -- ......... ... 
IDAHO ESRP 5/28/81 

--_ ... --------------------------------------------------------_ ...... -------------_ ... -- ... ------_ ... --------_ ... -_ ................................. -_ ...... -_ ...... -_ .................. ... 
TWN/RNG TECT N LIT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. Q 
SECTION PROV OEG MIN OEG MIN (DATE) HEV RANGE <SE> TCU <SE> <SE> <SE> HF 

liTHOLOGY 
SUMMARY 

---------------------------------------------------------------------------------------------------------------------------.--- ~--

12S/1IE EH 12-21.58 IIHO.98 HW 1311 
218AA 9/13/15 

12S/ISE EW 42-21.25 IIH9.19 HW 1380 
26ADD 9/13/15 

US/liE EH 12-12.13 114-11.31 HW 1585 
UBBB 1/15/11 

21.0 
155.0 

30.0 
230.0 

15.0 
110.0 

2.01 

1.16 

1.31 

IU 
0.1 

19.2 
0.5 

10.8 
0.9 

IU 
0.1 

39.2 

10.1 
0.9 

90 

51 

16 

BASALT 

BASALT 

BASALT 

en 
~ 



TABLE 3 

. GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 
----------------------------------------------------------------------------------------------------------------------------

SOUTHEAST 10AHO B&R 5/26/81 
------------------------------------------------------------------------------------------------------------------------------

TWN/RNG TEeT N LAT " LONG HOLE 
SECTION PROV OEG MIN DEG MIN (DATE) 

COLLAR DEPTH AVG TCU NO UN GRAO -CO GRAO CO H. F . Q 
ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

-------------------------------------------------------------------------------------------------------------------------------
SN/IlE BR 13-59.18 111-10.49 W\j 1110 
2600A 8/22/77 

SN/nE BR 13-51.56 111-10.19 WW HRSGB 1140 
3SAAA 6/ 5/11 

7N/1lE BR IH1.21 111-22.09 W\j KERBS 1119 
10ABB 6/28/78 

IN/nE BR 4H1.02 111-20.11 USBR 1743 
12BCA S/16/75 

TN/42E BR 43-56.35 11 H1.54 W\j 1626 
lUB Vl1n5 

IN/42E BR 43-56.14 111-29.01 USSR 1646 
lUB V14n5 

TN/12E BR 4H6.13 111-31.14 USBR A 1615 
11BA 8/15n" 

IN/43E BR 4H5.51 111-22.15 USSR 1121 
21AA 8/12/75 

TN/42E BR U-55.51 111-32.61 USBR C 1591 
19A8 8/ 2/14 

TN/42E 8R 4H4.84 111-28.06 W\j NEDRl 1618 
mCB 9/ 2/11 

TN/42E BR 43-51.Bl 111-32.68 USBR DH6 1628 
19CD 8/ 9/T5 

TN/12E BR 43-54.80 llH2.88 USBR 1629 
190C 8/ 9/75 

TN/12E BR 43-5US 11 H1.93 USBR 1611 
29BD 1 S/ 8/T5 

TN/12E BR 43-54.12 l1H2.24 USBR 1516 
30AD 1 8/ 9/75 

TN/12E BR IH3.99 111-29.21 W\j SCHHN 1135 
170CB 9/ 5/11 

20.0 
80.0 

90.0 
190.0 

10.0 
10.0 

80.0 
180.0 

10.0 
115.0 

50.0 
110.0 

35.0 
105.0 

10.0 
85.0 

20.0 
100.0 

45.0 
215.0 

10.0 
150.0 

110.0 
253.0 

95.0 
130.0 

15.0 
110.0 

110.0 
195.0 

10.0 
60.0 

60.0 
100.0 

1.31 

2.05 

1.51 

2.05 

85.T 
2.5 

53.6 
1.2 

16.2 
2.3 

58.2 
0.8 

2.05 18 14.5 
0.08 1.9 

1.46 14.1 
0.4 

2.05 18 118.8 
0.08 2.8 

1.92 24.0 
1.1 

2.05 18 99.4 
0.08 3.5 

1.46 19.1 
0.8 

2.05 18 81.8 
0.08 2.2 

1.55 36.1 
9.0 

2.05 18 51.0 
0.08 2.5 

2.05 18 92.0 
0.08 0.1 

0.96 213.2 
9.3 

2.05 11 122.4 
0.08 3.2 

1.16 131.9 
2.2 

20.0 2.05 18 131.3 
105.0 0.08 1.1 

85.0 2.05 18 14.2 
225.0 0.08 1.6 

85.1 
2.5 

53.6 
1.2 

16.2 
2.3 

58.2 
0.8 

14 .5 
1.1 

11.1 
0.4 

118.8 
2.8 

32.6 
1.5 

99.4 
3.5 

19.1 
0.8 

81.8 
2.2 

32.0 
1.9 

51.0 
2.5 

92.0 
0.1 

213.2 
9.3 

121.1 
3.2 

133.9 
2.2 

111.5 
1.0 

14.2 
1.5 

115 

110 

115 

119 

91 

21 

2U 

62 

204 

29 

180 

50 

111 

189 

208 

251 

235 

235 

152 

BASAL T 
RHYOLI TE 

BASALT 
RHYOlITE 

SIL VOLCAN 
CLAY 

BASALT ANO 
SEDIMENTS 

RHYOlITE 

RHYOLITE 

RHYOLITE 

RHYOLITE 

RHYOLITE 

RMYOLITE AND 
SEDIMENT 

RHYOLITE 

RHYOLITE 
TUFF CONGL 

SIlT, PtlY, A 
SH, SEDS 

RHYOLITE 
TUFF CONGL 

RHYOLITE 

I 

- I 

GEOTHERMAL om PRINTOUT S.1. UNITS PAGE 

SOUTHEAST IDAHO m 5/26/81 

TWN/RNG TECT N LAT W LDHG HOLE COLLAR DEPTH AVG TCU NO UN GRAD co GRAD CO H. F. Q 
SECTION PROV DEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> Hf 

IN/OE BR 1]-53.81 111-26.21 WH 1132 
30CCC 8/11/15 

IN/12E BR 43-53.68 l1H2.11 USBR D 1631 
32BB 1/31/11 

IN/12E BR 43-53.19 111-30.98 USBR B 1619 
33BD 1 8/18/15 

m/1lE BR 13-53.15 111-21.95 WW LINDM 1115 
32BC 1 8/21/13 

6N/41E BR IH1.I7 111-35.51 USGS 1591 
l1CDB2 8/15/11 

6N/13E BR 1]-50.45 111-26.29 W\j NEELY 1711 
1 SCCD 4/20/17 

6N/41E BR 4H9.39 l1HI.00 W\j NEDR2 1681 
25ABC 1/10/11 

6H/41E BR 4H9.15 111-33.12WWNEDRI 1113 
25AOC 1/ 1/17 

6N/m BR IH8.01 111-13.26 COAL BKR 1812 
35DAD 8/11/18 

4N/IOE BR U-IO. 54 111-11. 88 W\j GROVR 1101 
13CA8 6/21/11 

IN/IDE BR U-35.32 111-13.61 W\j SIMMN 1609 
I~A ~16nl 

3N/39E· BR 43-35.21 111-18.53 Al 1561 
13DAD 1/15/17 

3N/40E BR 43-35.11 111-14.61 P-41-X 1510 
15CCB 6/28111 

2N/40E BR 43-29.61 111-16.01 WW BROHN 1669 
20ABD 6/11/11 

2N/40E 8R 43-29.16 111-45.56 W\j CMBLL 1699 
21CDB 1/12/11 

2S/llE BR 4H6.65 111-31.05 KING-2-1 2012 
2ACA 0/ 0/T8 

2S/38E BR 4H4.61 112- 0.00 W\j COX 1585 
16DAI 1/ 5/18 

25/11£ BR 1]-13.80 111-15.15 BEMTN 1 2173 
2308 0/ 0/50 

3S/45E BR 43- 6.30 111- i.05 BMfED-l 2693 
36CC 0/ 0/11 

10.0 
255.0 

20.0 
110.0 

10.0 
130.0 

50.0 
210.0 

30.0 
100.0 

20.0 
100.0 

40.0 
180.0 

10.0 
215.0 

10.0 
135.0 

10.0 
195.0 

30.0 
110.0 

10.0 
15.0 

10.0 
69.0 

20.0 
95.0 

20.0 
225.0 

0.0 
3810.0 

111.5 
280.0 

0.0 
1545.0 

0.0 
1158.0 

US 18 101.5 
0.08 3.6 

2.05 18 111.6 
0.08 3.5 

2.05 18 101.9 
0.08 5.T 

1.51 12.0 
0.5 

2.05 18 110.1 
0.08 5.3 

1.51 

1.51 

1.51 

1.92 
0.22 

1.80 

1.80 

1.80 

11 .4 
0.9 

6.1 
4.1 

1.6 
1.1 

19.3 
5.5 

96.1 
U 

11.1 
2.6 

il.3 
2.3 

101.5 
1.6 

111 .6 
1.5 

101.9 
5.1 

12.0 
0.5 

110.1 
5.3 

11 .4 
0.9 

6.1 
4.1 

1.6 
1.1 

19.3 
5.5 

96.1 

11.1 
2.6 

1l.3 
2.3 

1.80 45.0. IS.O 

1.80 

1.10 

1.88 

3.4 3.1 

11.1 11.1 
U U 

12.6 
2.5 

38.0 
0.2 

12.6 
2.5 

53.0 

38.0 

61.0 

22.0 

220 

364 

221 

11 

226 

26 

13 

153 

111 

88 

114 

81 

15 

131 

12 

LI THOlOGY 
SUM~ARY 

RHYOlITE 

RHYOlITE 

RHYOLITE 
V1TROPHYRE 

RHYOlITE 
SED, QTlT 

8ASALT RHY 
SEDIMENT 

LOESS INO 
BASALT 

8ASAlT 

BASAL T 

RHYOLITE 

RHYOLITE 

RHYOLITE 

SEOIMENTS 
RHYOLITE 

RHYOLITE 

RHYOLITE 

PIL AND MEl 
SEOIMENTS 

PIL AND MEl 
SEDIMENTS 

PAL AND MEl 
SEDIMENTS 

CD 
---J 



TABLE J 
GEOTHERMAL DATA PRINTOUT S.1. UNITS PAGE 3 

SOUTHEAST IDAHO B&R 5/26/Bl 
--------------------------------------------------- -------------------------------------------------------------------------
'I/RNG TECT N LAT W LONG 
:TlON PROV DEG MIN DEG MIN 

HOLE 
(DATE) 

COLLAR 
ELEV 

DEPTH 
RANGE 

AVG TCU NO UN GRAD CO GRAD CO H. F . Q 
<SE> TCU <SE> <SE> <SE> HF 

LITHOLOGY 
SUMMARY 

----------------------------------------------------------------------------------------------------------------------------
;/m BR 13- 5.10 111-31.80 GENVAL-I 2080 
me 01 0/18 

;/IIE BR 0- 0.15 111-15.90 STDOR-AI 2059 
lCAC 11/21/80 

;fiie BR 12-11.25 111-36.60 HUBBARD 1890 
101 1182 

,/lIE BR 12-15.20 112-50.81 WW BRCKR 1392 
ICBBI 6/18/18 

,/lIE BR 12-U.21 112-52.05 WW 1386 
! )CAC 81 9/11 

,llOE BR IH2.35 112-51.11 USGS 1315 
lOCO II 9/11 

,/30E BR IH1.96 112-55.59 WW-NHSN 1311 
iOOO 61 3119 

,1m BR 12-31.20 111- 6.01 FED-I-8 2331 
~M uonl 

,/1lE BR 12-32.85 111-1B.16 BCH-Il 2010 
lOCO 01 0/19 

,/lIE BR IH2.31 112-53.11 WW-HSTN2 1118 
18CCI 61 2/19 

i/m BR 12-32.10 111- 5.55 FEV-I 2291 
100 01 0/76 

,/lOE BR 12-31.91 112-53.16 WW-HSTNI 1513 
ICOD 6/ 3/19 

i/m BR IHI.65 111- 5.10 Al4-Ti-WI 2286 
1800 0/ 0/63 

i/26E BR 12-25.31 113-23.81 WH 13U 
IAOC 1/ 3/11 

i/25E BR 12-23.21 113-35.26 WH 1501 
ICCC 8/ 3/11 

i/llE BR 12-16.35 111-18.00 JEH21-11 1806 
'CCD 0/ 0/18 

BR 12-11.25 113-22.10 ROH G-W 1350 
12/l8n6 

BR 12-10.10 1Il-25.15 USGS-IDS 1650 
8/ 6/16 

0.0 
3008.0 

0.0 
1183.0 

10.0 
10.0 

20.0 
230.0 

10.0 
11.0 

0.0 
215.0 

0.0 
5105.0 

0.0 
3551.0 

10.0 
210.0 

0.0 
1111.0 

25.0 
205.0 

0.0 
1219.0 

10.0 
120.0 

10.0 
111.0 

0.0 
3500.0 

200.0 
1191. a 

16.0 
121.0 

110.0 
216.0 

1.55 

1.12 

1.63 

1.51 

1.51 

1.51 

1.09 

1.30 

2.09 

110.6 
1.1 

60.5 
2.2 

12.6 
1.2 

85.6 

11.4 
3.1 

121.3 
10.5 

155.2 
1.1 

60.3 
27.1 

51.0 

1.91 16 63.0 

2.31 16 15.0 

50.0 

10.1 

110.6 211 

60.5 86 

12.6 69 

15.0 129 

35.0 

43.0 

81.1 123 

26.0 

121.3 183 

33.0 

155.2 169 

60.3 11 

19.0 

51.0 113 

61.0 120 

13.0 103 

A 

/ 

PAL AHD MEl 
SEDIMENTS 

PAL AND MEl 
SEDIMENTS 

BASALT 

BASALT 

PAL AND MEl 
SEDIMENT 

PAL AND MEl 
SEDIMENT 

PAL AND MEZ 
SEDIMENT 

PAL AND MEZ 
SEDIMENT 

SEDIMENTS 

SEDIMENTS 
Al4D BASALT 

PAL AND MEZ 
SEDIMENT 

GEOTHERMAL DATA PRINTOUT S. I. U~ITS PAGE 
---------------------------------------------------------------------------------------------------------------- -----------------

SOUTHEAST IDAHO IlR 5/26/11 
--------------------------------------------------------------------------------------------------------_ .. ----------------------

TWN/RNG TECT N LAT " LONG 
SECTION PROV DEG MIN DEG MIN 

HOLE 
(DATE) 

COllAR 
HEV 

15S/39E BR 42- 8.15 111-56.11 SUN-IOOI 1416 
iCA 6/15/18 

15S/26E BR 12- 8.00 113-21.85 USGS-IDI 1118 
mcc 0/ 0/16 

15S/2iE BR 42- 1.00 113-21.10 RR-IB 1118 
12ACC 5/ 3/15 

15S/26E BR 12- 6.60 113-22.50 RRGH 1m 
23AAAI 1/10/16 

15S/26E BR 42- 6.50 113-23.50 SCHMITT 1500 

15S/26E BR 42- 6.20 113-23.00 RRGE-IB 1m 
23CAA 5/ 3/15 

15S/26E BR 12- 5.85 113-23.61 USGS-ID3 1181 
22000 8/11/16 

15S/26E BR 12- 5.80 113-23.60 RR-3B IllS 
22DDD 5/ 3/15 

) ~ 15S/26E BR 42- 5.10 113-22.65 CRANKWH 1169 
• 230001 

~~ 

15S/26E BR 12- 5.60 113-21.10 RR-2B 1112 
25ABC 5/ 3/15 

15S/26E BR 42- 5.55 113-21.15 USGS-ID2 1m 
!SABe 1/15/16 

15S/26E BR 12- 5.50 113-21.95 RRGE-3 1118 
25BDI 8/12/16 

BR 42- 5.10 113-33.60 USGSALMI 
8/ 1/76 

BR 12- US 113-36.60 USGSALM2 1100 
8/ 8/16 

15S/26E BR 12- 1.00 113-26.85 USGE-IOI ISIS 
1/ 8/16 

liS/1iE BR 12- 3.90 111- 1.50 NRCF6-21 2055 
iBBA 0/ 0/10 

I 
16S/1iE BR 12- 2.85 111- 1.05 GRF-IO-I 2323 

10BC 01 0/18 

16S/15E BR 12- 1.20 11I-1~.15 NEF/2-11 2103 
2IBBC 01 0/10 

DEPTH 
RANGE 

0.0 
110.0 

50.0 
260.0 

0.0 
126.0 

20.0 
330.0 

20.0 
190.0 

50.0 
200.0 

0.0 
3531.0 

0.0 
3615.0 

0.0 
2618.0 

AVG TCU NO UN GRAO CO GRAD CO H. F . 
<SE> TCU <SE> <SE> <SE> 

1.16 851.0 151.0 1255 

1.09 12 120.0 120.0 131 

1.05 130.0 130.0 126 

1.05 63.5 > 63.5 10i 

1.67 200.0 200.0 335 

1.61 89 200.0 200.0 m 

1.61 180.0 180.0 293 

1.26 200.0 200.0 251 

1.30 23 210.0 210.0 335 

2.09 52.0 52.0 109 

32.0 

20.0 

20.0 

Q 
HF 

i 

1I THOLOGY 
SU~~ARY 

PHYLlITE AND 
SCHIST 

CENOlOIC 
SEDIMENTS 

QUATERNARY 
SEDIMENTS 

CENO. SEDS. 
, Qrz. MOHI. 

CENOZOIC 
SEDIMENTS 

QUATERNARY 
SEDIMENTS 

CEIj6-, I'\>LC. 
'4JARHm 

CENOlOIC 
SEDIMENTS 

QUATERNARY 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

QUATERNARY 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CZ. VOLC/SED 
, Qrz MONZ 

PAL AND m 
SEDIMENTS 

PAL AND MEl 
SEDIMENTS 

PAL AND MEl 
SEDIMENTS 

(Xl 
(Xl 



GEOTHERMAL DATA PRINTOUT S. I. UNITS PAGE 

APPENDIX A 

TijN/RNG TECT N LAT W LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. Q 
SECTION PROV OEG MIN OEG MIN (CATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

SON I 5W NR 41-10.91 116-59.82 MILLERWW 768 
11BC 9/ 6/81 

46N/5N NR 41-21.00 111- 1.25 NN LNSN2 804 
lBBC 1/l1/18 

19N/5N au 46-15.42 116-58.29 NW HNGST 801 
4UA Uln8 

15N/5N NR 46-22.01 116-51.04 WW LNSTN 468 
22BAB 2/14/18 

l5N/4N NR 4HO.ll 116-52.l0 NN MCCNN 559 
12BBA 2/14/18 

15N/4E NR 46-20.06 115-56.l9 WW NEIPP 915 
150CB 3/ 1/18 

l3N/ IE NR 46-13.25 115-57.94 WN SNYOR 867 
9BAB 1/18/18 

31N/ IE NR 46- 3.60 116-23.05 WW CTTNN 1089 
5HO 2/28/18 

31N/ IN NR 46- 3.26 116-29.07 NW ANORS 1384 
SCAD 2/28/78 

31N/ IE NR 45-58.89 116-20.35 liN UHLEN 1012 
l3CAB 2/28/18 

lON/ 2E NR 45-56.19 116- 9090 liN BLNTT IDOl 
HACO 2121/18 

lON/ lE NR 45-51.30 116- 3.81 WW COVE 1120 
210CB 2/21/18 

29N/ 2E NR 45-52.91 116- 8.58 WW GREEN 1248 
lAOC 1/26/18 

18N/9E SI 44-54.11 115-18.14 RH-I-75 2155 
14HO 8/ 9/76 

18N/3E eH 44-51.19 116- 7.82 WI! 1536 
31 DBA 8/20/16 

16N/4N NO 4H3.89 116-17.120OH-2 1981 
1I08B 8/15/11 

16N/3E CH 4HI.Ol IIi- 5.52 USBR 1418 
l3A 8/1l/16 

15N/ 3E CH 44-15.33 116- 3.15 USSR 1481 
3500B 8/31/16 

:IN/19E 51 U-10.14 114-14.25 DOH-II 1510 
mBC 8/11/10 

19.0 
61.5 

15.0 
210.0 

10.0 
55.0 

200.0 
100.0 

10.0 
225.0 

10.0 
45.0 

20.0 
210.0 

10.0 
60.0 

10.0 
44.0 

20.0 
165.0 

10.0 
40.0 

10.0 
55.0 

10.0 
85.0 

10.0 
32.0 

10.0 
40.0 

100.0 
310.0 

10.0 
30.0 

10.0 
30.0 

10.0 
lOo.o 

U2 
O.lI 

1.12 

1.61 
0.08 

1.55 

1.55 

1.61 

1.41 

1.55 

3.05 

1.80 

3.05 

1.91 

23.6 
:.4 

52.5 
2.3 

33.9 
1.0 

40.6 

49.9 
1.3 

33.1 
1.2 

lU 

lU 
l.9 

3l.8 
13.9 

29.9 
1.1 

19.8 95 

Il.9 58 

40.6 68 

55.4 85 

3U 51 

3U 124 

3U 67 

3l.8 101 

29.9 59 

LITHOLOGY 
SUMMARY 

SCHIST OR 
GNEISS 

C P BASALT 

ARKOSE AND 
BASALT 

C P BASALT 

C P BISALT 

C P BASALT 

C P BASALT 

C P BASALT 

GRAHITE 

C P BASALT 

META. SEOS. 

C P BASALT 

IDAHO BATH. 
GRANITE 

ALLUVIUM 

DIORITE AND 
GRANOOIORITE 

IDAHO BATH. 
GRANITE 

IDAHO BATH. 
GRANITE 

CHALLIS 
VOLCANICS 

GEOTHER.~U ~ATA PRINTOUT S. I. UNITS OIGE 

APPENDIX A 

TNN/RNG fECT N LA! I! LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO". F. 
SECT:CN PROV OEG MIN OEG MIN (CATE) HEV RANGE <SE> TCU <SE> <SE> 'SE> Hf 

11N/18E 51 44-29.18' 111-20.48 DOH 201l 
WB 8/5/16 

llN/2lE IR 44-29.09 111-16.19 ROH-l 2081 
~ urn9 

13N/26E IR 44-28.81 11l-18.01 ORH-B 2265 
lOCO 8/19/11 

11N126E IR 44-28.16 113-18.11 ROH-A 2298 
12BAA 8/18/11 

13N/15E SI 44-26.21 114-44.09 ROH 2111 
20CC 1/ 6/76 

11N/21E IR 4H6.21 113-15.38 WW CO 2219 
29HA 6/ 5/19 

13N/2lE IR 44-26.10 113-15.21 HXP2 2164 
29AA 1 6/ 5/19 

llN/21E IR 44-26.10 111-15.27 HXPI 2164 
29AA 2 6/ 5/19 

12N/ 4N NO 44-21.20 IIH5.50 RNS-I 811 
2lCCA 

12N/ 8E CH 44-20.09 115-29.30 SHU 18-5 2079 
348A 9/22/16 

11N/6N SN 4H8.80 111- 2.05 WW 695 
300B 1 9/25/15 

liN/HE SI 44-IUl llH8.18ROH 2368 
40AB 8/ 7/16 

liN/ 6N SN 4H8.18 111- 3.36 HW 682 
90A8 9/25/15 

liN/HE SI 44-18.16 114-49.49 ROH 2365 
9800 8/ 7/76 

IIN/14E SI 4H1.75 IIH9.16ROH 2341 
9C80 8/ 717& 

11N/UE CH 44-11.56 11Hl.15 OOH-l 2292 
1000A 8/ 1/16 

IINI14E CH 41-17.54 11Hl.14 OOH-2 2111 
10008 1127116 

IIN/14E 51 44-11.01 114-49.11 ROH 2091 
16ACO 7121176 

IIN/UE 51 4H6.94 IU·49'.76ROH 2158 
16CAB . 8/ 1/16 

15.0 
250.0 

0.0 
110.0 

0.0 
1.0 

30.0 
50.0 

20.0 
90.0 

10.0 
100.0 

10.0 
60.0 

40.0 
10.0 

15.0 
11.0 

25.0 
65.0 

20.0 
90.0 

20.0 
90.0 

5.0 
28.0 

10.0 
110.0 

10.0 
110.0 

10.0 
185.0 

20.0 
45.0 

10.0 
50.0 

2.55 

1.31 

2.59 

19.3 
0.8 

11.1 
0.1 

11.7 
0.1 

1.25 Il 59.5 
0.1l 

3.11 
0.22 

1.46 

1.34 

1.78 
0.01 

1.34 

1.34 

2.93 

2.93 

2.93 

51.3 
8.0 

U 
0.1 

12.1 
2.1 

U 
0.6 

6.! 
0.4 

15.1 
0.1 

lO.1 
0.5 

11.9 
2.1 

16.9 
0.8 

8.5 
0.1 

11.0 
0.1 

19.6 

52.2 

U 
0.3 

82.1 

U 
0.6 

6.2 
0.4 

14.9 
0.3 

29.3 
0.5 

30.l 
2.6 

94 

11 

28 

62 

11 

111 

10 

44 

86 

89 

LI THOLOGY 
SU~~IRY 

CHUL!S 
VOlC~~ les 

ALLUVIU~ INO 
VALLEY fiLL 

MONICNIlE 

CHALLIS 
VOLCANICS 

IDAHO BATH. 
GRANITE 

IDAHO BATH. 
GRANITE 

SANOY/CLAYI 
BASALT 

IDAHO BATH. 
GRANITE 

CENOIOIC 
SEDIMENTS 

CHALLIS 
VOLCAN ICS 

CENOIOIC 
SEDIMENTS 

CHALLIS 
VOLCANICS 

CHALLIS 
VOLCANICS 

IDAHO BATH. 
GRANITE 

IDAHO BIIH. 
GRAN ITE 

CHALLIS 
VOLCANICS 

CHALLIS 
CHALLIS VOL 

S> 



GEOTHERMAL OA TA PRINTOUT S. J. UNITS NGE 

APPENDIX A 

TWN/RNG TECT N LH H LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H.F. Q 
SECTION PROV OEG ~IN OEG ~IN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 

IIN/5M SN 11-15.86 116-57.89 W\I NSR 2 i19 
298AD 8/2l/18 

llN/1N NO 11-15.00 116-32.10 RHS-5 lOll 
21ACO 

10N/llE CH IHl.15 114-55.10 HO-l 1896 
-.-. lCA8 1/15/16 

ION/2M NO IH3.10 116-l0.75 RNS-15 1105 
1000 

10N/5N SN IH3.l5 116-56.55 RNS-17 61i 
98AO 

ION/IE CH 11-11.25 l1H7.10HHBROWN lOll 
220AA 1/15/78 

9N/ 6E CH 44- 1.75 115-15.55 OOH-A 1029 
llCAB 1/21/69 

9N/6E CH 11- 4.5i 115-15.1000H-C 1091 
33CAA 1121/69 

9N/ 6E CH 11- U 1 115-45.50 OOH-8 1029 
llCAC 1/21/69 

8N/ 5N SN 11- 3.88 116-51.19 ROH-Oll lSI 
28AO 8/10/78 

9N/16E 51 11- l.5l 111-3l.47 OOH-2 2631 
llOC02 6/26/10 

9N/16E 51 11- l.5l 111-3l.47 OOH-l 2611 
l40COl 6126170 

9N/16E SI 11- l.5l 111-33.47 DOtH 2631 
340COI 8/11/69 

8N/ 5N SN 11- 1.28 116-55.10 HH FRUIT m 
mCA 8/ 2/73 

1N/ IN SN 13-51.62 111-16.87 HH PLYHH m 
9ACO 1/21/18 

7N/ IN SN 13-56.80 111-11.21 HH 101 
lIBCO 8/ 9/18 

1N/IE CH 13-56.10 116-1.360OH-BMI 1881 
180DC 8/12/16 

IN/ IE CH 13-56.39 116- U8 OOH-BM 2 le18 
18DCA 8/12/76 

6N/5E CH 0-52.96 115-51.81 US8ROOHI 1256 
iCCA 8/19/76 

10.0 
11.0 

20.0 
55.0 

1.0 
8.0 

20.0 
l8.0 

15.0 
25.0 

10.0 
12.5 

0.0 
90.0 

0.0 
90.0 

0.0 
liO.O 

lO.O 
51.0 

60.0 
205.0 

lO.O 
185.0 

60.0 
210.0 

l5.0 
15.0 

10.0 
ll.l 

0.0 
21.5 

15.0 
120.0 

20.0 
85.0 

20.0 
50.0 

1.14 

1.3l II 11.5 15.2 
0.01 

1.11 
0.21 

1.17 

2.9l 

1.09 

1.58 

1.91 

2.93 

2.9l 

2.11 
0.18 

II .0 

106.0 

15.l 
1.0 

51.8 
2.7 

38.0 
1.2 

11.1 
5.1 

26.9 
0.6 

26.1 
0.9 

li.3 

IOU 

11.2 

51.8 

38.0 
1.2 

11.1 
5.1 

31.1 
0.8 

li.1 
1.2 

10.2 (38.l) 
0.1 0.1 

60 

53 

121 

120 

69 

60 

82 

109 

101 

13 

LITHOLOGY 
SU~MARY 

CENO/OIC 
SEDIMENTS 

CENO/orc 
SEDIMENTS 

rDAHO 8ATH 
GRANITE 

CI BASALT 
CLAY/SAND 

CENO/orc 
CLAY 

rOAHO BATH 
GRANITE 

rDAHO BATH 
GRANITE 

rDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

mororc 
ClAY/SAND 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

CENO/orc 
CLAY/SAND 

CENOIorc 
CLAY/SAND 

CENO/orc 
CLAY/SAND 

rOAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

IDAHO BATH 
GRANITE 

GEDTHER~AL DATA PRINTOUT S. J. UNITS PAGE 

APPENDIX A 

TWN/RNG TECT N lAT N LONG HOLE COllAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F. Q 
SECTIO" PROV DEG m DEG MIN (DATE) mv RANGE <SE> TCU <SE> <SE> <SE> HF 

6N/ IN SW 13-52.62 116-29.i3 HW EMMIT 125 
lAAD 71 5/1B 

iN/IN SH IHI.11 I1H2.21 ROH 159 
18B80 1/26/11 

iN/IN SN 13-51.52 116-50.19 ROH 826 
17800 1/2i/1l 

6N/ IE NO I3-51.1l 116-18.1i DOH-AU· 1311 
15000 1/10/18 

6N/4E CH 13-50.11 115-55.11 USBR OH2 1213 
210BO 1/10/70 

iN/ U SN 13-18.50 116-52.01 ROH 159 
llCOC 1/36/11 

5N/ IN SN 13-18.25 116-26.l8 HH HLMCK 818 
lABO 8/15/18 

5N/ SN SN 13-17.23 116-5i.68 HH PARMA 615 
9BOB 1/18/18 

5N/ IN SN IHI.02 lli-IO.19 HH 162 
lSBBB 1/21/18 

IN/ IE SH 13-13.02 116-11.86 1I1f BARTN 902 
2AOB 8/l1/18 

IN/ 2N SN IH2.91 116-31.11 HH "DOLT 139 
iBC8 1/29/18 

IN/ 2E NO 13-11.89 116-15.81 HH TRRTl 902 
1CAA 1/ 2/11 

IN/ IN SN IH9.58 llHO.5l HN CALDN 125 
21AAC 7/ 5/18 

IN/ IE SH IH8.01 116-2l.ll 1I1f COPE 189 
llCCC 1/li/18 

IN/ IE SN IH1.99 116-21.12 USGS 197 
5ABB 1/25/71 

IN/ IN SN IH1.60 116-52.11 1I1f I01LT 185 
ncc 8/23/18 

IN/ 5N SW 13-31.16 116-55.20 HH KNGHT 682 
lOBC 8/22/18 

IN/ IN SH IH6.91 116-30.61 USGS 191 
lBCBl 1/25/18 

IN/ IN SN 0-31.96 116-25 .. l6 HH TESTR 
2lOBB I 8/ 1/18 

821 

0.0 
12.0 

10.0 
10.0 

10.0 
20.0 

10.0 
33.2 

60.0 
81.0 

10.0 
10.0 

15.0 
32.0 

2.9l 

l.ll 

1.12 

0.0 (1.56) 
100.0 

15.0 
5i.6 

0.0 
82.0 

0.0 
lO.O 

10.0 
lO.O 

20.0 
11.0 

0.0 
11.0 

0.0 
25.0 

10.0 
60.0 

0.0 
21.0 

0.0 
11.0 

0.0 
52.0 

1.62 

1.11 

1.16 

1.80 

Ii.l 
13.1 

i2.1 
1.5 

li .i 
1.1 

92.l 
15.5 

17 .1 
1.1 

11.0 

21.2 

100.6 

15.0 

(61.0) (11.0) 

91.2 
7.2 

12.1 
2.3 

80.0 

12.1 

111 

81 

106 

95 

91 

106 

1I THOLOGY 
SU~MARY 

WIOICIC 
CLAY' SAND 

CENOIOIC 
SEDIMENTS 

CE~O/OIC 

SEDIMENTS 

IDAHO BATH 
GRANITE 

IDAHO 8ATH 
GRANITE 

mO/OIC 
SEDIMENTS 

CENO/OIC 
CLAY ISANO 

CENO/OIC 
SAND/CLAY 

CENO/orc 
CLAY/SAND 

CEIiO/orc 
SAND 

CEND/orc 
CLAY 

CENO/orc 
CLAY 

CENO/orc 
CLAY 

CENO/OIC 
CLA Y /GRA VEl 

CENO/OIC 
CLAY/SAND 

CENOIorc 
ClAY /SANO 

mO/orc 
CLAY 

CENO/OIC 
CLAY 

CENO/orc 
SAND/ClAY 

:> 
>J 
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TWN/RNG TECT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F. Q 

1NI IE SN 11-33.31 llH1.Z1 HH 

SECTION PROV OEG MIN DEG MIN (DATE) ELEV RANGE <SE> TCU <SE> <SE> <SE> HF 
LITHOLOGY 

SUMMARY ---------------------------------------------------------------------------------------------------------------------------------
818 

mo 8/11/15 

1NI IE SN 13-32.82 116-11.81 BO 2 8ll 
l500 8/21/15 

-.2lf/ IN SN l3-ll.12 116-30-10 USGS 711 
1BBC 11251lS 

INI IN SN 13-25.16 116-15.91 HH FRMAN 171 
IlBAC 6/25/18 

151 IE SN 13-21.15 IIHl.28 HH 901 
6CCO 1/25/16 

251 2M SM 43-16.65 116-lUl HH 165 
IDAB 6/21/11 

2S/2N SN IHU5 116-l5.U HH 186 
ICBO 1129/15 

25/ 5E SN 43-11.98 115-50.88 HH 998 
15CA 1/25/11 

25/ 5E SN IHI.36 115-50.91 HH 989 
22BDA 1/11/11 

2S1 IE SN 43-11.01 116-11.61 HH LHDRF 962 
2lADO 1/21/78 

2S/ IE SN IH1.82 115-59.00 WH 910 
21000 1/20118 

2S/2N SN IH2.11 116-31.31 USGS 862 
l6BA 8/10/11 

2S/ 5E SM IH2.17 115-18.66 USGS 968 
moc 8/ 2/15 

2S/2N SN 13-12.19 111-31.61 HH 8B8 
l6CB 8/11/71 

lS/5E SN 13-11.00 115-51.68 HH I 919 
IBBD 1122/16 

lSI 5E SW 43-10.9l 115-51.91 WM 919 
7A 8/21/75 

lSI5E SN 13-10.15 115-51.11 HH 2 911 
IBOO 7/26/16 

lSI IE SN IHO.i1 115-31.19 Ifl 1 lOIS 
9AC 8/21/15 

0.0 
63.0 

12.5 
30.0 

10.0 
21.8 

5.0 
25.0 

US 
0.06 

1.31 

1.11 

20.0 (1.12) 
165.0 

10.0 
11.0 

0.0 
11.0 

0.0 
90.0 

lO.O 
95.0 

160.0 
230.0 

lU 
235.0 

0.0 
12.0 

50.0 
100.0 

5.0 
15.0 

1.09 

1.16 

1.31 

L11 

1.38 

1.16 

20.0 > 1.16 
l50.0 

0.0 
80.0 

20.0 
80.0 

10.0 
260.0 

1.5 
21.5 

1.09 

Ll6 

10.8 
1.5 

16.1 
11.2 

111.0 
8.0 

(93.0) 
6.1 

10.6 
1.1 

102.0 

59.6 
1.0 

8U 
6.1 

60.0 
3.1 

11.0 

10.8 

76.1 

111.0 

93.0 

10.6 

102.0 

59.6 

8U 

60.0 

11.0 

> 12.0 > 12.0 

21 

102 

110 

112 

11 

149 

80 

99 

8l 

101 

62 

mOIOIC 
BASALT 

CENOZOIC 
BASALT 

mOIOIC 
CLAY/BASALT 

CENOIOIC 
CLAY 

CENOIOIC 
SED./BASALT 

CENOIOIC 
SEDJBASALT 

CENOIOIC 
B~SALT 

CENOIOIC 
BASALT 

CENOIOIC 
BASALT 

CENOIOIC 
BASAL T /CLAY 

CENOIOIC 
SED./BASAlT? 

CENOlOIC 
BASALT 

CENOZOIC 
BASAL T 

CENonc 
BASALT 

CENOIOIC 
SEDJBAsALT 

CENOlOIC 
BASALT/SED. 

CENOIOIC 
BASALT/SED. 

CENOIOIC 
BASALT 

GEOTHERMAL DATA PRINTOUT 5.1. UNITS PAGE 
--------------------------------------------------------------------------------------------------------------------
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TWN/RNG TECT N LAT N LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAO CO H.F. 

351 IE SH 13-10.02 116-21.21 WI! 

SECTION PROV OEG MIN DEG MIN (DATE) HEV RANGE <SE> TCU <SE> <SE> (SE> ~f Ll THOLOGY 
SU~"RY ------------------------------------------------------------------------------------------------------------------------

747 
18BAC 1/1171 

151 IE SM 13- 1.52 115-39.18 HH 912 
IlCB 1/30175 

151 2E SN 13- Ul 116-11.12 WI! lSI 
20BOA 6/28171 

I~I IE SM 13- 2.20 116-11.50 HH 111 
l5BBD i/21171 

151 IE SN 13- 2.13 116-18.14 HH 171 
mea i/21/71 

151 IE SM 13- 2.03 116-18.10 HH 711 
mcc 6/29/71 

551 IE SM 11- 1.18 116-18.19 HIj 195 
2AAA 6/25/71 

55/ IE SN 13- Ul 116-19.61 HII 801 
10BOC 6/25171 

5S/11E EN 13- 0.15 114-25.35 HH 
10 1121/71 

551 IE SN 13- 0.00 116-20.91 HH 838 
9CCA 1/ 1/71 

5S/12E SM 12-59.50 115- 2.10 USGS 911 
16BC81 1/18/11 

551 lE 5N 12-59.12 116- 5.16 HH 122 
15CBB 6130/71 

551 lE SN 12-51.51 116- 1.01 NN 1lD 
23CAA 11 5171 

551 2E SN 42-51.85 116- US HH 101 
2SAAO II 1171 

551 2E SN 12-51.59 116-1 LIS HH 165 
21DAA 11 2/71 

551 IE SN ~2-5U9 116-21.26 WI! 161 
29DA 6/l0/11 

651 IE SN 12-56.09 115-59.12 HH 111 
IBOO 1IIm1 

651 lE SH 12-5U6 116-10.18 HH 816 
6CAB 1/ 8/71 

65/ 3E SN 12-55.59 116- 6r 02 HH 
10DB I 1/5/11 

185 

10.0 > 1.16 
69.0 

0.0 
19.0 

lO.O 
89.0 

10.0 
21'-0 

10.0 
lO.O 

10.0 
85.0 

0.0 
15.0 

O.D 
IOU 

0.0 
62-0 

1.13 

1.11 

20.0 > 1.63 
119.0 

0.0 
lU 

U 
52-0 

0.0 
1'-0 

0.0 
SU 

0.0 
19.0 

0.0 
11.0 

10.0 
11.0 

5.D 
15.0 

U 
11.0 

L09 

LSI 

> 11.8 ? 10. I 
U 

116 
U 

11.6 

>lU >18.9 
1.1 

60.9 
U 

12.1 
8.8 

60.9 

12.1 

58 

II 
I 

61 
2 

66 

61 

CENOZOIC 
SEG./SIL. VOL 

BASALT (VB) 
CLAY 

CENOIOIC 
CLAYIGRAVEL 

CENOIOIC 
SEIOMENTs 

CENOIOIC 
SEDIMENTS 

CENOlOIC 
SEDIMENTS 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
ClAYlSAND 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
SEDIMENTS 

CENOIOIC 
SEDIMENTS 

CENOlOIC 
SEDIMENTS 

CENOIOIC 
SEDI~ENTS 

CENOIOIC 
SEOIMENTS 

CENOIOIC 
CLAY/SANO 

CENOIOIC 
SEDIMENTS 

'l' 
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TWN/RNG TECT N LAT K LONG HOLE COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD CO H. F. Q 
SECTION PROV OEG MIN DEG MIN (DATE) ELEV RANGE <SE) TCU <SE) <SE) <SE) HF 

65/ lE SW 12-55.19 116- 5.12 WW 189 
10BAC 1/ 1/71 

65/ lE SW 12-55. IS 116- 5.12 WW 791 
lOB08 1/ 1/71 

_65/ lE SW 12-51.8l 116-10.2l WW 
'lCBO 1/ B/71 

BS3 

65/ IE SW 12-51.52 116- O.BB WW 801 
1188B 1/14/71 

65/ 3E SW 12-51.23 116- 4.55 USGS 806 
116(B 1 B/20/1l 

6S/ lE SW IHI.II 116- l.OI WW 798 
moc 6/21/71 

65/ BE SW IHl.6B 115-32.9l WW 800 
18COD 1/ 6/71 

65/ lE SK 12-53.61 116- UI WW 821 
2lBBB 1/12/71 

65/ 3E SW 12-53.00 116- 1.81 WW 830 
110DB 6/ 9/71 

TS/ IE SW 12-50.16 115-56.5& KW B23 
2D8C 6/26/71 

15/ 5E SW 12-19.11 115-53.90 HK 798 
100C 6/26/71 

75/ 5E SW I2-IB.26 115-51.63 WW BI1 
19BCD B/20/1l 

BS/ 1W OU 12-11.19 116-21.05 WW 1821 
25D8C &/ 9/71 

9S/13E EK 12-35.11 111-57.10 WW BLGUL 1160 
32COC 8/31/15 

10S/1lE EW 12-35.09 114-51.81 HW BLGUL 1162 
5C8 9/ 6/75 

10S/12E SW 12-31.86 111-59.85 HH 8LGUL 1152 
1CD 9/ 5/75 

10S/12E SW 12-31.71 111-59.55 WW BLGUL 1150 
12AB 6/28/11 

105/ 2E OU I2-3U2 116-11.13 WW BLM 1710 
9BBB 1 7/ 6/71 

0.0 
21.0 

0.0 
11.0 

5.0 
18.0 

10.0 (1.16) 
20.0 

15.0 1.26 
55.0 

10.0 
60.0 

0.0 
12.5 

1.26 

10.0 (1.51) 
25.0 

0.0 
16.0 

0.0 
30.0 

0.0 
13.0 

0.0 
26.0 

10.0 
23.0 

1.09 

10.0 2.03 
135.0 0.10 

30.0 (2.03 
195.0 0.10 

10.0 2.03 
105.0 0.10 

10.0 (2.03 
220.0 0.10 

0.0 (2.03 
127.0 0.10 

20.0 1.80 
17. a 

(126.0) 126.0 

59.0 59.0 
5.1 

18.1 
0.8 

( B2.0) 

96.2 
18 .5 

IB.I 

B2.0 

96.2 

92.7 92.7 
1.1 

(86.3 (86.3 
3.3 

58.9 58.9 
1.9 

< 83.5 < 83.5 
1.6 

<125.0 <125.0 

21.6 21.6 
1.0 

185 

13 
7 

23 
I 

165 

105 

188 
3 

175 

120 

169 

251 

39 

LITHOLOGY 
SUMMARY 

CENOZOIC 
SEDIMENTS 

CENOZOIC SND 
CLAY, GRVL 

CENOZOIC CLY 
SILT' SANa 

CENOZOIC 
SEDIMENTS 

CENOZOIC CLY 
SAND' BASLT 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CZ CLAY/SAND 
8ASm 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
GRAVEL/RHY 

CENOZOIC 
GRAVEL/RHY 

CENOZOIC 
GRAVEL/RHY 

CENOZOIC 
GRAV/BAS/RHY 

CENOZOIC 
SIL VOL 

GEOTHERMAL DATA PRINTOUT S.1. UNITS IIGE 
--------------------------------------------------------------------------------------------------------------------------------

APPENDIX A 
----------------------------------------------------------------------------------------------------------------------------------

TKN/RNG TECT N lAT K LONG HOLE COLLAR DEPTH AVG TCU NO UN GRID CO GRAD CO H.F. 
SECTION PROV OEG MIN DEG MIN (DATE) ELEV RINGE <SE) TCU <SE) <SE> <SE> HF 

10S/12E SW 12-l1.23 115- 1.51 WW 8LGUL 1158 
10DAA 6/27 /71 

10S/12E SH 12-31.10 115- 0.51 USGS 1113 
110BO 1/ 1/71 

IDS/liE SK 12-31.09 115- 1.10 WK 1231 
l6BBO 1120/71 

13S{ 3E OU 12-15.00 116- 9.25 WW 1628 
l1C8D 6/15/71 

1151 IE OU 12-12.91 116- 0.33 SI«J GMl 1801 
17AA8 12/28/71 

IIS/lE au 12-12.11 116- 6.53 WW 1636 
16CO 6/1S/71 

155/ 6E OU 12- B.99 115-15.00 WW 1551 
IOAA2 6/19/17 

15S/6E OU 12- 8.03 115-12.91 WW 1615 
1108 6/21/71 

15S/16E CH 12- 6.60 111-36.80 WW 

20BC 1/21/17 

155/ 2E OU 12- 6.27 116-12.28 WW 1&15 
22D8B 1/10/17 

155/ 2E au 12- 1.11 11&-12.23 WW 1&18 
llDAC 1/10/17 

1&5/ 2W au 11-59.88 116-3&.28 WW 159& 
mCD 1/20117 

IlN/IBE CH WW 
1/21117 

35.0 
210.0 

0.0 
210.0 

12.5 
15.0 

10.0 
26.5 

10.0 
38.0 

0.0 
11.0 

10.0 
10.0 

0.0 
25.0 

0.0 
331.0 

0.0 
10.0 

0.0 
12.0 

50.0 
115.0 

10.0 
13.0 

Ul 
0.10 

2.0l 
0.12 

1.80 

1.88 

1.31 
0.21 

1.88 

1.88 

612 
5.1 

&1.0 

2&.6 
1.1 

103.0 
5.8 

31.1 
2.0 

59.1 
5.8 

11.'8 

8Q.1 
1.0 

61.2 121 

61.0 121 

26.& 18 

103.0 191 

31.8 51 

59.9 113 

11.8 

8Q.1 151 

LITHOLOGY 
SU~~ARY 

CENOZOIC 
RHYOL!T: 

CENOZO:C 
GRAV/BIS/RHY 

CENOZOIC 
SIL VOL 

CENOZOIC 
SIL VOL 

CENOZOIC 
SIL VOL 

CENOZOIC 
SILIC IC VOL 

CENOIOIC 
SILICIC VOL 

CENOIOIC 
SEDIMENTS 

CENOZOIC 
SEDIMENTS 

CENOZOIC 
SILICIC VOL 

..l> 
-I:-



Appendix B 
five Y 

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 rep!aces 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. 



Twn/Rnq
Sec'Cl.on 

91V40E
SOD 

::,'i/ .... E
a::;:',)l 

0"I/40E-
21DDD3 

7N~_ 
lSBDD 

~l 

TABLE SI. Geothermal Data for the Eastern Snake River Plain Inside Boundaries of the Snake Plain Aquifer 

N :"c. W Lonq. 
Deq.Min. Deq.~. 

Hole In Collar 
Dace E:lev. 

Loqqed .. 

~37.00 111-19.0~ 

44-21.21 11!-lS.S? UJ IF' 1914 
8/ sns 

44-19.96 111~.2S 

~13.02 ~11-53.S3 

44-11.21 111-26.~ 

44- 9.49 111-51.65 

44- 7.95 111-46.51 

44- 5.90 111-15.22 UJ IF' 1729 
8/ sns 

44- .97 112-29. Sl L.5BR 1465 
8/1:vn' 

44- 2. 78 111~1.36 

44- .00 111~.2S 

43-55.37 112-+4.71 

43-56.43 112-16.70 

43-56.16 112-20.7'3 

43-55.10 111-56.52 

43-53.21 111-51.41 USER 1472 
8/14/74 

L5BR 1499 
8/15/74 

USER 1~ 
7/ evn 

43~9.43 112~.70 

Depch 
Interval Ave;. TC 

.. . w.n-1r 1 

5.0 
30.0 

40.0 
62.0 

20.0 
sa.0 

20.0 
90.0 

20.0 
60.0 

60.0 
200.0 

20.0 
sa.0 
50.0 
65.S 

50.0 
260.0 

10.0 
190.0 

190.0 
220.0 

10.0 
:;a. 5 

25.0 
120.0 

120.0 
~.0 

20.0 
100.0 

106.0 
114;0 

20.0 
50.0 

50.0 
114.0 

::e. 0 
110.0 

20.0 
105.3 

15.0 
90.3 

90.0 
225.0 

1.13) 

( 1.~) 

( 1.46) 

( 1.46) 

1.46) 

1.46) 

1.46) 

( 1.46) 

1.46) 

1.46) 

1.51) 

1.46) 

1.46) 

1.46) 

1.46) 

1.46) 

1. 46) 

( 1. 46) 

( 1.46) 

1.46) 

35.0 
e1.0 

( 1.46) 

70.0 
150.0 

30.0 
70.0 

.0 
'10.0 

.0 
.016.0 

45.0 
120.0 

70.0 
105.0 

105.0 
260.0 

( 1.46) 

( 1. 46) 

( 1.46) 

1.46) 

1.46) 

Corr. 
No. Gradient 
TC "e/lcm 

53.3 
5.5 
4.0 
5.3 

e.a 

9.1 
1 ... 

5.9 
.1 

7.S 
.S 

14.5 
.7 

-25.2 
3.1 

20.9 
1.5 

S.9 
.2 

7.3 ... 
17.3 

1. .. 

12.6 
1.3 

30.2 
.3 

29.9 
1.9 

29.9 
3.4 

21.4 
4.4 

45.0 
1.9 

21.0 
1.7 

-10.9 
.4 

-9.0 
.S 

28.2 
1.6 

-.S 
.1 

4.5 
.4 

1.9 
.2 

16.7 
1.5 

-7.1 
2.0 

100.1 
3.3 

11.9 
.5 

-59 
5 

5 

11 

21 

10 

10 

25 

31 

66 

31 

-15 

-13 

41 

6 

2 

-10 

146 

17 

J\qu. 
Aqu.. Tl!IIlp .. 

Star:.us ·c 

IN 7.S7 

IN 5.07 

IN 

IN 6.01 

IN 7.S7 

IN 3.88 

9.89 

IN 10.37 

AS S.S6 

AS 

IN 13.97 

IN 13.2~ 

IN 13.11 

9.09 

9.25 

IN 11.7:3 

IN 12.23 

IN 11.26 

10.&4 

IN 11.33 

IN 11.5:3 

IN 11.21 

IN 19.78 



Tvn/Rng
Sect!.on 

~-
11ABR. 

6IV33E-
26DD81 

6I'V36E
llAEf:\ool 

6IV38E-
2SAC 1 

6W39E-
108J3B.4 

SW29F.:-
1888 

9'v.31E-
1"'ICAD1 

9'v.31E-
20CCCl 

N r.at. W Long. 
Deq.Min. Ceq.Min. 

043-52.20 112-39.57 

04~9.12 11~.07 

043-52.18 112-10.81 

04~9.67 112-11.68 

04~9.31 112- 7.19 

04~9.:31 111-55.504 

04~.40 112- 1.~ 

~3-52.1S 111~1.:36 

04~9.19 111-53.16 

04~9.25 111~.09 

043-52.20 111~.3-4 

04~7. 97 112-57.30 

043-44.50 l~f.98 

04~7.50 11~.61 

043~.047 112-043.60 

""3--43.57 112-46.52 

""~.95 112-041.3-4 

TABLE e I (continued) 

Hole ID Collar 
Date Elev. 

Logged .. 

I"!RTS 25 1 '160 
tvl:v?9 

a.n 1"'188 
€V21/79 

I"!RTS 18 1 ""96 
61'12/78 

I"!RTS 5104 1"'161 
7/2l/TI 

Depth 
!nterval Avg. 'I'C 

III • _-lr l 

65.0 
90.0 

65.3 
220.0 

20.0 
70.0 

70.0 
lee. 0 

20.0 
70.0 

70.0 
90.0 

105.0 
215.0 

20.0 
"'10.0 

30.0 
110.0 

110.0 
160.0 

50.0 
160.0 

30.0 
1:35.0 

1:35.0 
177.0 

"'10.0 
90.0 

90.0 
179.0 

20.0 
, ·......:i.0 

10.0 
95.0 

95.0 
1:32.0 

0425.0 
697.5 

"'10.0 
170.0 

20.0 
95.0 

1'5.0 
155.0 

155.0 
335.0 

95.0 
102.0 

30.0 
90.0 

90.0 
215.0 

10.0 
95.0 

95.0 
"'107.5 

40'7.5 
789.5 

( 1."'16) 

( 1. "'16) 

( 1."'16) 

1."'16) 

( 1."'16) 

( 1. "'16) 

1.33) 

1."'16) 

1."'16) 

1."'16) 

1."'16) 

1."'16) 

1."'16) 

1."'16) 

1.51) 

1. "'16) 

1."'16) 

1.79 
.25 

1 . .0\6) 

1."'16) 

1."'16) 

1."'16) 

( 1."'16) 

1."'16) 

1."'16) 

1.3:3 
.13 

1.~ 
.06 

6 

1 

6 

Cerr. 
No. Gradient 
TC °C/Jcm 

15.0 
2.:3 

2.1 
.04 

""1.3 
7.9 

-.2 
.04 

90.04 
5.7 

-21.8 
2.6 

7.0 
1.6 

-21.3 
1.:3 

.9 

.2 

20.5 
1.0 

-1"".8 
.5 

9.0 
.1 

--4.1 
1.1 

"'15.3 
5.0 

:31."" 
5.9 

:-19.:3 
1.9 

19.9 
.9 

~.3 
1.0 

97.6 
. 2.0 

3:3.5 
1.6 

.2 

1.7 
1."" 

77.8 
"".2 
5.5 
1.7 

75.04 
10.0 

16.1 
.04 

59.8 
1.0 

81 

Co=. A~. 

!IF A~. Temp. .. _-2 Status ·C 

21 IN 15.004 

IN 15.:35 

60 

IN 13.:35 

2 IN 15.55 

-31 IN 9.68 

9 IN 10.61 

-31 

1 IN 9.10 

IN 9.50 

-21 

11 IN 9.1-4-

-6 

66 IN 12.00 

~7 12.29 

IN 9.51 

79 10.22 

o IN 9.""7 

16.98 

~9 

o Iii 13.:37 

2 IN 11.63 

11:3 

7 IN 16.91 

109 

21 IN 20.01 

110 a. 



Twn/Rnq
Sec1:l.0n 

5!'V33E-
13BtC1 

5!'V33E
l?RIlD 

5!'V33E-
2:3D001 

9V3<IE-
9BDA1 

9'v.3-4E
~1 

5W37E-
2108 

5l'V39E-
10CACl 

S'V-40E-
17AEA 

'llV25E-
21AEB1 

'llV29E-
9DCl1 

<lW30E-
6Al381 

-I/'V30E
?RIl81 

-I/'V30E-
228DD1 

-I/'V30E-
26Cl::R1 

N Lat. W Lonq. 
Deq . /tin • Deq./tin. 

~.ee 112-31.95 

<13-4<1.73 112-32.35 

'13-<16.9<1 112-29.35 

'13-4<1.12 112-29.85 

<13-'17.90 112-11.60 

<13-'15.35 112-13.02 

'13-'1<1. EI3 112- 6. 6S 

<13-'15.77 111-5.05 

<13-<16.70 111-<17.16 

'13-<16.27 111-'16.23 

'13-'10.07 113-22.02 

<13-'10. 93 113- .02 

43-'10.<17 112-57.95 

'13-'12. 513 112-55. 29 

<13-'11.40 112-55.12 

'13-39.63 112-52.00 

<13-33. <17 112-51.13 

TABLE a I (continued) 

Hole m CollAr 
Daee E:l.av. 

Legged Dl 

1'tRTS31 1<453 
7/21/77 

USBR 1<\51 
7,19/n 

USBR 1<\504 
81'13/75 

I0&oI RI0:5 1556 
5/11/78 

USGS 1580 
81'1-4/7<1 

USGS 1&43 
9/19/75 

I'tRTS 517 1487 
5/1<1/78 

I'tRTS 15 1 '167 
cvavn 

I'tRTS 12 1 '169 
5/10/7'8 

I'tRTS 17 1 <173 
EY22/77 

Depeh 
!neerv&.l. Avq. TC 

Dl . wa,-ilC""l 

20.0 
90.0 

90.0 
90.01 

20.0 
as.a 
as.0 

160.0 

160.0 
216.0 

20.0 
73.0 

20.0 
73.0 

90.0 
120.0 

20.0 
as.0 
as.0 

129.0 

20.0 
100.0 

5.0 
115.0 

120.0 
230.0 

5.0 
95.0 

100.0 
190.0 

CS.0 
'. 70.0 

70.0 
1'15.0 

'10.0 
90.0 

as.0 
100.0 

50.0 
1<\5.0 

120.0 
175.0 

20.0 
120.0 

120.0 
130.0 

120.0 
<57.0 

100.0 
160.0 

20.0 
120.0 

120.0 
215.0 

30.0 
100.0 

100.0 
150.0 

118.0 
1<:5.0 

1. '16) 

1.8-4) 

( 1.38) 

( 1. '16) 

( 1. '16) 

( 1.3<1) 

1.90 

1.<12 

1.'16 

1.3-4) 

1.38 

( 1. 3-4) 

1.51 

1.30 

1.<12 

( 1.3-4) 

( 1.3-4) 

1 

1 

1 

1 

1 

Co=. 
No. Gradiene 
TC °C/km 

76.1 
6.2 

-4<1.<1 
'1.1 

13.0 
1.4 

29.2 
2.9 

101.3 
7.4 

22.9 
7.9 

19.9 
.8 

.2 

.'1 

22.0 
1.0 

.7 

.2 

8.1 
.5 

6.<1 
2.5 

17.1 
1.6 

-€I. 0 
1.<1 

1.5 
.3 

-2.2 
3.0 

-1.6 
1.8 

<17.4 
2.7 

5.1 
.2 

<19.8 
1.1 

1.0 
.6 

1.7 
.<1 

.9 
1.2 

2<1.7 
.8 

.1 

.1 

2'1.0 
1.2 

sa.1 
1.8 

Cerro ~. 

I!F Aqu. Temp. 
Dlwm- Z Staeus ·C 

111 

IN 15.50 

17 IN 15.82 

51 a.. 

140 

IN 14.64 

IN 13.69 

8 

o IN 11.10 

12.36 

o IN 

10 IN 9.95 

9 

IN 9.75 

-11 

. 2 IN 9.06 

-3 IN 7.00 

-2 IN 20.40 

as 

7 IN 9.83 

72 

IN 1'1.70 

2 IN 11.97 

11 IN 

o IN 12.07 

<13 IN 12.7'3 

IN 13.58 



, , 

Twn/Rng
Sec,,=.!.on 

"'I'V31E-
16ADD1 

~-
36CCC1 

~E-
12l3BB5 

3'V25E-
22ABAl 

3V'2!3E-
1~ 

3V29E
l:cJ3Bl 

3V30E-
12CDDl 

3'V30E-
31A=Ull 

3V32E-
1::3DC31 

3'V37E-
20301 

3V37'E-
129DB 

3o/26E-
22!lDA1 

2I'VZ7E-
2DOCl 

N Lat. W r.ong. 
Deq.~in. Deq.Min. 

-4~1. 0C3 112-18.12 

-43-:37.77 112- 9.9::3 

-43--41.98 111-56.5-4 

-43-::3-4.""IS 113-20.5'7 

-43-:37. -41 113- 3.95 

-43-::3-4.39 113- 3.::3::3 

-43-:3::.::38 112-56.77 

-43-:32.""IS 112-57.18 

"'3-35.67 11.2--49.15 

"'3-:32.98 112-55.00 

<\3-35.17 112-39.90 

-43-::3::3.::3::3 112-.043.39 

"'3-::3::3.12 112-30.00 

<13-36.9::3 112- "'.= 

-43-36.39 112- 3.30 

-43-28.98 113-20.20 

"'3-31. 37 113-12. \lIS 

TABLE 6 \ (continued) 

Hole ID 
Date 

Logged 

Collar 
£lev. 

ID 

l.5BR 15 1505 
8/1EV71 

l.S35 1810 
6/21/79 

l.S35 1619 
7/31/"l"? 

NRT5 as 1506 
G/21/78 

NRT5 20 1"'98 
6/15/78 

NRT5 2 1562 
b/21/"l"? 

USGS 16::3-4 
8/ 1/"l"? 

Oep-:.!"l 
!n.terval Avg. TC 

m wm-lr l 

20.0 
120.0 

130.0 
177.0 

25.0 
115.0 

130.0 
2:30.0 

5.0 
045.0 

015.0 
60.0 

60.0 
275.0 

190.0 
229.0 

87.5 
2:30.0 

2:30.0 
550.0 

550.0 
750.0 

750.0 
1000.0 

1.39 

1.51 

1.::38) 

1.39) 

1.::3-4) 

1.38 

1.::3-4) 

( 1. '12) 

1 

1. 

1 

1 

1000.0 
3100.0 

2.76 10 

20.0 
199.0 

20.0 
199.0 

20.0 
1<\5.0 

. 20.0 
1045.0 

20.0 
150.0 

20.0 
1'11.0 

20.0 
205.0 

205.0 
237.0 

4e.0 
205.0 

20.0 
220.0 

220.0 
2'10.0 

50.0 
110.0 

5.0 
50.0 

50.0 
95.0 

10.0 
310.0 

20.0 
2:30.0 

230.0 
2'15.0 

1.51 

1.51 

1.51) 

1.51) 

1.51 1 

1.51) 

1.51) 

1.33 1 

1.51) 

1.33) 

( 1.39) 

1..39 

1.::3-4) 

( 1.51) 

1.39) 

No. 
Corr. 

Gradient 
°C/km 

22.0 
.8 

22.7 
.3 

.7 

.1 

7.5 
.5 

36.0 
2.9 

3.'" 
1.0 

1.1 .. 5 

15.5 
.-4 

045.1 
.3 

-47.1 
.3 

"'9.9 
1.6 

::39.5 

5-4.3 
• .3 

7.6-
2.7 

9.7 
.3 

2::3 • .3 
1.7 

9.1 
1.0 

19.7 
.8 

.2 

.1 

2::3.5 
.3 

17.6 
.2 

-1.9 
.7 

28.9 
7.-4 

-1.3 
.9 

9.5 
.-4 

3.'" 
1.0 

31 

10 

1 

109 

81 

-11 

1<\ 

13 

29 

o 

25 

::39 

1'" 

Aqu. 
Status 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Ell.. 

Ell.. 

Ell.. 

Ell.. 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

1\,<.1. 
Temc. 

·C· 

1..3.51 

9.7S 

10.61 

9.10 

13.29 

1<1.55 

17.77 

12.56 

>11.S04 

>12.88 

>11.56 

13.16 

13.15 

12.5::3 

10.9.04 

9.2::3 

13.72 

10.67 



Twn/Rng
Sec1Ol.0n 

av29E-
21BBBl 

3V29E-
36CC 

2o/31E-
350CC! 

1W29E-
2100: 

11'VC9E-
30BBD1 

1!V30E-
10BBAl 

1W36E-
1o::Bl 

lW37E-
15Bl3F13 

15-'21E-
13llB 

15/23£-
26CCC 

1~-
140CC 

15/30E-
1sa::A1 

2S/20E-
11'0:2 

3S/20E-
2D~1 

3$/27E-
24D~ 

3S/33E-
20C 

4S/17E-
24C1lD 

N I.ae. W Long. 
Deq.:tin. Deq.Min. 

43-29.58 113- 8.a<! 

43-31.21 112-53.79 

43-21.00 1~.58 

43-29.4-4 112-41.05 

43-32.:30 112-19.27 

43-32.23 112- 4.23 

43-:30.31 111~.03 

43-23.91 113- 3.79 

43-23.65 113- 6.7S 

43-26.55 112-10.98 

43-25.47 112- 5.95 

43-19.99 113-54.00 

43-22. 03 11~. 93 

43-18.15 113-41.64 

43-19.80 113-16.30 

43-20.32 112-56.135. 

43-17.08 112- 4.17 

43-16.70 114- 1.58 

43-11.21 114- 2.15 

43- 8.67 113-14.55 

43-11.09 112-33.87 

43- 3.36 114-23.05 

TABLE 6 \ (continued) 

Bole m Collar 
Daee El.ev. 

Logged II 

NRTS 1 1531 
7/1/71 

USGSG1 1637 
7/ V79 

NRTS ~1 1551 
6/15/77 

10loi a.J1 1518 
6/"25/7B 

USBR 1424 
6/11/i'B 

10loi 1493 
B/ 7/71 

USGS 1403 
B/ 2/78 

USGS 1518 
S/o2B/79 

10loi 1311 
f3/23/77 

Depeh 
!neerval Avg. Te 

II wm-ir 1 

20.0 
197.0 

20.0 
160.0 

165.0 
220.0 

39.0 
170.0 

170.0 
205.0 

20.0 
1135.0 

20.0 
300.0 

300.0 
455.0 

455.0 
537.5 

220.0 
345.0 

25.0 

20.0 
70.0 

7.5 
106.0 

200.0 
212.0 

10.0 
179.0 

10.0 
61.0 

35.0 
95.0 

5.0 
80.0 

.0 
52.0 

10.0 
300.0 

158.0 
310.0 

30.0 
120.0 

120.0 
210.0 

10.0 
80.0 

20.0 
58.0 

10.0 
90.0 

250.0 
275.0 

10.0 
205.0 

20.0 
57.0 

( 1.51) 

1.51) 

( 1.38) 

1 • .046 

1.34) 

1.51 

2.34 
.12 

1 

1 

1.97 10 
.13 

1.58 
.17 

1.34) 

1.34) 

1.51 

3 

1 

2.76 16 
.06 

1.34) 

1 

1 • .046 1 

1 

1.26 1 

1 . .046) 

1 • .046) 

1.33) 

1.55 

1.37 3 
.06 

1 • .046) 

1.38) 

1.51 

No. 
Te 

Co=. 
Gradient: 

0C/1aD 

7.S 
.2 

16.1 
.2 

8.1 
.3 

25.0 
.4 

1.1 
.2 

29.5 
.4 

31.7 
.3 

5.3 

41.7 
1.0 

.1 

.2 

4.8 
.5 

-25.0 
.9 

9.3 
.2 

.8 

.4 

20.5 
.S 

-9.1 
9.8 

7.2 
.9 

.5 

.3 

34.8 
1.0 

10.9 
.9 

112.0 
6.7 

54.3 
1.5 

2.0 
.3 

15.0 
.5 

-7.3 
.9 

31.8 
.8 

Co=. 
HE" 

IIwm- Z 

11 

11 

1 

10 

65 

o 

6 

25 

1 

-13 

10 

51 

15 

173 

74 

7 

-10 

Aqu. 
Sta1:.US 

9 .... 

IN 11.79 

13.74 

IN 13.H 

14.15 

IN 19.43 

EL 

IN 10.01 

IN 10.39 

IN <10.87 

IN 11.64 

13.57 

11.00 

IN 11.:3EI 

IN 11.05 

IN 17.33 

IN 9.96 

IN 13.33 

IN 13.67 

18.60 

10.72 

IN 15.45 

IN 11.10 



Twn/Rnq
Sect:l.on 

55/19£-
6ACC 

5S/29E-
26BEDl 

65/13£-
16A=\Dl 

65/19E-
7B:Bl 

65/19£-
19B:D 

6S/32E-
31CAB 

75/14£-
300CC 

75/19£-
1~ 1 

'7S/C!4£
<:ADD 1 

7S/26E-
14CCCl 

$/14£-
16CBEl 

$/19£-
5DAEl 

N Lat:. W Lonq. 
Oeq • !tin. Oeq .}IUl. 

43- 6.59 113-39.0C 

43- 6.11 112-40.07 

42-59.56 11+-42.61 

43- 1.15 114-21.74 

42-59.19 113-27.27 

42-57.77 113- 9.65 

~.9911~.11 

-42-55.1e 11+-22.34 

~.11 114-14.83 

42-51.34 112-51.59 

42-46.99 114-51. 39 

~. 48 114-16.09 

42-50.62 113-36.54 

~.45 113-23.55 

42-47.0112-5'7.66 

42-45.22 114-49.81 

42-43.89 114-49.78 

4~5.48 114-15.15 

TABLE B 1 (continued) 

Bele m Collar 
DAte IUev. 

Loqqed III 

loLl 1301 
7/i!!ii/77 

USGS 1396 
5/31/79 

USGS 1506 
7/29/78 

978 

l..5BR 1306 
81' EY78 

976 

USGS 967 
9,;' 1/78 

Oept:h Co=. 
!nt:arvaJ. Avg. TC No. Gradient: 

III WIII-ir l TC °C/laD 

2e.0 
70.0 

70.0 
110.0 

10.0 
US.0 

48.0 
109.3 

37.5 
62.5 

7.5 
53.5 

le.0 
62.5 

70.0 
121.0 

15.0 
90.0 

15.0 
150.0 

155.0 
175.0 

2e.0 
215.0 

215.0 
226.0 

le.0 
50.0 

50.0 
100.0 

67.5 
77.5 

20.0 
?e.0 

75.0 
140.0 

15.0 
35.0 

15.0 
35.0 

15.0 
98.S 

5.0 
75.0 

le.0 
72.0 

2e.e 
120.0 

le.0 
70.0 

70.0 
89.0 

10.0 
36.5 

.0 
16.2 

10.0 
95.0 

1.51 

( 1.38) 

1.38) 

1.51) 

, 1.38) 

1.89 

1.51 1 

1.51) 

1.38) 

1.42) 

( 1.34) 

1.51 1 

1 

1.42) 

1.38) 

1.~ 1 

1.55' 3 
.08 

1.37 2 
.08 

1.51) 

1.51 1 

1.61) 

1 

, 1.38) 

( 1.51) 

30.2 
2.2 

.2 
1.! 

5.4 
.3 

-6.7 
.7 

16.0 
2.7 

44.5 
5.7 

35.0 
2.6 

.1 

.1 

17.7 
.3 

23.7 
.4 

24.0 
2.1 

9.5 
.9 

-1.0 
.3 

10C.0 

.9 

3.6 
.6 

4.9 
2.2 

9.B 
2.3 

.1 

.4 

3.2 
.3 

48.8 
4.2 

9.7 
1.4 

18.1 
1.6 

.6 

.2 

26.5 
1.6 

19.4 
2.9 

Co=. 
HE' 

DlWIII-2 

o 

7 

22 

52 

o 

-1 

1 

s 

7 

13 

-1 

27 

o 

36 

/\qu. 
Aqu. Tamp. 

St&t:.us ·c 

IN 12.70 

AS >11.41 

IN 10.09 

IN 12.77 

IN 14.14 

12.53 

IN 13.19 

13.20 

IN 14.78 

IN 12.32 

IN 16.93 

IN 

14.45 

IN 15.33 

IN 9.74 

IN 

15.09 

12.65 

12.21 

IN 10.42 

IN 14.58 

IN 

15.16 



B~ 

TABLE 61 (continued) 

Hole m Collar Depth Corr. Cor:::. Aqu. 
Twn/Rng- N Lat. W Long. Date E:l.ev. !n1:.erval Avg. TC NO. Gradient HI" Aqu. Temp. 
Sec't.l.on Deq.Hl.n. Deq.Min. Logged. m m wm-1r i TC °C/km ..... -2 Status ·C 

85/C!"E- L5BR 130:3 10.0 1.51) :31.0 ~ F1B 
2A8Bl 7/19/?9 ?e.0 c.l 

?e.0 1.38) .9 1 IN 12.~ 
93.0 .~ 

8SI'2SE- ~1.03 113-29.23 L5BR 12S2 10.0 1.51) 29.6 ~ F1B 
::6I:Ul1 7/Z7/78 35.0 1.1 

:=S.0 ( 1.38) 1.~ 2 IN 12.99 
50.0 .3 

~- ~. 90 113-2~. Z7 L5BR 1320 10.0 1.51 1 25.-4 38 F1B 
3:IlDl 7/16/78 110.0 2.3 

110.0 1.38 1 12.~ 17 IN 13.86 
H5.0 3.7 

8S/29E- '12_.78 113- :3.62 L.6BR 1337 20.0 1.38) 10.1 13 IN 11.es 
~ 7/2S/79 60.0 

60.0 1.59 1 53.-4 B4 a. 
119.8 1.3 

9S/HE- ~.~ 11~.79 n-a.s SP 909 .0 IN H.~ a:cc 9/ 1/78 

95/14E- ~.93 11+-19.05 LS3S 9?6 22.5 1.38) 19.0 26 IN H.15 
JABSl 9/ 1/78 28.0 

95/17E- -42-33.20 11~30.-45 LS3S XC 1091 -45.0 1.38) 1.3 1 IN 13.61 
19AEA1 IY22/78 52.0 .5 

9S/19E- -42-36.99 11~11.Z7 USER 1198 10.0 1.51 1 69.3 102 F1B 
2SEl3C1 7/10/78 ~.0 10.0 

~.0 1.38) IN 15.23 
~7.S 

105/21E- -42-31 • .::.1 ~':'4- .~ L5BR 1265 20.0 1.SS) -e.7 -13 IN 13.80 
280C 7/2S/f7 120.0 2.3 

1~~- ~2-32.004 1!.3-S-4.:J.4 USBR l266 25.0 loSS) -7.1 -10 IN 13.50 
20CIl 7/Z7/77 129.0 1.0 

The abbreviations in the aqu~ status column (Aqu. Status) are AB. gradient above Snak~'~i~in aquifer. IN. gradient in sna~;prain 
aquifer. BL. gradient below Sn JPIain aquifer. Aquifer temperatures (Aqu. Temp.) are the observed temperatures within the Sna i:",1'Iain 
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. 

r 
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GEOTHERMAL om PRINTOUT S. I. UNITS PAGE 

SOUTHEAST IOAHO B&R 5/26/81 

WN/RNG IEeT N LAT W LONG HOLE COLLAR OEPTH AVG ICU NO UN GRAO CO GRAO CO H.F. Q 
EeTION PROV OEG MIN OEG MIN (OAIE) ELEV RANGE <SE> Teu <SE> <SE> <SE> HF 

BR 1/- 0.75 113-11.30SIREVELl 1615 
10/11/15 

15.0 
110.0 

1.09 56.0 56.0 111 

LITHOLOGY 
SUMMARY 

TABLE 3 

co 
'0 



TABLE 4. Summary of Deep Wells 

Well Name Location Depth Symbol on 
Meters Figure 28 

Sturm-l 9N/43E-19 1210 S 

Madison County 6N/40E-31bba2 1495 MC 

INEL-GTl 3N/28E-lbaa 3160 G 

Anderson Camp 9S/18E-1dd 650 AC 

Bostic l-A 4S/8E-25cbb 2950 B 

Federal 60-13-1 5S/1E-13cd 3385 F 

Mt. Home AFB 4S/5E-27aab 1372 MH 

James 111 4N/lW-27dd 4232 J 

Christiansen Al 11 N/3W-29bbb 2438 CH 

Ore-Ida-1 18S/47E-3* 3050 0-1 

*Oregon 



TABLE 5. Average geothermal gradient and heat flow values for the various 
CE.!'0v inces'3 

C? ",<, ".-

11 r(' .(.._ 

P-r--o.v..i.nce 

, ___ r ~ 

Northern Idaho jj.> ,VJ,,): I>; 

Granite (14) 
Basalt (9) 

Southern Idaho tatholith 
(Excluding SRP Margin and 
Geothermal Systems) 

Wieser Area 

West~rn Snake River Plain 
~(,~~It'" /';"""";'/0" ~r:, .. -;-1:::..''' .. 7~''-· ..... · '~ 

'~,. ( 
7 

Eastern Snake River Plain* 

Northern Margin 

Southern Margin 

Above Snake River Aquifer 

*Brott and others (1981) 

Geothermal Gradient 

°C/km 

22±1 
40±,.0 

27±3 

56±5 

69+3 

51±4 

55±9 

71±7 

18±2 

Heat Flow 

mWm- 2 

65±3 

77±4 

79±7 

99±4 

98±7 

93±13 

11 3± 11 

27±4 

Number 

23 

12 

19 

80 

23 

23 

80 

125 


