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ABSTRACT

The Mountain Home Atres consists of approximately 750 square miles
of land in southwestern Idaho including the high relief Mt. Bennett Hills,
the rolling upland plain known zs the Mountain Home Plateau, and the
Snzke River Canvon. Ground wzter is used as the primary source of
domestic and irrigation supplies over most of the area.

The geologic formations within the study area are divided into four
generzl subdivisions: Idavadsa Silicic Volcanics, Idaho Group sediments
and basalt, Snake River Group gravels and basalt, and unconsolidated
younger sediments, 'The exposures of the Idavada Voleanics along the
Mt. Bennett Hills are the primary source areas for recharge to the
aguifers in the study area. Two of the formations of the Idaho Group,
the Glennsg Ferry and the Brunesu, are the main gquifer systems.

The Glenns Ferry Formation, s thick intertongueing deposit of lake and
stream sediments, is the primary aguifer in the eastern portion of the
study area, The sediments and baszlt of the Bruneau Formation are
the primary aguifers in the western portion of the study area. The
formations of the Snake River Group and the unconsolidated sediments
are generzlly above the regional water table and are not important
aguifers.

The ground-water potentizl in the Mountain Home area can be deline-
ated on the basis of varying geologic and hydrologic conditions. The
Bruneau Formation in the western portion of the study area yields large
quantities of water to wells at pumping lifts of approximately 390 feet.

The short record of water level fluctustions gvailable does not indicate



a significant decline in the area as a result of the large scale irrigation
development. The Bruneau Formation thing rapidly from west io east
which coincides with a decrease in vields to wells in the same direction.
The change from the Brunezu Formation in the west to the Glenns Ferry
Tormation in the east is also marked by & change in water guality from
good or excellent to poor or unsuitable. The Glenns Ferry Formsation
in the eastern portion of the study avea yields only small guantities of
water to wells with discharges of 20 to 100 gpm common.

A perched ground~water gystem in and north of the city of Mountfain
Home supplies water for domestic and small irrigation wells. The ground
water is derived primarily from the basalts and sediments of the Bruneau
Formation,

Hot artesian flowing wells have been developed near the Mi. Bennett
Hills east of Mountain Home. The hot water issues from a series of
norithwest irending faults slong the mountain front. Decline in artesian

presgsure in this area is evident because of the present well development.



INTRODUCTION

Purpose

Development of the ground-water resource of the State of Idaho has
accelerated in recent years to one of the highest rates in the nation. This
growth has been accompanied by many problems including water level declines
and interference between wells., The Idaho State Reclamation Engineer has
the responsibility for administering both the surface-water and ground-water
rights of the state to assure that the resource is utilized to its fullest, yet
preserved for continual use in the future. He has assumed an active role
in the investigation of areas in which the present rate of development of
ground water might affect the future use of the resource and has also
authorized investigations of other areas in which problems already exist.
This report is the first resulting from such an investigation.

The purpose of this study is threefold:

1. To aid the State Reclamation Engineer in administering the water
rights within the area,

2. To obtain a greater knowledge of the hydrology and geology of the area
in order to assist land owners in developing the ground-water resource, and

3. To generally add to the knowledge of the water resource of the State
of Idaho,

Objectives

The primary objectives of the project are to determine the effect of the

recent ground-water development on the general hydrologic system and the

future use of the ground-water resource. The more specific objectives are




to: 1) study the general geology of the area with special emphasis on the

geologic control of the occurrence of ground: '%NateL 2) determine the source

of the hot artesian ground water and define its inter-relationship to the other

ground water in the area, 3) determine the geologic and hydroiogic character-

istics of the aquifer system in the area, and 4) denote areas where Sﬁecial

consideration is needed in administering the use of the ground—wa;(:er resource.
lL.ocation and Extent

The Mountain Home area includes approximately 750 square miles located
entirely in Elmore County {fig. 1). I is bounded on the south by the Snake
River, on the north by the Mt{. Bennett Hills, on the east by King Hill Creek,
and on the west by Canyon Creek.

The field work, conducted during the period of July through September 1967,
included examining geologic formations and collecting well logs and other well
data., Five water level recorders were operated during the study with one mass
measurement of water levels conducted during September 1987. Ground-water
samples from 26 locations in the study area were collected and chemically
analyzed. |

Previous Investigations

The gmundéwater'hydrology of the Mountain Home area has not been investi-
gated in any previous study. Malde, Powers, and Marshall conducted reconnais-
sance mapping of the geology of the western Snake River Plain. The resulting
report (Malde and Powers 1962) and map (Malde, et al 1963) were used as the
basis f@r‘ the geologic investigation during this study. A small portion of the
study of the Mountain Home project (Nace, West and Mower 195’2’) was useful

in the present study. Data were also obtained from Dion and Griffiths {1967)
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a8 a result of field work conducted in setting up the southwestern Idaho
- observation well natwork.
Well Numbering Svstem
The well numbering sysiem used in this study is the same as that used

by the U. 8. Geological Survey in Idaho. This system indicates the locations
of wells within the official rectangulzr subdivisions of the public lands, with
reference 1o the Boise Base Line and Meridian. The first two segments of .-
a number designate the {ownship and renge. The third segment gives the
section number, followed by two letiers and a2 numeral, which indicate the
quarter section, the foriy acre tract, and the serial number of the weil with-
in the fraci. Quarier sections are letiered a, b, ¢, and d in counterclockwise
order, from the northeast quariter of each section (fig. 2). Within the guarter
sections, forly acre tracts are lettered in the same manner. Well 48 - 5E

10 aal is in the NEANEZ of sec., 10, T. 48., R. 5 E., and ig the first well
designated in that tract.

Geographic Setting
The Mountain Home area is comprised of three definite geographic

features: Mt. Benneit Hiils, Mounizin Home Platean, and Snake River
Canyon. The Mt. Bennet: Hills are a high relief mountainous region along
the northern boundary of the study ares., The hills average 6000 feet in
elevation fmean sea level datum) with a maximum of 7465 feet at Mt. Bennett.
The Mouniain Home Plateau is & volling upland plain, much of which is mantled
by wind blown sediments. The plateau slopes from a maximum elevation of
about 4000 feef near the Mt. Bennett Hillg to an elevation of 3000 feet near

the Snake River. Beveral cinder cones and shield volcanocs rise above the
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surface of the plain near Mountain Home. The Snake River, along the southern
boundary of the area. flows in 8 canvon from 300 to 500 feet below the surface
of the plain and forms the third geographic feature.

Many of the streams in the aresz zre ephemeral. Canvon, Rattlesnake, and
Litile Canvon Creeks, tribufaries of the Snake River, are controlled by storage
in the upper reaches. Bemneit and Cold Springs Creeks flow uncontrelled into
the river. The area contains mary draws, gulches, and small creeks of minor .-
importance. all of which flow to the Snake River.

The climate of the area is semi-arid with hot summers and cool to cold
winters. The mean monthly precipitation and temperature for the five U, 8,
Weather Bureau stations nearest the arca zre shown in Table 1. The average
annual temperzture of the area is estimsted {o be 30° F with the average snnual
precipifation estimated as £. 9 inches.

Sage brush is the predominent native vegetation with areas of rabbit brush,
greasewood, and cheat grass. Willows znd alders are present in the stream
valleys af higher elevations in the Mt. Bennett Hills with occasional groves of
pine and fir,

All of the crops in the area depend on irrigation. Surface water is used
near Mountain Home, along the Snzke River from Glenns Ferry to Hammett,
and &t isolated areas near the Mt., Benneit Hills, Irrvigation wafer is pumped
from the Snake River for a large development east of Highway 51. The remain-
der of the area depends on ground waler. Mountain Home, Hammett, and
Glenns Ferry are the only settlements in the area with the exception of the

regident persomnegl at the Mountain Home Air Force Base,



TABLE 1
AVERAGE MONTHLY PRECIPITATION AND TEMPERATURE
AT STATIONS NEAR THE MOUNTAIN HOME AREA

Mountain Home Glenns Ferry FHill City Anderson Dam  Grandview™

Elevation 3180 feet 2570 feet 5000 feet 3332 feet 2600 feet

Yrs, of

Record 1906~-65 1505~-65 1915-65 1942-52 1908-65

Drecip, Temp. Precip. Temp. Precip. Temp. Precip. Temp. Precip,

Month {in.} ¢ fin.) 7 FY {in.) {°F) {in.}) (°F) {in.)
January 1.04 28.3 1.25 30.0 2.32 15.3 2.31 22.7 0.71
February 0.87 33.2 0.94 25.0 1.94 19.5 3.18 28,7 0.58
March 1.10 40,4 1.02 43.0 1.41 26.8 1.95 3b.5 .91
April 0.84 49,6 0.75 52.9 1.01 40.5 1.02 47.9 0.70
May 1.02 57.4 0.80 60.9 1.26 50.0 1.29 55.6 1.09
June 0.73 64.4 .59 66.9 0.8 57.3 1.11 61.3 0.83
July 0.24 73.7 .25 75.6 0,27 65.8 0,16 73.1 G.16
August 0.15 71.1 0.14 T2.4  0.33 63.7 0.10 71.5 0.11
September 0.30 62,2 0.25 63.2 0.41 54.7 0.51 62.9 0.33
Gceiober 0.65 51.9 (.55 53.3 1.00 44.3 1.36 52.1 0.47
November 0.83 38.7 1.056 4¢.2 1.71 30.6 2.38 37.8 (.68
December 0.51 31.9 0.99 33.4 2.18 21.8 3.55 29.0 0. 69

Total 8.78 3. 68 14.69 19,17 7.26

Average 50.% 52,3 40,8 48.2

* Temperature records are not obiained at this station



GEOLOGY
Geologic Formations
The geologic formations within the study area consist of volcanic and
clastic rocks of Pliocene to Recent age. They may be divided into four
general subdivisions according to mode of deposition and lithology. The
subdivisions are as follows: 1) Idavada silicic volcanic rocks, 2) Idaho
Group sediments and basalt, 3) terrace gravels and basalts of the Snake
River Group, and 4) unconsclidated sediments. These subdivisions are
separated by major unconformities with smaller units separated by uncom~
formities of a lesser magnitude. The composite thickness of the rock
units is approximately 6200 feet. The stratigraphic segquence of the forma-~
tions is shown in Figure 3.

Idavada Volcanics

The exposures of the Idavada Volcanics along the northern edge of the
study area are the primary source areas for recharge to the aguifers in the
Mountain Home area. The jointing and fracturing of the rocks allow a high
vertical permesability, and faulting provides avenues for circulation and
heating of ground water at depth.

The Idavada Volcanics are primarily composed of welded ash flows,
chemically defined as silicic latite (Malde & Powers 1962, p. 1201). The
rocks, although gray when fresh, are generally deeply weathered to a red-
dish brown color. Abundant light gray plagioclase phenocrysts averaging
3 1o 7T mm (millimefers) in length are present in fresh specimens. Black
perlitic vitrophyre beds up to 5 feet in thickness are present at the hase

of some of the flows. Well developed columnar jointing is characteristic
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of the Idavada Volcanics. Platy horizontal jointing, probably due to release
pressures, has developed to a lesser degree. The vitrophyre beds lack

the well developed jointing present in the rest of the unit and probably act
as aguicludes, causing horizontal ground-water flow. The maximum
thickness of the formation is unknown.

The Idavada Volcanics had undergone considerable erosion. and de-
formation prior to deposition of the overlying Banbury Basalt. This
disconformity is best exposed near the headwaters of Benneit Creek in
the Mt. Bennett Hills. Stratigraphic relafionships and fossils {Malde &
Powers 1962, p. 1201) indicate a Lower Plocene age for the Idavada
Voleanics.

Idaho Group

The Idaho Group was redefined by Malde and Powers { 1962, p. 1201-02)
to include the clastic and voleanic rocks previously named the Idaho Forma-~
tion. These Lower Pliocene to Middle Pleistocene rocks consist of consoli-
dated but nonindurated clastic beds with interbedded basalts. These rocks
have been divided into seven formations: 1) Poison Creek Formation, 2)
Banbury Basalt, 3) Chalk Hills Formation, 4) Glenns Ferry Formation,

5) Tuana Gravel, 6) Bruneau Formation, and 7) Black Mesa Gravel. Only
the Banbury Basalt, Glemns Ferry Formation and Bruneau Formation are
present in the study area. Although these three formations are not exposed
as a continuous seguence in the study area, their composite thickness is
estimated as 4, 000 feet.

Banbury Basalt - The Banbury Basalt is not an important aquifer in

the Mountain Home study area. The exposures of the baszali may serve as

i



minor source areas for recharge to the aquifers in the Mountain Home area.
The permesbility of the basalt is believed to be high beczuse of the vesicular
nafure of the rock and its well developed jointing.

The only major outcrops of the Banbury Baszli exposed in the study area
are near the headwaters of Bennett Creek and on Teapot Dome. 9 miles
northeast of Mountain Home plate 1). The formation consists of gray to
gray black, brown-weathering vesicular basalt with phenocrysts of light
gray plagioclase up to 10 mm in diameter. Olivine is present as small,
olive-green, anhedral crystals in fresh samples but has been highly altered
in weathered specimens. Veriical columnar jointing is well developed in
most of the outcrops., Platy horizonizl joints have developed in the more
weathered outcrops. Two phases of weathering may be seen in the Banbury
Basalt. A weathering rind approximately 10 mm in thickness is present
on most of the flows exhibiting columnay jointing. This rind is yvellow to
vellowish-brown and is guite soft. In other areas the hasalt has weathered
to a brown rubble or basaltic saprolite. 'This highly altered phase of the
Banbury Basalt was encountered at a depth of 2100 feet in well 30 bb1,

T. 48, R 10 E. The exposed thickness of the formation ranges from
approximately 100 feet upon Teapot Dome fo approximately 500 feet at
High Spring on Bennett Creek. The Banbury Basalf had undergone consid-
erable erosion prior io Upper Pliocene deposition. Shallow canyvons and |
gullies were prasent during encroachment of ancient Lake [daho. The
contacl marks the end of Tertiary vulcanism and the beginning of Plio-
Pleistocene sedimentation. The fossils from the formation, identified

ag Middle to Late Pliocene { Malde & Powers 1962, p. 1199 ), and the

11




stratigraphic position leave little doubt that the Banbury Basalt is of Middle
Pliocene age.

Glenns Ferry Formation - The Glenns Ferry Formation contains a

large volume of ground water. However, because of the fine grained nature
of the sediments, the permeability and yield fo wells is generally low.
Sand lenses within the formation have higher permeability but are generally
too discontinuous to be important sources of ground water. Most of the
ground water pumped from the formation has s high dissolved solids con-
tent and is poor to unsuitable for irrigation.

The Glenns Ferry Formation is a thick intertongueing deposit of
lake and stream sediments. The formation can be separated into three
facies: lacustrine, fluviatile, and flood plain. The lacustrine facies
consists of tan to white clay, silt and very fine sand, generally massive
to thickly bedded. Diffuse light gray bands traverse many of the exposures.
These deposits constitute the greatest volume of the Glenns Ferry For-
mation exposed in the study area. The fluviatile facies consists of light
gray to white, silty, fine to medium sand. These sediments, which
range from thin to thickly be&ded, are partially cemented by silica.
Many of the beds have been reworked and are complexly cross bedded.
The flood plain facies, present at only one location in the study ares,
consist of thinly bedded, gray io olive silt and clay. Plant remains,
present along many of the bedding planes, are generally altered to fragile
carbonaceous fragments. The formation has been noted as being 2000
feet thick near Glenns Ferry { Malde & Powers 1962, p. 12063. Ap-

proximately 1100 feet of the formation has been encountered in well 13 aal,

12



T. 43., R. 7 E., with drilling in the formation to be continued. The
members of the formation are extremely discontinuous because of the
mode of deposition., Lateral aand vertical variation of grain size and
thickness of beds cause difficulty in tracing individual units from one
iocation to another. The lake beds of the formation erode to chalk-
white knobs and bluffs often greater than 100 feet in height. The fluvia-
tile fzcies is more resistant, but more thinly bedded and forms low stand-
ing gray white ledges. Deposition ceased during the Early Pleistocene
and the soft sediments of the Glenns Ferry Formation were eroded into
deep canyons and gullies. Before the sediments were eroded to base
level however, a new period of vulcanism and sedimentation began.

The discomiormity is well exposed at several locations in the study
area.

The Glemns Ferry Formation contains a large and varied fossil
assemblage. Vertebrate., invertebrate, and floral fossils have been
identified by various collectors { Malde & Powers 1962, p. 1208-09).

It is on this basis that the formation has been assigned to the Late
Plioccene or Early Pleisiocens.

Bwunezu Formation - The Bruneau Formation is a principal aguifer

in the Mouniain Home area. The jointing, fracturing, and vesicular
character of the basalts cause them to be very permeable. The majority
of ground-water withdrawsal from the formation is from the deeper
interflow zones and z thin but extensive series of arkosic sand beds

just below the lowest basalf unit.

The Bruneau Formation, af the type locality, consists of approximately

13



1500 feet of lake and stream sediments with numerous basalf interbeds,
However, the formation is best represented in the study area by 500 to
600 feet of canyon filling basalt flows (fig. 4}, overlain by about 300 feet
of sediments and fan gravels at higher elevations near the Mt. Bemnetf
Hills. The voleanic rocks of the Bruneau Formation were extruded from
an extensive chain of volcanos, most of which were located between the
Snzke River and the M{. Bennett Hills { see plate 1 ). The lava was de-
posited on the highly eroded Glenns Ferry fopography filling canyons and
gullies. These plagioclase-olivine basalts are dark gray to black when
fresh but weather to a reddish gray-brown color. Elongate vesicules

are common throughout the rock and grade infto scoracious intexrflow
zones, Most of the interflow zones contain large quantities of glassy
cinders and some ash. DPillow basalts with vesicular cores, black glas-
sy rinds and radial jointing patterns are exposed at several locations

in the Snake River canyon. Many of the pillows are enclosed in a mass
of vellow, waxy appearing palagonite. Well developed columnar joint-
ing is present throughout the basali. Most jointing is vertical, but radial
sets have developed in pressure ridges and are exposed at many locations
along the north canyon wall. Well drillers' reporis indicate this jointing
extends throughouf the formation. The Bruneau Formation thins rapidly
from west to east on the porih side of the Snake River. Wellsin T. 4 8.,
R. 5 E. encountered 500 to 550 feet of the formation while only 78 feet
was present in well 36 cel, T. 4 8,, R. 8 E. This eastward thinning
coincides with a rapid decrease in well vield.

Bruneau age sediments in the area consist of approximately 200 feet

14
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EXPLANATION

Bruneau Formation

% Basalt--———— fresh, unaltered flows of
canyon filling basalt

RHE Sediments--— lacustrine clay, -8ilt, and fine

sand.
gray in

Generally tar to light
color

Glenns F erry Formation

Sediments--—fluviatile and lacustrine clay,

——
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silt, and sand,

yellow,
in color

Variegated
gray, and olive green

< Inferred geologic contact
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of light gray and fan sand, silt, and clay, and 100 feet of fan gravel,
The silt and clay are rarely bedded and often exhibit "popcorn!” weath-
ering, a feature atiributed o a high bentonife content. The sand,
usually fine to very fine, is generally present at the base of the lowest
basalt flows and as thin interbeds between flows. These deposits are
probably the result of streams carrying granitic detritus material from
high in the mountains to the north. The fan gravel consists of angular
basalt pebbles and welded tuff fragments in a matrix of brown devitrified
volcanic glass shards. The deposit generally weathers to a soft brown
mass resembling a mudflow. Two beds of discontinuous beach gravels
were encountered near Loveridge Bridge on the Snake River. The lower
bed outcrops at elevation 2680 feet and is composed predominantly of
pebbie to cobble size quartzite and porphry. The higher gravel, exposed
at elevation 2710 feet, is composed almost entirely of basalt pebbles.
Both gravel beds are imbricated and the higher is heavily stained with
reddish-brown iron oxide. These gravel units are permeable but too
digcontinuous to be considered as important aquifers. The basalt of the
Bruneau Formation forms prominant cliffs along both sides of the Snake
River. The sediments erode to monotonous gray and tan badlands with
conspicuous terraces formed where the resistant beach gravels are ex-
posed.

Fossils collected in the Bruneau Formation are both vertebrate and
invertebrate. Most collectors agree that the age of these fossils date
from Middle fo Late Pleistocene { Malde & Powers, p. 1211-1212 ),

Because of this and the relationship of the formation to other units in the
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Idaho Group, the Bruneau Formation has been assigned a Middle Pleistocene
age. The contact between if and the overlying Snake River group marks a
major unconformity in the stratigraphic sequence.

Snake River Group

The formations of the Snake River Group are generally above the
regional water table in the ares and are not important aquifers. The 8nake
River Group is composed of seven Upper Pleistocene Formations: (1)
Madson Basalt, {2} Thousand Springs Basalt, (3) Sand Springs Basalt,

(4) Bancroft Springs Basalt, (5) Sugar Bowl Gravel, (6) Crowsnest Gravel,
and {7) the Melon Gravel. The basalt units of the group are collectively
termed the Snzke River Basalt. The Snake River Basalt and all of the
gravel formations are exposed within the study area although not at any
single locality. The formations range from 20 feet to 500 feet in thickness
and have a maximum composite thickness of approximately 850 feef.

Sugar Bowl Gravel - The Sugar Bowl Gravel is best exposed as a

resistant cap on the Sugar Bowl, a hill 4 miles northeast of Glenns Ferry.
The unit is composed almost entirely of pebble to cobble size granite,
porphry, and guartzite. The gravel outcrops are remnants of a river
terrace 400 feet above the present channel of the Snake River. The ter-
race was formed during a period of augmentied runoff probably a result

of the melting of alpine glaciers to the north. The freshness of the gravel
and its stratigraphic posifion indicate deposition during a Late Pleistocene
glacial period.

Crowsnest Gravel - The Crowsnest Gravel is exposed in the study area

at five localities: 3 miles west of King Hill, 3 miles northwest of Glenns
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Ferry, one mile north of the Snake River near Highway 51, 1.5 miles
east of Hammett and along Bennett Creek near U. 8. Highway 30. The
gravel consists primarily of imbricated, pebble to cobble size quartzite,
porphry, and granite with minor amounts of basalt, and is approximately
25 feet in thickness. Lenticular beds of gray basaltic sand and gravel are
present in the outcrop near Loveridge Bridge. The Crowsnest Gravel
was derived from north of the M{. Bennett Hills and carried to the area
by a tributary stream of the Snake River. These gravels were deposited
on terraces during an interval of augmented runoff, probably coincident
with glacial melting. The suggested mode of deposition and lithology
indicate the Crowsnest Gravels are of Late Pleistocene age.

Snake River Basalt - The Snake River Basalt includes the voleanic

rocks of Late Pleistocene age present in the study area. These basalts
were extruded from a series of vents west and north of Mountain Home,
{plate 1) and flowed southward toward the Snake River. The rocks consist
of vesicular, plagioclase-olivine basalt. When fresh, the basalt is dark
gray to black and weathers to a dark reddish-brown. The individual flows
range from 5 to 20 feet in thickness, with & composite thickness of ap-
proximately 500 feet. The majority of the flows have well developed
vertical columnar jointing and a {ypical ropy or pahoehoe surface. The
basalt is scoraceous in the interflow zones and baking has occurred at
many contacts. Northwest of Mountain Home, the flows form low benches
gaining in elevation northward toward the eruptive centers., The lava is
generally covered by alluvium and wind blown silt but is exposed at flow

edges and along the Snake River canyon. The Snake River Basalt is the
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youngest consolidated unit in the ares.

Melon Gravel - The Melon Gravel was deposited during a Late Pleistocene
catastrophic flood, which ¢riginated from ancient Lake Bonneville in northern
Utah. The lake overflowed and discharged through Red Rock Pass near the
idaho~TUtah border, and entered the Snzke River Canyon via Marsh Creek
and the Portneuf River. The flood had a peak discharge of approximately
15 million cfs { cubic feet per second j, and a possible continuous discharge
for almost one year { H. E. Malde, oral comm. Aug. 26, 1967 ). Discon-
tinuous outcrops of gravel deposited by the flood exist as far down the Snake
River as Homedale and are derived almost entively from local hasalts.

The three major physiographic features of the gravel are eddy bars, back-
water deposits, and boulder terraces. The boulder terraces and eddy bars
are commonly found just downstream of canyon constrictions and abrupt
changes in the river course. Boulders in these terraces generally have
more angular side facing in the same direction indicating water flow
orientation. The backwater and eddy bar deposits are predominantly fine
to coarse sand and comprise the bulk of the sediments.

Unconsolidated Sediments

Unconsolidated deposiis of Recent age mantle a large part of the
Mountain Home plateau. Alluvial fans along the mountain front are com~
posed primarily of latite and basalt debris. The fans attain a maximum
thickness of about 50 feet near the apex and thin t a feather edge. Sand
and gravel, deposited as stream alluvium. are present in the lower reaches
of the ephemeral streams in the area. These sediments are generally

well sorted and consist primarily of latite and basalt detritus. Extensive
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talus slopes of angular basalt boulders are present in the Snake River
canyon. These slopes are dark brown in color and many extend to river
level, Landslides are present in many of the alcoves and tributary can-
yons of the Snake River. Loess is exposed at scattered locations through-
out the area. The sediment supporis only sparse vegetation and outcrops
are usually thin.
Geologic Structure

The Snake River plain is a broad downwarped structural basin bounded
by low mountain ranges and complex fault systems. The study area is
located near the center of the western part of this plain. Faults and dikes
are the predominant structural features in the area. The extensive series
of normal faults exposed in the Idavada Volcanics (plate 1) along the Mt.
Bennett Hills front are the most conspicuous structural features within
the area. These faults have an average trend of N. 40°W., dip 70°-80° S.W.
and have the downthrown block to the south., Drag folds and narrow shat-
tered zones are common adjacent to the faults. Related faults with similar
attitudes are probably buried beneath the younger rocks exposed within
the structural basin. The fracturing of the rocks in the fault zone are
believed to form highly permeable avenues for circulation of ground water.
Some of the ground water in these zones is probably channeled to the general
aquifer system while much of it is circulated and heated at depth.

Basalt dikes are exposed in the canyon of the Snake River downstream
from Hammett., These dikes intruded into the sediments of the Glenns
Ferry Formation, drag folding and baking them at some locations. The

dikes trend N. 97°E. to N. 65°E., dip from 68-89°N.W. and are believed
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to be feeders for Pleistocene vents in the area. Similar dikes are believed
1o be present beneath the shield volcanos north of Mountain Home. These
dikes do not appear to be extensive enough to have a significant effect on
the movement of ground water,

Cenezoic Geologic History

Tertiary Period

Basaltic. rhyolitic, and clastic rocks were deposited throughout south-
western Idaho from Eocene to Late Miocene time. These rocks, deposited
nonconformably upon Cretaceous granitic rocks, now form most of the marginal
highlands surrounding the Snake River plain. Erosion during the Late Miocene
and Early Pliocene created an uneven topographic surface upon which silicic
volcanic rocks were deposited during the Early Pliocene. A slow downwarp-
ing of the Snake River Plain began at the close of this volcanic episode, re-
sulting in large scale block faulting. Basic lavas flowed from vents north of
the Snake River during the late stages of faulting. These basalts are not as
widespread as the silicic volcanic rocks and exhibit a lesser degree of fault-
ing. The subsidence of the plain created an extensive struciural basin in which
large volumes of lacustrine sediments were deposited during the Late Pliocene.
These sands, silts, and clays have an estimated thickness of more than 3000
feet and extend to below sea level,

Quaternary Period

Subsidence of the Snake River plain decreased in magnitude during
the Early Pleistocene, allowing fluviatile and {flood plain environments
to become established. Deep canyons and gullies were eroded into the

soft sediments as drainage systems developed. Gravel from plutonic
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source areas to the north was deposited adjacent to the Snake River and
preserved as resistant caps on terrace remnants. Subsidence of the Snake
River plain continued into the Middle Pleistocene. Basic lavas flowed
from vents primarily north of the Snake River szt this time. These basalis
intermittently dammed the Snake River forming large impoundments where
gilt and clay were deposited in massive layers. Minor unconformities,
present in the sediments, indicate breaching of the lava dams and sub-
sequent erosion. Entrenchment of the Snake River acceleraied as vulcanism
ended with the various siages indicated by terrace remnants at several
elevations. A catastrophic flood passed through the Snake River canyon
during Late Pleistocene time. This flood, known as the Bonneville flood,
filled the Snake River canyon cutting marginal channels and depositing
great amounts of locally derived basaltic debris. During recent time,
erosion of the older rocks and deposition of alluvium have been the principal
geologic processes.
HYDROLOGY
Hydrologic Subareas
The study area was divided into five subareas for the hydrologic
portion of the investigation. The delineation of these subareas was based
upon variations in the following hydrologic or geologic conditions: water
level elevation, well yield, water temperature, water guality, and geologic
character of the aquifer material. The subdivisions of the study area
were named as follows:
1. Mt. Benmnett Hills Subares

2. Hot Springs Subarea




3. Mountain Home Subarea
4, Air Base Subarea
5. Glenns Ferry Subarea
The boundaries of the subareas are shown in Figure 5.

Mt. Bennett Hills Subarea

The Mt. Bennett Hills subarea includes the south slope of the Mt.
Bennett Hills. The east and west boundaries are King Hill and Canyon
Creeks, with the south boundary the topographic edge or front of the Mt.
Bennett Hills {fig. 5). This subarea is important as the primary area
for recharge to the aguifers of the Mountain Home plateau.

The ye&rly rate of precipitation varies greatly over the subarea.
Data from the three nearest weather bureau stations indicaie vearly
precipitation rates of 8.78% inches {Mountain Home), 14, 62 inches (Hill
City), and 19.17 inches {Anderson Dam). TFour snow survey courses
in the Mt, Bennett IHills indicate a maximum water content in the snow
pack of 20.3 inches (Bennett Mountain), 8.2 inches (Dixie Hill). 10.6
inches {Little Camas Flat), and 7. 8 inches (Long Tom) {Nelson and
Wilson, 1964). These data indicate an average precipifation rate of
approximately 20 inches per year.

Surface runoff from the Mt. Bennett Hills subarea is divided into
six streams, all of which flow into the summer months. The discharge
in Canyon Creek is regulated by Long Tom Reservoir on Long Tom
Creek and by an intermountain diversion from Little Camas Reservoir,
with the majority of the flow diverted into the Mountain Home Feeder