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PREFACE

The Snake Plain aguifer, as defined by Mundorff, Crosthwaite, and Kilburn (1964, p.
142), is a series of hasalt Hows and intercalated pyroclastic and sedimentary materials that
underiies the Snake River Plain east of Bliss {fig. 1), The aguifer is about 8,500 square miles
(24,600 square kilometers) in areal extent and yielded about a million acre-feet {1.233 cubic
kilometers) of water to wells in 1969. Approximately 8%-million acre-feet (8 cubic
kilometers) of water is recharged annually to this aquifer by seepage loss from the Snake
River and :ts tributaries, by underflow from tributary valleys, by the downward percolation
of water applied for irrigation, ang by precipitation on the Plain. Water is discharged from
the aguifer through springs and by pumping Tor irrigation, municipal, industrial, stock, and
domestic use. Although the aguifer has been extensively studied and its general extent and
properiies are known, it is so large and thick that data on the distribution of the basalt flows
and interbedded sedimentary deposits that control the moverment of ground water have not
been obtamed at several places of great current impoertance, Also, there are large arcas where
the position of the water table and the potential vield of the aquifer are not knowin.

The idaho Depariment of Water Administration {now the Idsho Department of Water
Resources) has the responsibility of administering the water resources of Idaho and for this
reason it is vitally interested in basic data descriptive of the water resources of the Snake
River Plaip. Bacause the U, S Bureau of Heclamation is actively developing the water
resources available in various parts of the Plain, it neads basic data which will be useful in
selecting areas suitabie Tor development and in evaluating effects of development. The U. S.
Geological Survey has a responsibility for collecting basic data and for appraising the water
resources of Idaho. Because of their common interests, and in recognition of the need for
information about the water rescurces of the Bnake Plain aguifer, these three agencies
entered into a cooperative agresment whereby the U, 5. Geological Survey and U. 5. Bureau
of Reclamation initiated, in July 1969, a 4-year investigative project whose goal is to satisty
the objectives described below.

The objectives of this Inwestigation are to obiain {1} information descriptive of
elevations and fluctuations of the water table, water-table gradients, and the distribution of
transmissivily, in aress of the Snake Plain aguifer where data are lacking; {2) details of
stratigraphic and hydrologic properties at localities selected as being suitable Tor pumping
large quantities of ground water in exchange for surface waterl/: {3) hydrologic details in
the eastern part of this aguifer, where the greatest amount of recharge occurs, so as to
correlate better the distribution of recharge to areas of spring discharge; and (4) water-level
and stratigraphic data in the ares of the Mud Lake-Market Lake ground-water ""barrier’’ so as
to better define recharge relations and iarge water-level differentials occcurring in and around
this barrier. in addition, it is expected that all the data coliected will be integrated into a

ey Fhe U: S Bureau of Rec_lamatéon is investigating means of providing total water management In the upper Snake River
basin. This inciudes evaluating the feasipbillly of diverting surface water from presently irrigated tand to areas of inadequate
surface-water supply or 1o areas of no surface-water supply and replacing the diverted water with ground water.
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digital model of the Snake Plain aguifer so that the long-term effects of development of the
aguifer can be better predicted.

To provide for timely release of the data coliected during the project, a series of
progress reports describing the work accomplished during each phase of the project has been
prepared. The Mud Lake region was discussed in part 1 of this report series. Observation
wells south of Arco and west of Aberdeen were discussed in part 2, Part 1 of these progress
repori series is entitlted “Mud Lake region, 1969-70."" Part 2 is entitled 'Observation wells
south of Arco and west of Aberdeen.”” The present report {part 3} describes the work
accomplished in the Lake Walcott-Bonzana Lake area in the south-central part of the Snake
River Plain during the period June to December 1970. In June 1972 at the end of the third
year of this project, work was discontinued because of a lack of funds available to the
Bureau of Reclamation.
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A PROGRESS REPORT ON
RESULTS OF TEST-DRILLING AND GROUND-WATER INVESTIGATIONS
OF THE SNAKE PLAIN AQUIFER, SOUTHEASTERN IDAHO
Part 3
L.ake Walcott-Bonanza Lake Area
by

E. G. Crosthwaite

ABSTRACT

Direct-current resistivity soundings and exploratory driiling suggest that the basalt of
the Snake River Group is relatively thin in the area along the Snake River that is
topographicaily suitable for pumping large guantities of ground water in exchange for
surface water. The formations underlying the Snake River Group appear to have low
permeability and probably would not yieid large amounts of water. Previous studies have
indicated that the southern edge of the Snake Plain aguifer extended to the Snake River.
Data presented in this report implies that, in general, the southern boundary should, in fact,
he several miles north of the river.

INTRODUCTION

Littie is known about the geology and hydrology of the southern Snake River Plain
between Minidoka Dam, which impounds lLake Walcott, and American Falls {figs. T and 2).
The area between Minidoka Dam and Bonanza Lake is only a few to a few tens of feet {a
few meters) above the ievel of Lake Walcott and the Snake River. Topographic
considerations imply that the area just north of the Snake River would be a convenient
place to withdraw large volumes of ground water for discharge tc the Snake River if geologic
and hydrologic conditions were favorable, The ground water could be used either to replace
surface water diverted from users with surface-water rights or o supplement streamflow
during vears of deficient stream runoff.

Several wells within 5 miles {8 kilometers) southeast of Minidoka yield large supplies of
water Tor irrigation and, between Minidoka and American Falls, several wells supply water
to fivestock. In addition, a few shallow wells in Lake Channel withdraw water from alluvial
deposits for domestic and irrigation use. Except for the wells in Lake Channel, most of the
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wells produce from basall.

To learn more about the hydrology and the thickness and extent of the basalt in the
area and, thereby, the potential for producing large quantities of ground-water from the
basait, direct-current resistivity (electrical) soundings were made along three lines several
miles in length and an eprméﬁdﬁ; hole was dritied on or near each line of resistivity
soundings. This report presents the results of these field studies and evaluates, insofar as the
data permit, the possibilities for development of large-scale ground-water supplies in the
area.

The direct current resistivity scundings were made along three north-south lines; one
line in the western part of the area, one near the ceniral part, and one in the eastern part
{fig. 2}. The profile compiied from resistivity soundings in the western part of the area is 12
miles {19 kilometers) long and the results were interpreted to a depth of about 4,000 feet
{1,200 meters}, {fig. 5). The middle profile is about B miles {13 Kilometers} long and the
interpretation also was to a depth of about 4,000 feet {1,200 meters}, {fig. 8). The eastern
profite is 22 miles (35 kilometers) fong and the interpretation extends to a depth of about
15,000 feet (4,500 rmaters), {fig. 7).

An exploratory hole was drilled on or near sach of the resistivity lines 1o gather data
on the geologic and hydrologic conditions in the ares and as an aid 1o interpretation of the
electrical resistivity soundings. The holes were drilled 1o shallow depth by air rotary
methods and then core-dilled 1o the total depth. Two 3/4-inch {18 millimeters) pipe
piezometers were instalied at selecied depths in each hole and the holes backfilled with sand
and fine gravel. Neat-cement grout was placed &t selected intervals 10 isclate the piezometers
so that water fevels in different hydrologic units can be monitored. Wells logs, construction
diagrams, and other pertinent data are given in the appendix,

General Features .

Much of the area investigated consisis of a gently rolling basalt surface of the Snake
River Group that is mantied by windblown sand. Sandy loam mantles the basait near
Minidoka and northwest of American Falls. Lake Channel {fig. 2}, a valley that is tributary
to the Snake River in the easi central part of the area, was cut by the overflow of flood
water from Lake Bonneville {Trimble and Carr, 1961, p. 1,745} and, consequentiy, now is
floored with sand, gravel, and boulders. The flood waters cut an escarpment which extends
from the Snake River northward to Bonanza Lake and southwestward from the lake o near
Gifford Springs. Between American Falls and Lake Channel, the Snake River flows in a
canyon about 200 feet {60 meters) deep. Downstream from Lake Channel, the land surface
rises gently northward fram the piver io the nearly bare basait of the Wapi lava field, a rise
of about 200 feet in 5 miles {80 meters in 8 kilometers). Downstream from American Falls
on the south side of the river, the canyon wall decreases slowly in height to where, just




bheyond the mouth of Raft River, the river channgl is incised only a few fest below the level
of the plain, West of the mouth of Raft River, the terraln on both sides of the river 15 typical
of the Snake River Plain. South of the Snake River near the mouth of Lake Channel, the
steeply rolling mountaing of the Sublett Range rise 2,000 to 3,000 feet {800 1o 200 meters)
above the general level of the Snake River Plain

Minidoka Dam, which impounds Lake Waloott, backs water up the channel of Snake
River to within about 10 miles {18 kilometers} of American Falls. The only perennial
streams in the area, besides the Snake River, are Raft River, Fall Cresk and Hock Cresk, all
of which enter Snake River from the scuth. Lake Channel contains Bonanze Lake and
several small ponds, all of which appear to be at or near the elevation of the waler table.
Several springs discharge from basalt to the Snake River {all from the north side} a1, near, or
below river level, and all but two of the smallest ones are upstveamn from the rmouth of Haft
River. A small warm spring whose temperature is 289 C {820 F) discharges Trom aluvium
overlying the Raft Formation in the NEY SW'% sec, 19, T. 8 5., H. 28 E.

Pravious Work
Stearns, and others, {1938, p, 151-154) desoribe the spris ?faéis
and Minidoka Dam and give the records of their discharge for the
records indicate thal the discharge of the springs increassd
American Falls Dam in 1927 and ths estimated 1ol o 1928 was about 70 ofs
{cubic feet per second}, {2 cubic meters per second}. Thay also published a geologic map of
part of the area (Sieerns and others, 1938, pl. 61,

the oo zpsehfm @"‘ ?h@

#

Meisler {19581 made a reconnalssance study of the general area coversd by this report.
He summarized the geolcgy in the Bonanza Lake area ang suggested that a perched water
table was the source of the springs discharging to the Snake Fiver.

Stearns and Isotoff {1986, p. 19-34) mapped the geology in detall in s small area along
the Snake River near Massacre Rocks, Later Cary and Trimbis 3 nspped VT
Falls guadrangie in detail and slightly modified the stratigra phy of Stearns and isotoff,
Trimble and Carr {oral commun., 1871} have also mapped the Rockland Vailey quadrangle
immediately south of the American Falls guadrangle, The gﬁwﬂ{ag@ mapping of Carr and
Trimble was in the extreme sastern part of the area of this report and is useful in correlating
the geologic formations in the ares of Uss report with those studied by Trimble and Carr,
For that reason, their stratigraphy for the Tertiary ang Gua‘temaw rocks is shown in figurs
3. Mundorff {1967} reportad on the hydroiogy and gaclogy of the American Falls Reservoir
area. His work indicates that leakags from the reservolr is zsma!% and that the reserveir level
could be raised 10 to 15 feet {3 to 5 meters} without a significant increase in leakage. A
generalized geologic map compiled from the above sources and the State geologic map {Boss
and Forrester, 1947} iz shown in figure 2. Walker and others {1970} recently reappraised the

i
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water resources of the Raft River basin. Their report is useful in correlating the geology near
the mouth of the Raft River with the rock uniis of this report.

Wei! Nurmbering System

The well-numbering system used by the U. S. Geological Survey in ldaho indicates the
locations of wells within the official rectangular land subdivision, with reference to the
Boise base line 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 a
numeral, which indicate the quarter section, the 40-acre {16.2 hectares} tract, the 10-acre
(1.6 hectares) tract, and the serial number of the well within the tract, respectively. Quarter
sections are lettered a, b, c, and d in counterclockwise order from the northeast quarter of
each section {fig. 4). Within the quarter sections, 40-acre (16.2 hectares) and 10-acre (1.6
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FIGURE 4. Diagram showing well-numbering system.



hectares) tracts are lettered in the same manner. Well 85-28E-271aad1 is in the SE% NE%
NE% sec. 21, T. 8 S., R. 28 E., and was the first well inventoried in that tract.

Each exploratory well in this report contains either two or three piezometers and each
piezometer is considered as a well. The weli or piezometer that monitors the water level in
the shallowest formation at a well site is considered as well No. 1, the piezometer that
monitors the water level in the next deepest zone is well No. 2, and in the deepest zone is
well No. 3.

Factors for Converting English Units to
International System {Sl} Units
The International System of Units is being adopied for use in reports prepared by the
U. 8. Geological Survey. To assist readers of this report in understanding and adapting to the

new system, many of the measurements reported herein are given in both units. The factors
listed below are presented as an aid to conversion from one system of units to another.

Multiply English units By To obtain S units
Length
inches {in) 25.4 millimeters (mm)
L0254 maters {(m)
feet (£t) 2048 meters (m)
miles (mi) 1.609 kilometers (km)
Area
acres 4047 4 squate meters (mZ)
4047 hectares (ha)
4047 square hectometer {(hm2)
004047 square kilometers (km?2)
square miles (mi2) 2.390 square kilometers (km?2)
Volums
zailons {gal} 3.785 liters (1)
3.785 cubic decimeters {dm3)
3.785 x 1073 cubic meters (m3)
million galtons (106 gal) 1785 cubic meters (m3)
3.785 x 1072 cubic hectometers (hm3)
cuhic feet (ft3) 28.32 cubic decimeters (dm3)
028372 cubic meters (m3)
cfs-day (ft3/s-day) 2447 cubic meters (m3)
2.447 x 1073 cubic hectometers (hm3)
acre-feet (acre-fi) 1233 cubic meters (m3)
1.233 x 193 cubic hectomsters (hm3)
1.233 x 100 cubic kilometers (ks 3)
Flow
cubic feet per second (ft3/s) 28.32 liters per second (i/s)
28.32 cubic decimeters per second {dm3/s)

{continued on next page)



(continued from preceding page)

Multiply English units By To obtain Sl units
Flow
02832 cubic meters per second (m3/s)
gations per minute (gpm) 06309 liters per second (1/s)
L6309 cubic decimeters per second (dm3/s)
5.309 x 105 cubic meters per second {m3/s}
million gallons per day (mgd) 43,81 cubic decimeters per second (Am3/s)
04381 cublc meters per second (m3/s)
Mass
ton (short) 5072 tonne (1)
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RESULTS OF GEOPHYSICAL WORK AND EXPLORATORY DRILLING

The direct-current resistivity scundings and exploratory drilling suggested that, in
general, the basalt of the Snake River Group is relatively thin, particuiarly in that part of the
area that is topographically suitable for large-scaie ground-water withdrawals. The
formations underlying the basalt consist of fine-grained sediments and rhyolitic tuff which
appear to be unsuitable for large production weils. Following is a discussion of the profiles
compiled from electrical soundings and exploratory well drilling.

Western Resistivity Profile

Figure 5, a resistivity profile compiled from resistivity soundings, shows that low
resistivity material occurs at depth and this material is overlain by several groups of rocks
having distinctive and successively higher resistivities. Exploratory well 95-26E-7a2ab3 was
drilled and cored to aid in verifying the stratigraphy suggested by the resistivity soundings
and to determine the position of water table in the water-bearing zones.

The Raft Formation crops out aiong the Snake River from the mouth of Raft River to
beyond American Falls. The electrical resistance of the deepest formation (labeled A) in
figure 5 and the altitude of its upper surface suggests that it is correlative with the Raft



SHILIW NI ‘HLd43g

aj1josd Jo uoi1Doc| 0} 2 "6y sag
Aypoz ¥ v v Aq uonpjaidiejul |bo11403(3

612l 00! X uol4pI13Bboxs |poifiap L4
Sigjswiopix 8 L 9 S ¢ ¢ 2 1 O
] ] ] | f i { | |
_ I T T T 1
S3|IN G 174 € Z ] 0
16— —€
(sdejaw-wyo ui ALIA13SISaY) Q02
Jsqunu pup Buipunos D240 M
NOILYNVYIdX3
019 -
Cr-0¢
00t-0ve solowWwI0y (4 )
sjisodap uoirowiod (d) by ﬁ%wmcmmhw_mmwm@we*ﬁwmm
SOE dnoin (d)sea1y 3youg \AiDjuswipds ‘.w..,__ucﬂ .,wwmcmo;mo.%n._o dnoudg ’ : m
40 110508 - 1up i @4Dug Jo 41pspg—g hun —
HRERE-D Hun s{isodsp fESEE@im
{DSDO—lm
13A1Y B¥DUG -
joiospa -3 jup—" 954-009
3[qDT I8 IBM[BUCTPIY — == . .
0 N & Y 5 O
F 3 B A 0l g8l S i
€ 2 L 5 o= & & oz
= =«
\ m o v
| £37
—a N
owd
°
I...—

1334 40 SANYSNOHL Ni ‘H1d30

Resistivity profile A—A'.

FIGURE b,

10



Formation. The Raft Formation is composed of light-colored beds of massive silt and clay
and stratifiad silt and sand {Carr and Trimble, 1983 p. G211 Figure B implies that unit A
exceeds 3,800 feet {1,000 meters) in thicknsss. i1 is doubtful that all of unit A is Rafr
Formation. The exploratory well showsd that the ‘ma‘mf%a% with a resistance of 83140
ohm-meters is interbedded basalt and sediments {iah@i"" B in fig. B, About thres-Tifths of
this unit is basalt and aboui twr-fifths is clay, silt, and fine sand, On the basis of the
resistivity soundings, the material with about 200 ohra-meter resistivity is interprated to be
mostly basalt with several thin interbedded sedimentary beds (iabeled Ci. Trimble {written
commun., 1973} suggests thaet units B and O comprise the Reft Formation with
mtertongue@ tavers of basalt of the Snake River Group and oider basalts. This interpratation
is reasonable because both the Baft Formation and at lsast ; art of the older hasaits of the
Snaks River Group are of the same age. The sedimenis ‘ the north but
data are not available 1o verify this statement. A il y 3 SUgoesis
that basalts similar to the baselis of the Snake %"“i Vi fitias of J{Tia? o more
than 1,000 chm-meters. On that basis, the remainder oF the material shown in figure 51{D
and £} is basalt of the Snake River Oroup or similer bast ¢l | e 15 o small but
significant resistivity contrast between the two units, The conlrast may be due 1o a contrast
in water quality with the deeper water being stightly more conductive. Also, the possibility
of some interbedded sediments in the basalt iai:;&s‘ ; enorvted.

PR A % P "
fot the Bragke

To summarize, all the basalt shown in iy
River Group with a targe amount of interbec
Sediments become less abundant in the younger
in the youngest basalts. The sediments in i
Formation that was deposited when drainage from
basalt Hlows.

20 oitder part
Fihe section

oart of
was Dl

be iow

Piezometers were sel al £27, and F8E
land surface in exploratory hole 85-28E-Taab 1o mor e
153, 170 to BBO, and 620 to 804 feer {20.7 1o 48,0, . BT 3o 2%5..@
meters), respectively, The water level in the shallowsst zone b5 about 85 Taar 1 %ms'ﬁers}

o

below land surface, {The uypper plerometer moniiors the waler | i The
water level in the next deeper plazometer is 2 Tew tenths of g Toor {g Tew centimsters) lower,
he MNational

Small differences in head have been observed in the waler- ”mms,aﬁ sones at th
Reactor Testing Station (P H. Jones, wnitien commun., & s thus 1t would not be
unusual to expect small head differences in this ares; sspeciaily when the basalt flows are
separated by beds of finggrained sediments. Howsver, this explanation may not b the
reason for the difference in water levels in the two plezomaters. The well is about 150 feet
{45 meters) from the shore of Lake '%fafa,f: ott. The lake is perched sbove the water table and
the surf&ﬁe of the lake is absut 55 feat ”?‘ meﬁ:erg} h"ﬁher ﬂ"sam tha wa‘tﬁr tabie, ?ﬁeﬁa i

Scott, 1958, p. 18} and ‘tha‘i yert {:a# iuakagﬁ ﬁm‘n ihe lake w:;e:*suai::z Case ‘éhe upper water lavel
10 be higher than that in the next underlying water-bearing zons.



The water level in the deepest piezometer is about 10 feet (3 meters) below land
surface or about 50 feet (15 meters) above the main water table as measured in the other
two piezometers. This high artesian pressure indicates that a mn%‘ning bed of large areal
extent occurs ai some intermediate depth between 227 and 785 feet [69.7 and 230.3
meters). The gradient of the reglonal water table in the ggmem? viginity of the well siie
ranges from 3 to 5 feet per mile {0.6 to 1 meter per Kilometer), Thus, the confining bed
would have to extend outward from the well site for at least 10 miles {16 kilometers] for
water to enter the underlying water-bearing zone and deveiop z head 50 feet {15 meters)
higher than the regional water table. Furthermaore, it should be noted that the confining
layer probably leaks water upward 1o the overlying afau%'?ws thus causing a considerable loss
in head in the lower aguifer. i this actually happens, then the confining laver necessarily
must have a much larger areal extent than indicated caia{we.

The well penstrates six series of bhasalt flows and tive series of sedimentary beds.
Sediments make up about 45 percent of the section below the water table. If the water
levels in each basalt series were monitored with niezomesters, it is likely a%?afi six different
water levels would be found, Thus, each of the three piaz Jmnmfg monitor water isvels that
are naturally integrated and the resultant level in each is a compaosite of the water level i
several water-bearing zones.

Middte Resistivity Profile

and a Tew logs of
ant Himestones and

Figure B is a2 resistivity profite compiled from res
shailow wells. At the scuth end of the ;.}r{;“fuge, he eles
sandstones of Paleozoic age crop out in low hills near the south side of the Snake River and
abut the low resistivity material interpretad (0 be in the Ra¥t Formation, Dxploratory well
95-28E-18bad penetrated sedirments, from land surface 10 s de ¥ BOE fzet 1164 meters),
which correlate with the Raft Formation. At electrical sound the Raft appears 1o be
on the order of 1,600 feet (500 meaters) thick but this én‘%‘erm- 1 inickness may be greater
than the asctual thickness as Is suggestad by the correlation of sounding 23 with well
US-28F-18had. Carr and Trimble {1283, o, G221} found :!;?w:* Baft ?”mm;;-?,%ém 0 be more than
200 feet {60 meters) thick in the American Falls quadiangie near the exireme pastern edge
of the area of this report

The electrical soundings made at site 23 indicated rhyoll sit and sediments a1 a
depth of sbout 800 feet {180 meters), The exploratory well o rhwvolitio welded
crystal tuff at 508 feet {154 meters) and continued in this material o the total depth of
1,074 Teet {309 meters). This unit may be ths latitic(?} sshflow 1wl that, according 1o
Trimble (written commun., 1973}, is widespread along the east side of the Raft River
Valley., Walker and others HQ'?{} tfigs. 1 and 7} include the ashfiow 1l of Raft River Valley
as the lower part of the Salt Lake Formation, Howsver, correlation of all or part of the unit

with the crystal twif member near the middle of the Starlight Formation {sarly or middle
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Pliocene age) of Carr and Trimble {1883, p. G2} should not be discounied, On the basis of
the electrical soundings, the ashflow unitis on the order of 1,200 feet {370 meters) thick at
site 23 but thins to the north to about 700 or 800 feet {200 or 250 meters) thick. The low
resistivity material {20 ohm-metars! below the ashflow wi unit may be some part of the
Starlight Formation. In the American Falls guadrangle, the Starlight Formation consisis of a2
white to gray, bedded, rhyolitic-friable-tufl with many interstratified basalt Hlows and minor
basaltic wiff and breccia {Carr and Trimbie, 1963, o, G8L

The siratigraphy implied by the electrical soundings agrees with that Jound in the
exploratory well, Several formations which Carr and Trimbie found in the American Falls
area were not identifizd in the emmm%@rv well below 2 deoth of about BO0 feer {150
meters), These include the Neeley Formation, the Walcotr Tuff, the Little Creek Formation,
and the BMassacre Volcanios, and possioly the Starlight Formation, This  suggests

nondeposition or erosion from middle Pliocens 1o middis Pleistooens timsa.

The formation of grestest interest is the basalt n*é the Snake River Groun. The elecirical
soundings and a few well logs show that the basalt is absent on the south side of the Snake
River, very thin immediately north of the river, and thicksns mrté ward o about 275 feet
{85 meters) at the north end of the profils. The b woen the river ang the exploratory
well filled a shaliow valley cut in the Haft Formy ¢ Biver, Gitford Sorings
{fig. 2} issues from 2:;-5-“ '??@w ' 528&')&{%"} WG OF ‘t%‘r%&?

s
asail e

o5

electrical smmm S, W@J 19%3 ﬂﬁ cate that ¥
8 miles {10 10 12 kilometers) west and noribywest

Piezometers were set at 28, 420, and BG4 fesr {7.68, 188.5, and 188.9 meters) in well

G5.28E-18-bad. The plezometer set at 20 feel (7.0 r;’ae'f‘ﬁrfsl 15 nuiside the B-inch {152
millimeters) casing and moniiors the watar level In the shallow aguiter which extends 1o a
depth of 150 feet (45,7 meters). Sixinch (152 millimeters) casing exiends to 150 feet (45.7
meters) and The well is uncased from 150 to 280 fesr {457 t0 85,3 meters;. The piezometer
set at 420 feet {158.5 meters! monitors the water level in the zone from 218 1o 805 feot
{98.8 to 153.8 meterst, The other plezometer monitors the water level in the zone from b2b
to 1,014 feet {160 to 308 meters). The water level in the vpper plezometer is about 7 feet
{2 meters) higher than the water level in some ponds in depressions in the valley-Tilling
basalt about one-half mile (0.8 kilometer) south of the well and is about 9 fest {2.7 meters])
above the normal operating level of Lake Walcort. This irnplies that the ground water in the
upper 160 feet {45 meters) of the formation s moving south or southwest toward Lake
Walcott. The water favel in the next deepest piszometer is 1 to 2 feet (0.3 10 0.6 meters)
sbove land surface, and, thus, ground water in the lower part Gf the Ralt Formation is under
artesian pressure. Meisler (19588, p. 17, and Hg. 4} suggested thst a perched water table
might be present in the Bonaenza Lake ares. The data at this site does not confirm Melslers
suggestion, but on the other hand, it does not disprove the suggestion because the well is not
constructed o monitor water levels in the interval from 150 to 280 feet {45 to 85 meters).

H
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The water level in the deepest plevometer is about BB feet {17 meters) below fand surface
and thus the crystal T unit containg water under arissian pressure.

Epztzm Heslstivity Peofile

& few general comments are
sounding sites 12 and 14
ke Fiver Plain, The valleys
nenis. This thick seguence
zoic age on the south and
the thick segquence may be in

Figure 7 implies some unexpacied

in order, Thf& re cxﬁ:hfei\f deasp 1
excesd in depih Emy vailey of the mode
appear 1o be cut in & thick sequence of voloar
may be faulited up refative 1o the position of ths
ignecus o Faleoroin roo %m on the nort U the o
depositional contact the Pai i ase the inferred contact
between th ": T h, pwritten oommun.,
1973}, the southern part of the resistivity profile Iz aporoximertely coincident with 2 gravity
sug0esis a buried ridge
wugh the intarpretation of resistivity
re is resistivity evidence of

in the ares, the

W

"‘D

high 'mm @x&;p

aauﬂ&'mg;s a:%@ ne arﬁd*wm tha presenc
compiex  subsurfane mmw Upnieil s
interpreiation of the resistivity data shou

i
o

The ws;s%vsiy data
s overbie the basement.
" the profie, the Hithology of

o 800 meters) cannot be

the matorial below &

imternretsd with any

mgtarsy of material shown In the
outh end of the section, small

arfight Formation of Care and
&3 m;‘s:‘ﬂ ihe Paleoroig
ighi and the Hafl have not
they are exposed a Tew miles
E-3dche) dritled by the
Bureau of Heolarms e st | S salts and sedimnents from a depth of BGO
1w 1,028 fast {?52 o 3% oronably egUivaieni to the Faft, Little Cresk
and Brartight Formetions, The Reh Wﬂzms o orops out near {h@: Snake River and extends *
northward 1o at least ihe sowthern-most buried vallev shown on the section. in the
exploratory hole, the Raft is ot least 420 feet {128 moters) thick {see following paragraph).
Basalt of the Snake River Group owerlies the Raft Formation from the Srnake River
northward. A1 the exploratory weil, T?'%‘W i:m&m 2 77 Teat [23.5 meters) thick. Northward,
the basalt becomes tHhicker and the eleciricsl date suggests that it is about 1,500 feet (450

However, the ug';f,cm" ’5}“‘@{} o
profile can be dis
scatiered exuosures m‘
Trimble Hes on rooks
rocks @,zm the Siariigh

»,
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metars] thick at the north end of the profite.

On the basis of the slectrical data and the log of well 85 289E.340be3 {see appendix)
Trimble {written commun,, 1973) states that ﬁ%iz‘ basalt from 3 to 80 feet {1 to 24 meters) i3
Cedar Butte Basalt of the &maﬁ %iwsf;r Group and that the sediments from B8O to 500 Teet
(24 to 152 meters) are in the Raft Formarion L "'e‘eé‘y the sedimaents and basalt from 6878 1o
818 feet {206.7 1o 245.1 meters) also are in the Raft Formation and are intertonguing with
basalt of the Snake River Group, aithough the possibility exists that the basalt from 770 to
818 feer (234.7 to 248.3 meters) is part of the Little Dreek Formation (Massacre Volcanics
of Stearns and Isotolf, 1886) rather than being in the Snake River Group. The silt, sand, and
ash from 818 o 858 fest {2493 1o 2680.9 meters) could be the Little Creek Formation,
because of the ash, and the rocks below 858 *em {26009 meters) could represent ths
Starlight Formation,

Piezometers were set at 703 tw 8671 Teet (2143 and 282.4 meters) below land surface
in exploratory hole BS-28E-34che to monitor water levels in the interval 873 to 818 and
826 to 1,028 feet {205.1 to 245.3 and 251.8 1o 313.3 meters), respectively. The upper part
of the hole is open from 170 to 313 feet (51.8 10 95.4 meters), Water leve)l measurements
made in 1971, about one vear after drilling ceassd, showed that the water level in the open
hole at this time was ai about 138 Teet (42.4 meters) below land surface, in the shallowest
piezometer it was at about 152 feet 46,3 meters) below land surface, and in the deepest
piezometer it was at about 72 feet {22.3 meters) below land surface. The water level in the
open hote is at about the same slevaiion as in soms ponds in Lake Channet a little more than
a mile west of the well, The elevation of Bonanega Lake, ponds in Lake Channel, and water
levels in the exploratory hele and i wells north and northeast of the exploratory hole
indicaie that a water tablz slopes o the south in this part of the Snake River Plain. The
ground water occurs in aliuvium in Lake Channe! and in the Raft Formation beneath the
alluvium and basalt in the gensral arsa of Lake Channel and the exploratory hole.

The water teval in the shallowest plezomster has ranged from 7% feet to 14 feet {2.3 1o
4.3 meters) below the water level in the open hole during the period April 1971 1o July
18973, The position of the water tevel in ffr o piezometer supports Meisier’s suggestion that
the upper water fable s perchag (Melsler, 18958, p. 17 and fig. 4}, 1f this is true, then the
piezometer probably monitors a water table which ocours in sediments and basalt
underlying Snake River basalt

The water {evel in the dsepest plezometer is higher than the other water levels
monitared at the site but, because this piezomeier is plugged, i1 does not either refiect nor
mortitor water levels in the desper water-baaring zones,

From the data at hand, it appears that the Snake River basalt is above the regional
water table from the vicinity of Bonanza Lake southward to the Snake River. Water moving
southwest through the basalt east and northeast of Lake Channel maintains a perched water



table on the Raft Formation, The regional water table is a faw feet below the perched water
table.

EVALUATION OF THE DATA

Well logs and geophysical data show that in the area of Lake Channel, Wapt, and
Gifford Springs, the basalt of the Snake River Group probably is not adeqguate to provide
large sustained vields to irrigation wells. However, a few miles north and northeast of Wapi
and Bonanza Lake, large sustained vields are being obtained from several irrigation welis.

MNorth of Lake Walcott and Tor several miles west of Wapi, the data are not adequate to
assess the probabie success of large irrigation wells, but this part of the report area may be
suitable for moderate well vields of 500 to 1,000 gpm {30 1o 60 liters per second). That part
of the area south of Lake Walcott and west of Raft River may also visid moderate quantities
of water.

The data indicate that the southern boundary of the Snake Plain aquifer may be
arbitrarily approximated by a straight ling drawn from Minidoka Dsm 1o American Falls. 1t
is recognized that the true boundary of the aquifer is not a straight line but for general
mathematical, analoy, or digital model analysis, this straight houndary is probably adequate.
Location of this boundary is important in that boundary effects may cause a significant part
of the drawdown of water level in the vicinity of any large-scale ground-water withdrawals.
Thus, the boundary effect must be considered in iocating a large wel} field.

The alluvial deposits and the valley-filling basalt in Lake Channel will probably vield
adequate irrigation supplies to properly constructed weils Tor local use but would have
limited potential for providing supplies Tor use outside Lake Channel.

The test drilling accompiished indicates that the formations older than the basalt of the
Snake River Group do not have a significant ground-water potantial. Alsc, most of the Raft
Formation is composed of fine-grained material having 2 low permeability. The rhyolitic
material in the Starlight Formation appears to have few fraciures through which water can
move and its intergranular permesability is low. The interbedded basalis and sediments
likewise appear o have low permesbility.

In suramary, the exploratory wells and sieglrical resistivity data indicate that the area
is not suitable for the withdrawal of large guantities of ground water for irrigation.

18
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APPENDIX

Tables of iogs and well construction details of the wells constructed by the U. 5.
Bureau of Reclamation and used in this report are presented in the following pages.
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