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PREFACE

The Snake Plain aquifer, as defined by Mundorff, Crosthwaite, and Kilburn {1964, p.
142), is a series of basalt fiows and intercalated pyroclastic and sedimentary materials that
underiies the Snake River Plain east of Bliss {fig. 1}, The aquifer is about 9,500 square mifes
(24,600 square kifometers) in areal extent and vyielded about a million acre-feet {1.233 cubic
kilometers) of water to wells in 1969. Approximately 6%-million acre-feet {8 cubic
kilometers) of water is recharged annually to this aguifer by seepage loss from the Snake
River and its tributaries, by underfiow from tributary valleys, by the downward percolation
of water applied for irrigation, and by precipitation on the Plain, Water is discharged from
the aguifer through springs and by pumping for irrigation, municipal, industrial, stock, and
domestic use. Although the aquifer 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 Hows
and interbedded sedimentary deposits that control the movement of ground water have not
been obtamed a1 several places of great current importance, Also, there are large areas where
the position of the water table and the potentisl vield of the aguifer are not known.

The tdahe Deparunent of Water Administration {now the ldaho Department of Water
Resources) has the responsibility of administering the water rescurces of idaho and for this
reason it is vitatly interested in hasic data descriptive of the water resources of the Snake
River Plain. Because the U. 5. Bureau of Beclamation is actively developing the water
resources available in various parts of the Plain, it needs basic data which will be useful in
selecting areas sultable Tor development and in evaluating effects of development. The UL &,
Geolegical Survey has a responsibility for coliecting basic data and for appraising the water
resources of ldeho, Because of their common interests, and in recognition of the need for
information about the water resources of the Snake Plain aquifer, these three agencies
entered into a cooperative agresment whereby the U, 8. Geological Survey and U. 5. Bureau
of Reclamation initiated, in July 1869, a 4-vear invastigative project whose goal is to satisty
the objectives described below.

The objectives of this Investigation are to obtain {1} information descriptive of
elevations and fluctuations of the water table, water-tabie gradients, and the distribution of
transmissivity, in areas of the Snake Plain aguifer where data are lacking; {2) details of
stratigraphic and hydrologic properties at lncalities selected as being suitable for pumping
farge 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 1o
correiate betier the distribution of recharge to areas of spring discharge; and {4} water-fevel
and stratigraphic data in the area of the Mud Lake-Market Lake ground-water "barrier’’ so as
to better define recharge relations and large water-level differentials occurring in and around
this barrier. In addition, it is expected that all the data collected will be integrated into a

i Fhe U: S. Bureau of Reclamation is investigating misans of providing tolal water management In the upper Snake River
basin. This inciudes evajuating the feasinliity of diverting surface water from presently irrigated iand to areas of inadequate
surface-water supply oy 1o areas ¢f no surface-water supply and repiacing 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
aquifer can bhe hetter 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
Lake Walcott-Bonanza Lake Area
by

£. G. Crasthwaite

ABSTRACT

Direct-current resistivity soundings and exploratory drilling suggest that the basalt of
the Snake River Group is relatively thin in the area along the Snake River that is
topographically 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 wouid not yield iarge 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,
be several miles north of the river.

INTRODUCTION

Little is known about the geology and hydrology of the southern Snake River Plain
between Minidoka Dam, which impounds lLake Walcott, and American Falls (figs. 1 and 2).
The area between Minidoka Dam and Bonanza Lake is onlv a few to a few tens of feet {a
few meters) above the level 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 to the Snake River if geologic
and hydrologic conditions were favorable. The ground water could be used either to replace
surface water diveried from users with surface-water rights or to supplement streamflow
during years of deficient stream runoff,

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




FIGURE 1. Map of southern Idaho showing the Snake River Plain and area covered by
this report.
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FIGURE 2. Generalized geologic sketch map of the study area.
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weils 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 guantities of ground-water from the
basalt, direct-current resistivity {(electrical} soundings were made along three lines several
miles in length and an exp%oratéw hole was drilled on or near each line of resistivity
soundings. This report presents the results of these field studies and evafuates, insofar as the
data permit, the possibilities for development of large-scale ground-water supplies in the

area.

The direct current resistivity soundings were made slong three north-south lines; one
line in the western part of the area, one near the central part, and one in the eastern part
{fig. 2). The profile compiled 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. B). The middie profile is about 8 miles {13 kilometers} long and the
interpretation also was to a depth of about 4,000 feet {1,200 meters}, {fig. 6). The eastern
profile is 22 miles {35 kilometers) long and the interpretation extends to a depth of about
15,000 feet {4,500 meters), {fig, 7).

An exploratory hole was drilled on or near sach of the resistivity lines to gather data
on the geologic and hydrologic conditions in the area and as an aid to interpretation of the
electrical resistivity soundings. The holes were drilled to shallow depth by air rotary
methods and then core-dilled to the total depth. Two 3/4-inch {18 millimeters} pipe
piezomeiers were instalied at selected depths in each hole and the holes backfilled with sand
and fine gravel. Neat-cement grout was placed at selected intervals 10 isclate the piezometers
so that water levels 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 basaly surface of the Snake
River Group that is mantled by windblown sand. Sandy loam manties the basail near
Minidoka and northwest of American Falls. Lake Channel {fig. 2}, a valley that is tributary
to the Snake River in the east ceniral part of the area. was cut by the overflow of flood
water from Lake Bonnevitle {Trimble and Carr, 1861, p. 1,745]) and, consequently, now is
floored with sand, gravel, and boulders. The flood watsrs cut an escarpment which extends
from the Snake River northward to Bonanza Lake and southwestward from the lake to near
Gifford Springs, Between American Falls and Lake Channel, the Snake River flows in a
canvon about 200 feet {60 meters) desp. Downstream from Lake Channel, the land surface
rises gently northward from the viver 1o the nearly bare basait of the Wapi lava field, a rise
of about 200 fest in B miigs {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




beyond the mouth of Raft River, the river channel s incised only a faw Teet below the level
of the plain, West of the mouth of Ralt River, the terrain on both sides of the river is typical
of the Snake River Plain. South of the Snake River near the mouth of Lake Thannel, 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 coniains Bonanza 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! at, near, or
below river level, and all but two of the smallest ones are upstream from the mouth of Ha'lt
River. A small warm spring whoss temperature is 280 O {829 F)} discharges from aluvium
overlying the Raft Formation in the NEY SWY% sec, 19, T. 8 5., H. 2B £

Pravious Worlk
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 the estimated Totsl ¢ 1928 was about 70 ofs
{cubic Teet per second}, {2 cubic meters per second), They aiso published & geciogic man 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 FHiver.

Stearns and fsotoft {1988, p. 19-34) mapped the geclogy in de
the Sneke River near Massacre Rocks, Later Carr and Trimble (1883
Falls guadrangte in detall and slightly modified the stratior phy o
Trimbie and Carr {oral commun,, 7971} have slso mapped the Ro ix;sm; "v’cul 8Y THIF 1?.”@2 gie
immediately south of the American Falls guadrangle, The gﬁwﬂ@gw 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

Pirs s small ares alamg
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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 units of this report,

Well Numbering System

The well-numbering system used by the U. 5. Geolcgical Survey in idaho 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 guarter 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-2%1aad1 is in the SE¥ NEY%
NE% sec. 21, T. 8 S., R. 28 E., and was the first weli 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 well or piezometer that monitors the water level in
the shailowest formation at a well site is considered as well No. 1, the piezometer that
monitors the water level in the next deepest zone is weli No. 2, and in the deepest zone is
well No. 3.

Factors for Converting English Units to
International Systern {Si) Units
The International System of Units is being adopted 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 81 units
Length
inches {in) 25.4 millirreters (mm}
0254 meiers {m)
feet (£t) 3048 meters {m)
miles (mi) 1.609 Kilometers (km)
Area
acres 4047 ' sguare meters (m?%)
A047 hectares (ha)
4047 square hectometer (hm?2}
004047 square kilometers (km2)
square miles (mi2) 2.590 square kilometers (km2)
Volums
zailons {gal} 3.785 liters (1)
3.785 cubic decimeters (dm3)
3.785 x 1073 cubic meters (m3}
million galtons (106 gal) 3785 cubic meters ()
3.785 x 1473 cubic hectometers (hm3)
cubic feet (Ft3) 28.32 cubic decimeters (dm3)
02832 cubic meters {m3}
cfs-day (f13/s-day) 2447 cubic meters (m3)
2.447 x 103 cubic hectometers (hm3)
acre-feet (acre-f1) 1233 cubic meters (m3}
1.233 x 1073 cubic hectometers (hm3)
1.233 x 1(r6 cubic kilometers (ku3)
Flow
cubic feet per second (ft3/s) 28.32 fiters per second (1/s)
28.32 cubic decimeters per second (dm3/s)

{continued on next page)



(continued from preceding page)

Multipiy English units By To obtain Sl units
Flow
(2832 cubic meters per second (m3/s)
gations per minute (gpm) 06309 liters per second {1/s)
06309 cubic decimeters per second {dm3/s)
6.309 x 10758 cubic meters per second {m3/s)
million gallons per day (mgd) 43,81 cubic decimeters per second (dm3/s)
04381 cubic meters per second {m3/s)
Pass
ton (short) 5072 tonne (1}
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RESULTS OF GEOPHYSICAL WORK AND EXPLORATORY DRILLING

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

Westarn 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 wel 9S-26E-7aab3 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 along 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
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Formation. The Raft Formation is composed of light-colored beds of massive st and clay
and stratified silt and sang {(Carr and Trimble, 1983, p. G771} Figure 5 implies that unit A
exceeds 3,500 feer {1,000 me%@rg) iy thickness, it is doubtful that all of unit & 5 Rafe
Formation. The exploratory well showed that the material with a resistance of 80-140
ohm-meters is interbedded basalt and sediments {iabeled B i fig. B, Aboui thres-fifths of
this unit is basalt and aboui two-fifths is clay, siit, and fine sand. On the basis of the
resistivity soundings, the material with about 200 ohm-meter resistivity s interpreted 1o be
mostly basalt with several thin interbedded sedimentary beds {labeled C). Trimble {written
commun., 1973) suggests that units B and C comprise the Raft Formation with
intertongued layers of basali of the Snake River Group and older basalts. This interpretation
is reasonable because both the Raft Formation and af least 2 part of the older basalts of the
Snake River Group are of the same age. The sadirments m@heeé’f NGty o he nortn but
data are not available 1o verify this statement. A limi i a suguests
that basalts similar to the basalts of the Snake Hiver {
than 1,000 chm-meters. On that basis, the remainder of
and £} is basalt of the Snake River Group or similar bass ; s b o small but
significant resistivity contrast between the bwo units, The conlrast may be dus 10 a contrast
in water quality with the deeper water being slightly more conduciive. Also, the possibility
of some interbedded sediments in the basalt label ] Tanointedd

=5 of 300 1o more

be maierial shown in figure 51D

L Rte)

To summarize, all the basalt shown in Tigu
River Group with a targe amount of intarbec
Sediments become less shundant in the younger be
in the youngest basalts. The sedimenis in 1 :
Formation that was deposiied when dralnage from
basalt Hows.

ZEG 3 meters) balow

Plezometers were se

land surface in exploratory hole B5-28E-Taab 1o mor i syals G 1o
153, 170 to 550, and 620 to 804 feor {20.7 10 48.5 and 188,40 1o 2451
meters), respectively. The water level in the shallowsst zone is about 84 feer 118 meters)
below land surface. {The upper plezometsr monitors the water iave! in the ooen hole) The
water level in the next deeper piezometer s a Tow tenths of ¢ Toot (g few centimeters) | ‘{::wei'
Small differences in head have Deen observed in tha ring zones at r’ Nati
Beactor Testing Station (P, HL Jones, writien comman
unusual to expect small head differences in this ares;
separgied by beds of finggrained sedimenis. Howsver, ot be the
reason: for the differsnce in waler tevels in the two splezometers. The wel! is about 180 feet
{45 meters) from the shore of Lake Walcot. The lake is perched sbove the water table and
the sur‘?ace of the lske i3 abf}ui‘ 55 feet H? meiﬁ;‘s'} héfﬁ%}&r Thaw "‘"h@ wa‘wr table, Thwa Es

ang thus i would not be
alt Hows are

whern the ba

HTON ITaY
;
i

Scott, 1958, p. 18} and *tha?, yerti cai %nakagf—z ‘?mz‘n ﬁw jake ¢ ;;ezws,gmi cauiae thﬁ uppar water {evel
10 be higher than that in the next underlying water-bearing zone.



The water level in the deepest piezometer is about 10 Teet (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%'méng 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 regional water table in the gmzem? vicinity of the well site
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 ﬁh{w&

The well penetrates six series of basalt flows and Thve series of sedimentary beds.
Sediments make up about 45 percent of the section below the waier table. if the water
levels in each basalt saries were monitored with plezometers, it s likely that six different
water levels would be found, Thus, sach of the three piszometiers monitor water levels that
are naturally integrated and the resultant lavel in each is 8 composite of the water level in
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 e

sandstones of Paleozoic age crop out in low hills near the south side of the Snake River and
abut the low resistivity material interpretad (o be in the Ha¥t Format txploraiory well
95-28E-18bad penetrated sedirments, from land surface 10 s de { fzet {164 meters),
which correlate with the Raft Formation,” At electrical sound 27, the Haft appears to he

on the order of 1,800 feet (500 meters) thick but this ‘n‘é‘erﬁ'w | thickness may be greater
than the actual thickness as is suggesied by the corelation (}5 sounding 23 with well
9S-28E-18bad. Carr and Trimble {1863, p. G22} found L?n i ;
200 feet {B0 meters) thick in the American Falls quadrangls
of the area of this report

ait and sedimenis st a

The electrical soundings made at site 23 indicated rhyoll
depth of sbout 800 feet {180 meters), The exploratory well el rhyolitic 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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Pliccene agel of Carr and Trémbé {1883, p. G99 should not be discounted. On the basis of
the electrical soundings, the ashflow unit is 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 fow
resistivity material {20 ohm-meters! below the ashflow wif unit may be some part of the
Starlight Formation. In the American Falls guadrangle, the Starlight Formation consists of a
white to gray, bedded, rhyolitic-friable-tatl with many interstratified hasalt flows and minor
basaltic tuff and brecciz {Carr and Trimbie, 1963, p, GRL

The stratigraphy implied by the elecirical soundings agrees with that found in the
exploratory weitl, Several formations which Carr and Trimbls found in the American Falls
area were not identifisd in the exm@mmry well below 2 depth of about BO0 feer {150
meters), These include the Neeley Formation, the Walcotr Tuff, the Littde Creek Formation,
and the Massacre Volcanics, 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 of the Snake River Group. The elecirical
soundings and 3 Tew well logs show that the basalt is absent on the south side of the Snake
River, very thin immediately north of the river, and thickens northward to about 275 feet
{85 meters) at the north snd of the profile. The bassi betwesn the river and the exploratory
well filled a shailow valley cut in the Halt Forn - Hiver, Gifford Springs
{(fig. 2} issues from this flow. North of the exploral E-18badl, twoe or three
basait flows separated In part by sed manmw ﬁw@&“ 15 can be identifisd in well logs and the
electrical soundings, Well logs indicate that © andg sediments extend 6 1o
8 miles 110 1w 12 kilormeters] west and northwest from tha |

Piezometars ware set ot 25, 420, and 5584 feet {7.8, 1588, i”a; andd 168.9 meters) in well
G5-28E-18-bad. The plevometer set at 25 fest (V.8 meiters; b oulside the G-inch (182
millimeters) casing and 'f'rz'mﬂé?mﬁ the water level in the 3 oy zauifer which extends to a
depth of 150 feet {45.7 meters). Six-inch {152 millimeters) caging exiends 10 150 feet (45,7
meters) and The well is uncased from 150 1o 280 fesr [45.7 t0 85,3 meters:. The plezometer
sat at 420 fee: {15B.5 meterst monitors the water lovel in the zone Trom 218 10 BDS festr
{98.8 10 1532.2 metars). The other plezometer monitors the water iﬁzwé in the zone from 5258

o 1,014 feet (180 to 308 meters). The water level in the upper plezometsr s about 7 feet
{2 meters) higher than the water level in some ponds in izmmmaun in the valay-fillin
basalt about one-half mile (0.8 kilometer) south of the well and is sbout 9 Teet (2.7 meters)

above the normal aperating level of Lake Walcott, This impliss that the ground water in the
upper 150 feet {45 meters) of the formation is moving ‘;Omﬁ o southwest toward Lake
Walcott. The water lavel in the next deepest slezometer is 1 0 7 feet {0.3 1o 0.8 meters)
above land surface, and, thus, ground water in the lower part 0? the Haft Formation is under
artesian pressure, Beisler {1888, pn. 17, and fig. 4) suggested that a perched water table
might be present in the Bonanza Lake area. The data at this site does not confirm Meislers
suggestion, but on the other hand, it does not disprove the suggestion becausa the well is not
constructed o monitor water lavels in the interval from 180 1o 280 fest (45 to 85 meters).

i4

N4



ar

DEPTH, IN THCUSANDS OF FEET

23 " e
1t o a o'
24 osj‘v}) 'g'c\;
C ERS © m o> c'
9 | = |
33 32 16 |36 £ 15 4 i3 12 i 37 10 9 8 7 ) 5 4 3 2 |
o h 4 ¥ v i b 4 h 4 A 4 YyYv+v .Y Yy v ) 4 h 4 \ A 4 '—«—0
A
M
| Basalt 5 2000 05
Sedimentary deposits 20 X
Ced Butte B it -
2 of eSnoczrke UR\'veer g?gup . v . 140 - 250 Big Hole Basolt and other basaits 610
Sedimentary deposits of Snake River Group
A imagie boundar Bosalt ond
] "5 pproximaie y ¢ L 514
3 between Cedar Buite 1 5p | sedimentary
. : deposits 20 —25
Bosali ond Big Hole ! i
4 d e 1219
Basalt ;
-—— ] i Sedimentary rocks i
T~ kS ] -
S N | o
_ \ 3048
10 >200 2
= — 3353
oy 4060
e b 3658
12 >500
igrneous rocks or indurated
13 - Paleozoic rocks Bosalt or rhyolite and sedimentary sedimentary rocks 3962
> deposits of the Starlight {?) Formation EXPLANATION
(? ; z2 3 -T SMiles 5
{ H i ] —
4 4 b ] 14— ]I - v Electrical sounding and number 4267
0 I 2 3 4 5 6 7 BKilometer 20 Resistivity in ohm-meters
|5 o Vertical exaggeration X5.3 Electrical interpretation by AAR Zohdy |-4572
and W. B Stanley
6 4877

FIGURE 7. Resistivity profile C—C".

See fig. 2 for tocation of profile

DEPTH, N METERS



The water leval in the deepest plezometer i5 about BB faet {17 meters) below land surface
and thus the crystal Wi unit containg water under artesian prassure.

few general commeants are
sounding sites 17 and 14
e Hiver Plain, The valleys
nents. This thick sequence
srole age on the south and
the thick seguence may be in
the inferred contact
ww itten cummu;“;.,

Figure 7 implies soms unexpecised
in order. The ?aéatz ely ceppn narrow valle
excesd in depih any valley of the mode
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. The resistivity data
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" the profile, the lithelogy of

o 800 meters) cannot be

Wpky that 2,000 1o
With the exception of ¢
the materisl below a depth of
imternretsd with any

tersy of material shown in the
i south end of the section, small

S'{d*‘i”r?i Formation of Carr and
g3 both the Paleozoic
ight and the Raft have not
ifrey are exposed a Tew miles
2 8E-34che) dritied by the
; imnents from g depth of BOO
L v souivaient o the Raft, Little Creek
g ?wi%m Gt arops out near dw Srake River and extends ¥

However, the upper 1,000 1o
profile can be discussed w
scatiered exposuras fﬁ i
Trimbile Hes on rooks of
rocks and the Sariigh
been identifisd at the 5
{a few kilpmeters) sag
Bureaw of Heclamation o
1o 1,028 feet (152 1o 315
and Biartight Formations. The Ha
northward 1o at ieast ihe southern-most buried valley shown on the section. in the
exploratory hele, the Rafi is at least 420 ?@«M {128 metars) thick {see following paragraph).
Basalt of the Snake River Group overlies the Ha¥r Formation from the Spake River
northward. A1 the exploratory well, é‘%“;@ basait s 77 feet [23.5 meterst thick, Northward,
the basalt becomes Hhicker snd the elecirical data sugeests that it is about 1,500 feet (450




meters) thick at the north end of the profile.

On the basis of the slectrival dats and the log of well 85-29E-34chel {see appendix}
Trirnble {written commuy,, 19731 siates that the basalt from 3 to 30 feet {1 1o 24 meters) is
Cedar Butie Basalt of the Snake River Groun and that the sediments from 80 to D00 fest
(24 to 152 meters} are in the Raft Formation. Likely, the sediments and basalt from 678 to
818 feet (208.7 10 2487 meters) also are in the Raft Formation and are intertonguing with
hasalt of the Snake River Groug, although the possibility exists that the basalt from 770 to
B18 feet (234.7 to 249.3 meters) is part of the Little Creek Formation {(Massacre Volcanics
of Stearns and {sotoff, 1956} rather than heing in the Snake River Group. The silt, sand, and
ash from 818 1o 856 feet {(249.3 to 280.9 metsrs) could be the Little Cresk Formation,
because of ihe ash, and the rocks below 858 feer {2809 metersi could represent the
Starlight Formation, '

Piezometers were et at 703 to 881 feat (214.3 and 282.4 metars) below land surface
in exploratory hole BS-28E-34che to monitor watsr levels in the interval 873 to 818 and
826 to 1,028 feet {206,171 to 24803 and 2618 10 313.3 meters), respectively. The upper part
of the hole is open from 170 to 313 feet (81.8 10 95.4 meters), Water level measurements
made in 1971, about one yvear after drilling ceased, showed that the water level in the open
hole at this time was at about 139 Test {42.4 meters) below land surface, in the shallowsst
piezometer it was at about 152 feet {46.3 meters) below land surface, and in the despest
piezometer it was ai about 73 feet {22.3 meters) below tand surface. The water level in the
open hole is at about the same elevation as in some ponds 1 Lake Channel a little more than
a mile west of the well, The elevation of Bonanza Lake, ponds in Lake Channel, and water
levels in the exploratory hole and in wells north and northeast of the exploratory hole
indicate that a water table slopes to the scuth in thizs part of the Snake River Plain, The
ground water ocours in alluvium in Laks Channe! and in the Raft Formation beneath the
aHuviur and basalt in the gensral ares of Lake Channel and the exploratory hole.

The water leval in the shallowest piezometer has ranged from 7% feet to 14 feet (2.3 to
4.3 meters) below the water fsvel in the open hole during the period April 1871 1o July
1973, The position of the woler level in the plerometer sunports Meisler's suggestion that
the uppsr water table is perched {(Meisler, 18568, p. 17 and fig. 4} 1 this is true, then the
piezometer probably monitors 2 water table which ocours in sediments and basalt
underlying Snake River basalil.

The water {evel in the deepest plezometer is higher than the other water levels
monitored at the site but, because this plezometer is plugged, it does not either reflsct nor
maonitor water levels in the desper water-bearing 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 end northeast of Lake Channel maintains a perched water




table on the Raft Formation. The regional water tabis is a few feet below the perched water
table.

EVALUATION OF THE DATA

Well logs and geophysicsl data show that in the area of Lake Channel, Wapi, and
Gifford Springs, the basalt of the Snake River Group probably is not adequate to provide
large sustained vields o irrigation wells, Mowsver, 2 few miles north and northeast of Wapi
anc Bonanza lLake, large sustained vields are being obtained from several irrigation wells.

North of Lake Walcott and for 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 Biver may also visid moderate quantities
of water.

The data indicale that the southern bhoundary of the Snake Plain aquifer may be
arbitrarily approximated by a straight lineg drawn Trom Minidoks Dam. o American Falls. 1t
is recognized that the true boundary of the aguifer is not a siraight line but for general
mathematical, analog, or digital model analysis, this straight boundary is probably adequate.
Location of this boundary is important in that boundary effects may cause a significant part
of the drawdown of water leve! in the vicinity of any large-scale ground-water withdrawals.
Thus, the boundary offect must be considered in locating a large well fleid,

The alluvial deposits and the valley-filling basalt in Lake Channel will probably yield
adequate irrigation supplies to properly consiructed wells Tor loecal use but would have
limited potentis! for providing supplies for use outside Lake Channel.

The test drilling accomplished 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 finegrained material having 2 low permeability. The rhyolitic
material in the Sterlight Formation appears 1o have few fractures through which water can
move and its intergranular permeability is low, The interbedded basalts and sediments
likewise appear to have low permeability,

In surnmary, the exploratory wells and elecirical resistivity data indicate that the area
is not suitable for the withdrawal of large quantities of ground water for irrigation.
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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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BUREAY OF RECLAMATION - REGION 1 SHEET 1| OF 2 BUREAU OF RECLAMATION - REGION | SHEET 2 OF 2

LOG OF WELL LOG OF WELL

Projac! Snake Plain Recharge Fegtuyra Expiuration Brill Hoie-—lLake Walcort State idaha Project Snake Plain Recharge Faature _Exploeratrlon Drill Hole--Lake Welcott Steta 1daho
Wall No9s 26F 7ash (Size #18) Locotion NWhNE'NEk, sec. 7, T. 9 8., R. 26 E., Cassis County Well No. 95 26F 7agb {Site §18) Location SWERNER, sec. 7, T. 8 8., R.26 E., Cassis County
Tota! Depth_804.5' Begun 7/10/70 Completed _10/19/70 Drilling Mathod Air Rotary Mire Line Yotal Depth _ go4.5" Bagun__1/10/70 Complated 10/19/70 Drilling Method Air Rotary Wire Line
AL DR e P il L Ty e e
ore e
Stotic Water Leval . 58 517 jabomel ey P Top uf 4" casing Date_1:1/18/70 Static Water Level _ 38.577 &bciou} Meas. Pr__ Top of 4" casing Dammano
Eiavetion (ground} ___4199.55¢ W L. Meos. P} 0.6 beiowg Ground Eiavation {ground)__ 4199.957 W. L. Meos, Pt 0.61 b.m” Ground
Geolcsmt s detalled log, drillur i Geologist's detailed log, drlllur S;
Yigid B temt Orawd o= Other Data inspector's reports. amd geuphvsical logs Yieid Ro rast Drawdown - Othar Datg cophysical logs
logged By_L. Hampron Gaophysical Log Gatms Gotms, Camms, Neutron Drilled By Jensen Consrroction Co. togged By__ L. Hampton Geophysical Log Gamnoy Gamss , Gamma, Neatron Dritlgd By _ Jensen Sonstruccion Co.
Drilling Data Dascription £ a Drriling Dot Description £ o
Pump Tests o1 We!l o\f;;:cm 55 tog §§§§ Classitication opd Physical Conditico Pump Tusts of wp:“ D?u:icm § Log 555 Ciassification and Physicol Condition
Water Somples Comp!gtion ! Woter Samples - _Cempintion il
Boll drilling data] Hal m" N A Ny
& ole size daty 2.0 to 4.0 - SILT & CLAY; topsoil and vlay, B L 448.5" to 330.8' - BASALT: medlva gray to
T v 7 1307 Ax drill ¢ greenish-black, porghyritic with about 20Z
Afr rotary 5,57 8 to 68 .07 £o b7.87 - BASALT; black (&' ru £0'}, ved and core barrel plagiaclase laths to Zmm in gray zome and fine
. - E N i . 1 eyl s N N
0 e 88 4n BB! co 33075 3 (407 to 50'}, and dark gray (50° . 67.8'); lefr in hole frog textured with abaut 0% plagioclase latha in
) 330 ro BO4. ) fractured ar L11.8", 317.3', and 66.0°. 440" o 571! green zone; dense to moderately vesicular with
fine Line core M /6?.8’ to 177.00 © BASALT; medium LiZht gray ro 350" prout—-—1 mo6c vesiclos Filled with clasters of calarioss
e BUA . Laging data , wedluw gray; porphyritic with 5% to i0f plaplo- 10 white minersl izau»n that airers gresnish;
Soacs: z", o7 o B8 | clase laths o Swm; gemerally fresh cxcepr at 521" hottom Nx—] zlighely to moderately lolnted with joint spoving
lggé“im& ‘E} 0" ta 240 tops and bottows of each interilow; slightly to core barrel Left 1' to 3', joinzs Eilled with minerallzation.
. Flev. top of 4° highly vesicelar; siightly co hiphly j fer :
Cantract : casing 4199.34 ey vesuw Q'r',ghg; y o highly jointed with in hole 530.8° ta 647.0° - CLAY, SI1T, SAND, & CRAVEL:
. jolet spaving 0.1° to 2.07; woest juials jilled : i & -
1406=100-6772 p v b B light gray clay and silt, and 1ight brevaish-gray
8" bottom of — with clay; 120' 1o 160" clay increases, zlse sand} plastic, siightiy sandy <lay, frisble 1r
Sl’ huie and sbaidfan and scoria. with ziuul 10z me sand; wand is predominancly
4" vasing 177.0% to 188.9° - SAND & CLAYSTONE; tight hrown 6207 gravel = medfum, subangular to subrounded; 705 quartz and
ater le i cter (& | sand and light gray claystone; pradominantly 630" top of 10% dark minerals; yravel is basaltic, subrounded
ik Piezometer € ¥ )
P quartz sand, angular o subrounded: no rgment s caved material T to rosnded; 5=30ma.
Standing water perforat ions friable, with few fuidspar and dark mineral 530.8" ro 539.0° - ciay
Juvel 59.18° 152.5" borrom.d ‘! | slightly sandy {fine guartz sand} clay; weik, Rote 599.0" ro 558.1°0 - silt
below ground P, aearly horizontal bedding, 636° tu bottom . ST
3 pivzometer € B 7 end a1 558.1' to 575.%' - clay
surface 11/18/70) 153" grout —‘/ 1 ,, /188.9° to 219.7' - FO SAMPLE. gaves Tuil | 573.7' eo SBB.0' - sand
168" sand ) G T — ! 566.0° to 608.3' - clay
V.5, Elev. VI peavel 5 219.77 £o 242.8' - SAND; medlum lighe gray co i 606.3° o 628.0° - sand
41aB.77 @ Bight browslshpray; Dlae to crarsey quarts with } = 828.07 1o 640.0" - sand with few gravel
Pierometer B —1 % winor basaltic and granmitic rock fragments; [ 4)__\}_’ 840,07 to 847.0° - clay
Piezometer water 222" £ or st \ - Fg angular to subangular; some pruins staifaed unh [ 1
N brd I "
levels 1i718/70 perforatiuns 1 i Himanive. L e s N 647.0" to 739,07 - BASALT: predominantly med ium
22717 bottom — [ 247.8 o I50.EY - SAND. CLAY, ASH, & SILTSTONI: Piezomezer b I dark gray with some greeaish-black: gonetadly
5 4 180 & of §° | gray 2 &
H.P. te Water! piczometer § i very light gray La light gvay; fine to coars . Ik fine cextured with L[ew plagleclase lachs up to
1 Fi- srforstions i plag
I8 cor 240" boreon 47 F207 3] 423 basalsic sand; weak, horizencal buddings cavitivs) pertonerions | Lom; #3dghtly vesleular except [or moderately
A T U1ET. ¢ M 3" casin, =, oot [d in ash filivd with limenite. 785.2" bottom — vesfcular in upper and lower ? fewt wich some
s '16 £140.05 £ I 15 H esfcular op
e . 330" —— el &S ie . i csicles [iiled me tuish-gray matur inl:
Rt B W ol R R I e ey ey rieioserer & A | I e S e e
" i T geaylsh red-purple, and medlum 1ight gray; dense 804.5" botrom ; hakd o tihol ot B850 md 4 bebed Lrenishgrar
Piezometyr data | [3 to moderutely vesicular; slipghtiv tu mederstel s I hule 1 h“ S f‘ ; Z E_a 692,“‘;‘“ ;95' = )
1-1"1.D. and [ i jointed with joint spacisg 0.1 ta &.0°, some i RTC craybed from -
2-3/4" 1.D. 8.1 joints lined with Iimopite. 739.0" to 757.8' - SILT; ilght ulive gray; fouse,
1 ter pf
fﬁ:j‘;’feérdz e k) 304 5F TS TV U T SAND & SARDSTONE: pale rid to frisbte.
shown below 4 ldght groy; medivm to fine; prodominuntly quarktz 1 757.8" wo T6E.3' — CLAY; dark greenish-gray:
5% of erfo;.v i with Few dark minerals, shyolite and basalt plaseic.
co P N . grainsy angular ¢ subrounded; strong vrass
tions begin 24 rl bodd ing in red sand. sl 764.5° ta 804.5' ~ BASALT; medium Light gray;
sbuve bottom of ] purphyritic wich less than 10% plagivelase laths
cach pipe. 337.17 to 14B.0° - SILTSTONE; very light mrays to Sm; sitghely fo highly vesiculac; sbighily
b slightiy sandy; frisble. to bighly jointed with joint spacing 0.2° to
] ; '
o Elev. H 34B.0° to 361.0° - CLAT; light blulsh-gray; with 1.8"+; one gray piastiv clayhed 778.3° o 779.1'.
: 2§g?;? A few mediom to fine sand. Noze
[+ -‘.201:35 ol 361,07 to 613.1' - BASALT; mediam iight gvav Lu 2007 Scorilacevus, cindery, and highly vesicular rones
q med fug gray; porphyritic wich abott 207 plagio- shown by vertical tleks on log.
L S 4 clase laths te 3wm; demme to slightly vesicular,
] nermally fresh with green stailning In some -
h vesfcles; slightly jolnted with joint spacing
& te 4.07.
2 0 - Banl
413,17 to 448.5° - CLAY & SILT: light gray to
tight bluish-gray; interbedded clay and silt;
4407 top of s stightiy sandy silt; falat herizontal bedding.
Mx driif red 4131 to 422.9 - clay  425.0 te 431.3 - clay ]
§22.0 to 425.0 - sflt  433.5 fo 448.5 - silr
SAMPLE TYPE- SAMPIL E TYPE =
R -G E=R oy SAND B2 masarr P AN SAND Erid  easaLr
Hings SILT = CT = Cythings =
5 " Brilats Log E=3 GRAVEL | E— B L, B —

PROJECT _Snake Plaip Rechusgs o WELL NO. 95 268 7aap PROJECT . Snake Flain Recharge WELL NO.EJ&E.‘_PEL_
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DUREM) OF RECLAMATION - REGION SHEET L OF 3 BUREAU_OF RECLAMATION - REGION | SHEET 2 0OF 14
LGS OF WELL

LOG OF WELL
Projact Soake Plain Bechazge  Feoture  Fzsloratios Drill Bale--Oifford Spripge . State  Jdako | Project _ Smaka Platn Recharge Fagiure Explorarion Drill Mole--Gifford Springs Stats fdahu
Wall Noas 28% iBbad (aise £30y .. Losadion LtEEY 3 ; a : Well No. 95 282 1Bbad {Site ¥19} Locarion _ SELNEYNWY:, sec. 18, T. 9 5., R. 28 E ., Power Gounf ]
Totai Depth 1003.7° Begun_7 /30470 Completed _ii/4/70 Drilling Muthod Alr Borery Wire L‘j’.:: Tota! Dapsh 1013.7° fagun_1/30/70 Completed 1174770 Drifiing Method Alr Rotary Wire Linc E
Tore
Static Water Lweimihim_mw_wm%s,w; Moo Pi...Tgp.of Dlesometsr G 7 :“’*mm-—‘ Static Water Levei 1334 fmbomel wegs, Pr___ Top of biozamerer ¢ . DatelzlyIg {
' above y
Elgvation {ground),, 5215.80 Wl Meas P 1.21 Foot Jyaawt OrouBd 1 o hion (ground)_ 4116, 80" WL Mags, Pt T Faet fubcvei Ground
Geologist ' s deta{lad lug driller a Crologist s doeatled | A5l ter's hades
Yiald_ Hg_gest Drowdown Oftwr Daig 2OTEE., 5 . . O s g, e eale ,
o, Yepld Mo Tewt 00 Drowdewn o= 0 Giher Dota_y, aspector '8 repores. and geopbysival Loi

Gomma Gums,

Logned 8y G, Tiog Suaphiysicnd Loy, ma, Temp, Houtrun,

Logged By_¢. Rige o Guophysict] 100 aliper. Fiecid tfad By, lsasen fonstruefius (o
Deillisy Dot Daseription ég o . . ———— - Y 3 TE {
Pump Touts af walp nﬁgjm, Log §§§§_ Claseification and Physical Condition i:;;”?eii'c ! niifu\':;ﬂm et EE $3 2 Clgssicaton ard Physicol Cindiion H
Walor Samples Sommpistion . igtes Samples | Complation Hragram & SERE

ﬁeil dxilling darsifels sige deta

ALT rorary
o7 - 1sct

5.8 to 15.9° - 344D; fine to medfum; gmerte, Felde |
spar, mics, and fap dark graine; sogulay Lo sub-
engular, — _—
15.0° « §0.8° -~ 8ILY & SAKD, prodoginantly £ osnd
vary fine sand wizh faow Flos €0 Comrss w#and; quarts,
feldapar, wics, sexd f2w davk gralos: amgulsr to

A L0 Very
Tow Basalri
showe 50F Leidspar,

ire line core
136" -~ 161377

ro£i sube H

8 Ty . perlaratings
Copion dars f&j—mm b poorly soried . N
Hpnce " o T $34° bpttom e i
1000-1104 5" - 07 — 1307 . £ o P
Hlontract: 2ley, top B Q.07 -~ 115,97 - S4ND & GRAVEL; predominently very P
1A-06-100-67F2 [casing 52156.9% fine to very coprss samd with mipor gravel to 1lmm: P
quarty, feldsper, mica, olivioe, and dar¥ minsrgl £ -

257 « bobrag e

plagmpecar ©

aitd , snd llmestong awsd siltstese grevel; suguler
b0 suhangulav; postly sorred; sowe tabular graval,
80 to 1037 - Sand

L 183° to 119° ~ aand awd gravel

1107 t5 113" - mand

Harer lews]l dats

1507 bottom —g pattom oo
Steuding watsr 3" nole and
laval-~-12.73" 8" cawing
Lelow land
surface-+12/3/70

135,86 1o IR5.0° « SILE, 5485, & GRAYEL: silz, gamd
vary fins Lo wery coavss, snd gravel to ilow dia.;
quarce,’ feldaper, énd wminor dedk-grained sand, with
#iltgtone gravaly sngular o subawgular: poarly

Piegeasior dats

W.5. Blev 4204¢.07

241" 1.0, and oo ced. —_— e e
Piegematay water :1-3/4" ¥.9,, H.Y 125,087 ro 1%0.0° -~ 2717 . -
levala 12/5/70: | plegomster pipse ;«md “ . BT #ily wich aino? very fine i
#.P.to Water instalisd za - — EE— }
. Werer #lev. |shows below; 150.0° to 182.8% - SAND; paie yallnwish Chrewn; I [N !
7 pleromster wediom ro very fine; quarts, feldapar, eud fe&' e _E H
& 88.92 $14%.71 |insiallsed cute dark minerale; iron stainiag) angoler to subsngular o 5 i
B 2.55 4215.55 {side of and 169.97 ro 172.9° - SAND & SILT; mof . w ol
& 13.84 4204.07 lwelded to & G F RS - o SILT; moferats orange o 3 i i |
capings $° very pale orange; very fine sand Lo silb; few fo | RV [ 1
;:;"‘sr;tm ‘Zf Juo dsri minerals; §irm iy .
) 1 o - e B — o *
begin 2% sbove 172.3% to 216.G° - SAND; g)nhz ye}.louiblwbrcm, g_’r;,sm B
hottom of each predoninantly fine to very Fine wich fsw coarse ‘}"Q-"": T [
pipe. graios; quarcz, feldspar, and few dark minerals g(,;": i =
od sngular bessli; subvoundad. o JE I I
Ho Blev 215.0' ro 276.77 - SAND & SILT; very pale orange, jGer » :
woderats Orssgewpink, snd pale yellowish-brown; = 2 EI i
A 4218.10 5 vary {ine sand bo ailr; vz, Teldspar, and very 1= aqs . i )
; 4 - cRsa] . f sotneeds
B $218 .83 2 few dark miﬂeralg; aubrmmde;d. lo s 2! E ;}E carbonat e
¢ A6 5 2767 to 293.4° ~ SAND; pale yellewish-brown; Fine 1.2 < Wsone timnite siatning.
C with faw coarse graing; quartz, feldspar. and few ia @ x = ; BT Lo 8RB 1T~ e SAMPLE
c B A b ark winetsls and angular basalt. ‘IA”J’ = l‘um" Ly 559 MG _b;\m . - N
] i - — toan [P FeeY. Tt to P20 - RHUYOLI grayish-rody porphy-
bl 293.9° o 319.5° ~ SAKD & SILT; pale y&llwisiw P12t S ritic, memn. groundmoss with bouvt 102 wvhitlsh
a brown; very fine sand to siit; few derk @inerals. b Lo 1o vlear feldspar and gquariz phenoirysis o about
£ 315.57 o 323.7' - SAND & GRAVEL; grayish-orange ::s = 5"1““. gcr_\n‘rﬂ;ly dms?; ,maf“;[\jf:w modersrely jointo
280" ~ grout : %a very pale orange; very fine to very coarse twwd {1 inints diaed With minevalizstion
118 ~ :and A with eilrstone gravel up to 30 mm; quarte, falspar, =4 - 76 2T o 246,27 - N SAMPL
I . : P
320° - gravel a2 ] g:di“ dark sinerals; saguler t0 ubangulsr; some laohspd ¥ v 746,27 to 941.9° - RMYOLITE; penerally mraylsh-
plezometar B —— t jodding. | o ced; focally dusky red: porphyritic, sphanitic
a5 £ of 5 b 323.7" to 396.77 - SAND & SILT; grayish-orange to %": . r groundmass with about 30 whitish to clear Fald-
perforationn d very pale orange; very fine sand to silt] very jw;.; = i spar Elmd quartz phenocrysts IL{’ ﬁmTS 5 ‘;d L
£ 13 s dart minarals; x; firm. . o . tocably broken; massive tw slightly leinted: jeintj
42G* bottom ¥ - 5 smbamgular | 1013.7" bettom (a”ﬁ (. Lined with ! shows Flow streciure locsily.
plezomatar B W= of 3" hole eoplonh . |
; 0 T SAMPLL TYPE. F==3 siur Ee5]  craveL [T WELDED TUFE
SN”P"E Tvpe: SILT GRAVEL HELDED TUFF S oLt —
CERE B = [ SAND RETOLLTE
5= B Loy sa woum [T oo 2

cake Plais Rechegue NO &
PROJECT Sn.w.e Plain Zecharge WELL NQ._35.28F 18bad PROJECT —Suake plate Rects WELL O‘.u. s
Site £1
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BUREAW OF RECLAMATIQN « REGION 1 SHEET 3 OF 3

LOG OF WELL

Project, Snake Plain Recharge Featurs _Fxploration Driil Hole—=Gifford Sericgs Sigte _ Idaho
Weii No 95 28F 18bad (gite #19} Locotion_ SEYNEYMW, sec. 1B, T. 9 8., R. 28 E.. Power County
Total Depth _i013.7" Bagun__7/10/70 Complated 313/4/79 Drilling Methed _a{c Rotary, Wirg.Line
Core
Stehic Woter Leval 13,947 nelewg Maas. Pi. top of piezometer C . Eate )12[3 0
Elevation (ground}_4216.80 W.L. Megs. Pt 1,21 Foat ;paouy Ground
. . Geologlst's detailed log, driiler’s
Yield__ng 1osc Orowdown Other Daleiogs  inspecioris zeports,. aon.gesphysical.Llogs
A Gamma Gemma, Gamma, Temp, .
Logged By _ C. Kine Geophysical Lo _Nearron, Daliper . Eleciric Drifled By_ Jeggen Comstouction So...
Drslling Data Dascriphon £ 353
p‘_:mg %,5,5 ot V?u‘ﬂ D?f:ggrlum g Log gé E§ Clessification and Physicat Coneition
water Sampies Compiafion L
3 (Continued from page 2)
p 961.6% eo 1013.7' - RHYOLIYE; medium bluish-gray;
1 porphyricic, aphanitic groundmass wich abour 10%
1 whitish feldspar and quartz phenccrysts to fmm;
- dense; wmassive to slightly jofnred; joints £illed
3 with clay.
TYP ———
SALE T E= sur GRAVEL WELBED TUFF
GT = Cu'lings SAND REYOLITE
B Bliets Log 3
PROJECT __Snake Pladn Bechatsv WELL NO 95 _28E 18bad

Sire #19
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_BUREAU OF RECLAMATION - REGION ! SHEET 1 oF 13 BUREAU OF RECLAMATIGN - REGION ! SHEEY 2 OF 13
LOG OF WELL LOG OF WELL
Project Snake Plain Recharge Feature Explovation Prill Hole~-Lake Channel State Idaho Prajsct_Snake Plain Recharge Feature __ Exploration Drill Hole--Lake Ghannel State____Idaha
‘Wal! No#s 29 lachg (Site £20) Location NWtQWSWy, sec, 34, T. B8 5., B. 29 E. . Power County Wall Mo BS 29F l4che {Site #20) Lotation _NWiNWhSWY, sec. 34, T. 8 S., R. 29 E., Power Lounty

Air Rofary Wire Line

levels 12/3/7C 208.0" to 208.5' ~ saad

Totol Depth __ 1023.:" Bagun_g/18/70 Compieted __31/20/70___ Drilling Mathod _A'7 Rotary Wire Line| | oo\ ) by iozm.30 Begun_s/19/70 Complated _11/20/70,... Driliing Method _core  ~
Static Water Level_35l.31' fmi Megs. Pt Top of 4" casing Date_32/3/70 Stotic Water Lavei 150310 m] Meas. Pt Tap of 4" casing Date L2/3/70
Eievation (ground)_4387.30° W. L. Meas. P 9.60 Fast (m]) Ground Elevation (ground} 4387.90" W.L. Meas. Pt 0,00 Foet i,;f&’g Ground
: Geologlst s detalfed Yog, driller' logist's derailed 1 1T e - B
Yiold._ o tess  Drowdown, o Othar Deto_logs, (napector’s reports, and. gench¥sical. legs Yigtd__No test Drawdown ___-- Other Dotg_ Scologist’s decailed log, drilier’s logs, inspurtor’k
" " reparts, apd geophysical logs
Logged By G. King Geophysicel tog Gaoma Gumma, Caome, Newtron  [yjiled By_ Jensen Construction Co, Logged By G. Eing Geophysicat Log [)npiiid By P kA i e
Qrilling Data Dwal rigtaon = a Dridl Bata Dasc £
Pump Taats of Wall D‘i‘;.gr'um §- Log §§ E§ Classificetion ond Physical Condition p:m;ﬂ?“'s os;r\i:;ﬁ" D!‘Ve“ Y Log 33]2;:‘ Ciassrfscation and Physicol Condition
Water Samplas Compl #tion &= Water_Samptes Complation fogram | & S 2|3 (Continued from puge L3 |
Well drilling data} Hole size data -F?(l 0.07 to 3.0' - SILY & SAND; silt to medfum sand 3 496. 1" to 4%8.3" - sand
Alr rotary 6" 0" ro 170" 1 [ ""“h}"aﬂﬂlﬂc gravel; quartz and feldspar; 4 i 498.37 tu 500,5" ~ sflr
. 5 " | angular ro sybangular; organic material. 4 —
31[.[.01;“] . 10" ;70: to 8997 3 ; ; . - S00.5' ro 67H.07 -~ BASALT; black, pray, and brown;
: v ne co e' 37 899 ‘tu i : 1 X 3.0" to 80.0' -~ BASALT; medium grey to medium H h g aphanitic wirh whitish plagiotiase laths: densc
170" to 1028,1 10281 e light gray; porphyritic with sphanitic groundmass 111550 ', to mederztely vesicular, some vesicles Filled ar
Speca: casiog daca Wi and olivine phenocrysts; vesleulsr; 30' to 35 i Y tined with elay or caleite; massive to slightly
moc-iwa Z"'-ﬁ'j'c_n-ﬂﬂ' b silt, fine sand, snd few gravel. | joinred, some jnints lined with clay; upper 2 fuct
Contenct s 37 313 ro B98¢ 3 . 80.07 to 170.0° - SILT & SAND; predominantly 811t H wall weathered; thin lenses of hrown siit as
1a-DE-L00-6772 elev. top 4" o + and very fine sand with fine to wedium sand, and nated.
ing, 43B7.90i 3 few basalt gravels in some H tz, fald- .
casiog 100} apar, mnd fiﬂ dark minernlsxjoz:s\;l::a:uzsub:n alag 3003 o 30277 - baaat
Caslag shot e : 3 ang & . 50Z.7' o S03.6' - silc
perforated ac E 170.0° ro 178.3' - GLAY; pale yellowishebrown. ' . 50%.8° £a 362.0' - bagalc
the fallowing b - - Bo3 o B757 sheg 562.0' to 361.8' - silc
Vater tevel data | intervels: ! 3 178.5' ta 208.5% - STLT, SAND, § GRAVEL; yellowlsty :;B;’“fhﬂ:'f«}rﬂl 563,80 tm 588.7" — hasalc
‘“S-t.ﬂ-nd-_l.ng“-val:ar 665 to 675" br;ﬁm ailr and sand, and grayish-yellow to #a ,,r:§4 Fod aete 77 \ 588.7' o S90.0" - silc
Jevel 151.31° 697" to 702° :a Iowish-+browh aﬁ y:;lﬂvish-grnen gr:.-wel: mediu 665" grout $40.0" rv B30.1" - basalt
below ground 818 ta B25' 5 ¢ very coarse sand and gravel cto 30mm; quarcs, 673" sand . 430.3° ta 636.0" - basaslt, silt, aed cluy
surface 12/3/70 B52' ro £53° faldspar, chaerr, limescone, and dark minerala; 675" gravel £36.0" to B78.0' - basalc
2.5, elew. - subrounded to angulaer; poorly sorted.
4216, 591 170" buc:a?‘: ol 178.5' to 1B8.5' - silt and gravel Piezometer B = - 678.0" ta 770.0' - 3aND, S!LT, & (;RA\.;F?L: moderate
hole znd 4 188.5' to 198.5' - sand and gravel 599 af u' A brown, orange, and gray; :._ut. wery fine to very
Pierometer watey casing 198.5' ta 208.0° - silr and gravel perfurarfons i [ coarse sand and gravel to Z0mm; quartz, feldspar,

Piezometer data
11" 1.D. and

H.P. ta Watey 208.5" to 256.9° — SILT; pale yellowish-brown.

chert, and [vw dark minerals;
engular.

anbrognded to
704" botiom

piezumater B

vo2 b
R

Ho. smter elevy | .00 . 256.%" to 268.6' - GRAVEL & SILT; pale yellowlish- 697 ¢ to 702’ g 678.07 ru £93.8" - sand and ailt
A 58.86 4330.14 o 7 plezemeter 4 brown sils with black chert, very light gray shot perforations ol 691.8" to £96.7' - sand and gravel
3 152.58 4236.74Q pipes Installed quartzire, and medium bluisk-gray limestone e easing % o ﬁ%'i: 3 723.1‘ - silt and sand
as shown belows| 5' gravel to asbout 30mm; angular to subangular. 29 ggg‘ to ?ggg - 5““3 ad sit
3 - 2. Lo .BY - sand g sitc
of perforations 768.6° ta 288.6' - SILT; medetaie yellowish-brown 818" tu 825" -y i 750.8" ro 753.7' - sand :
begin 2 above — uhut perforat longy 55 75377 tw 756,70 - sii
bortom of asch 288.6' to 328.6' - SAND; medium to very cosrse; in casing N o . i S osLit
pipe quartz, feldspar, and abour 401 dark chert A L 73877 Lo 76187 - silt and sand
gralns; angular to subasgular; pooriy sorted. 826" =and ’:OU ;:;3: w ;gga' - sand and P,m;'“l
v - L - n
No Elev 328.6' ta 500.5’ - SILT, SANR, & GRAVEL; 828" gravel 20 Sl A ]
i a43BEge yellowish-brown silt and sand, and yeliowish- 852" to 858'—f g 770.0" ta B1B.6' =~ BASALT; gruy, blavk, and dusky
[ 4389.34 brews, black, and olive gray gravel: fine rto shot perforatl red; aphonitic to fine equigranular; dense tu
B " vety coarae sand and gravel ro 73mm; quarez, in caving auvderately vealcular, some veslcles Ullled ot
feldspar, limestome, chert, guartzite, and Plezometer A lined wirh caleice or clay; massive to moderatety
ecorls; angular to subangular: clay lene as 856" € of o' jointed, joints lined wlth cluay; thin lens of
noted. perfoeatfons brown to olive milt as noted.
/ 328.6" to 134.2" - slir and gravel 661" bottom 176.0” re 774.8' - basalt
134.2" to 343.6" - aflr blvzometer A TILLBY o 776,30 - silc
343.6" to 365.8° - ailt and pravel 776.3" to 780.7' - basalc
365.8" to 168.6" - ailt 780.7" o 781.0' - slic
313" rop 3 366.6" €0 380.0' - silt and gravel 1899 Botion 781.0' to B18.6' - basale
casing ;185801;' zz 2{8)33' : iﬁ; . . 4:: hole and 818.8" ro 856.6' - SILT, SAND, AND ASH; grayish-
400'2. i 1'2, and grave 3" rasing browa, woderate redd{gh~brown, moderate brewm,
401‘2' :" 1‘09'6' ~ clay and dark yellowish-brown; stlt with few mand and
m)g.b' tz 432'5- N :::5 a5h; haked on upper part; shards rather than
" T rains.
4i2.4" to 448.6' - milt and gravel "
2;:.:: to :22.:: - silt \856.6' to 894.5' - TUFF or ASH; bluish-white.
6" to .2' - gravel - AcH ]
Lhe2' te BIE.6' - iie \Ez:ys' o B97.1' - CLAY: muderate orange-plnk;
478.6' to 488.6" ~ sand e = .
488.8" 1o 496.1' - silt and gravel
smm.:l;(%:ws‘ cLaY sanD B sasaur SANRLE TR SAND EEFS masar
= Guttings : M P
Brellors Log SILT GRAVEL CET ase ¥ 8‘:,‘”".?,‘ Log. SILT E2528 caavn HH B
PROJECT .fpase.Liain Becharga WELL NO.33 PROJECT _aaks blain opharge WELL NO&s 1y

Tsite #20
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