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RESULTS OF TEST DRILLING AND AQUIFER TESZS IN JERONR,
LINCOLN, AND MINIDOKA COUNTIES, IDAHO
By
¥illiam O, Walton

INTRODUCTION

The U. 8. Geological Survey, in cooperation with and at the request
of the Bureau of Reclamation, is investigating the ground-water resources
of several areas in the Snake River Plain. The studies are an integral
part of the Bureau of Reclamation's comprehensive investigation and
evaluation of undeveloped land and water resources of tho upper and
middle Snake River Basin. This report summarizes the results of the
1957 test=drilling program of the Jurean of Reclamation along the Nilner-
Gooding Canal in Jerome and Lincoln Oounties. Data on ground-water levels
in areas of Lincoln and Minidoka Oounties where cbservation wells were
not available wers also cbtained. The investigation izcluded drilling
6 test and 2 observation wells and pumping 5 wells to compute aquifer
characteristics, and wvas nade to determine the feasidility of developing
large prouwnd-water supplies froa wells in that area.

Inspection of test drilling and mast wvater=-level, discharge, and
stmospheric-pressure msasurements during the aquifer tests were ¥y
K. H. :J'o\aw and ¥. 0. ¥Walton under the supervisiocn of B. &, Crosthwaite
and uﬁism by other perscmmel of the U, 8. Geological Surwey. This
npm._ vas prepared under the immediate supervision of N. J. Mundorff,
digtrict geologist, U. 8. Geolegical Swrvey, Ground Water Braanch, Jeise,
Idaho. V¥ork in Idaho is under the general supervision of A. X. Bayre,

chief of the Ground Yater Branch. .



The report describes the conditions encountered du:ingitest ‘drill=-
ing and the data collected during 5 aq'aifer tests. Aquifer-tostﬁdata
-were analyzed to determine the specific cspae&ties of pum)ed: wells and

| the coefficients of tmsmissi‘bility of the Sm.ke mver basalt in the

vicinity of 5 test vells. Well-congtruction data were reviewed in

relation to the performnces of these test wells, and vel_l-‘logvg constants
. were doteminod using step-tes‘b data. The results of this “mestigation
| and. infomtﬁ.on o‘bta:inod. from studies in other parts of the plain were
 used for estimating the potential ylelds of the 5 test wells and for

evaluating the effects of pumping of the wells on water levels in the

- ‘
B ‘ ¥ell logs and casing records for the 6 test wells and 2 observatien
| ..veils are givo[n in graphic form in the app x to this report together
vi’oh aqufe:r-tost data, including pumping rates, drawdown data and

(.Q&phs of water lovols and atmospheric pressures. The locations of the

ivells ‘are aho\rn in ﬁguro 1.

*
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Well—nmhgggg M

The well-numbering system used in Idaho indicates the locations of
wells within the official rectangular subdivisionas of the public lands,
with reference to the Boise bageline and meridian. The first two seg-
ments of a number designate the township and range. The third segmsnt
designates the section and is followed by two letters and a numeral,
which indicate the quarter section, the WO-acre tract, and the gerial
number of the well within the tract. Quarter sections are lettered a,
b, ¢, and 4 in counterclockwise order, from the northeast quarter of
each section (see diagram). Within the quarter sections 40-acre tracts
are lettered in the same manner. Well 3S-32B-12cdl ia in the SERSWE
sec. 12, ?. 3 S., BR. 32 E., and is the first well visited in that tract.

6| 5] %] 3| 2| 12
7 9|10 11, ......§..........é,.....
/7”7 P . :
18{17[16| 15| 4| 13| 3 :
8 . Ca—
30|29 28| 27 26| 25 ceeens c;éi”.“"\”%“. .
. d .
31| 32| 33| 34| 35| 36 ° :
2. 32 B 3832812081

35-328-12



TIST DRILLING |

Cable=%tccl (percussion) =igs wers ussd f”ar iriiling the test and
observation wells. The drillars’ 13gs and cénsizm’:icn features »f the
wells are rspresented graphically in figa:’esi 2=3. Drilling records ars
given in tables 1. Samples of subttings were ;Ebtained at 5=fcot intervals
from all drill hclss. Frequen’ inspections of drilling; and meagure-
menta of depths of wells, lengths of czasing, water Iavgi»;;g“:.gnd deviations
of wells from Tertizal a.liasm'.gns wers mada by *hs U. S. Gfeblbgica’l
Survey and tis Burean of Reclamadion. | ' ‘

Most of the drilling was in Snake Rivar basalt which ranges frem
‘hla;cchtb.mngh gray, reddish-brown, and brown to drickered in eolcr: The

basalt eccurs in dense to pornuud high]y vesicular or rough, anguiar

and “broke;}. flow sheets. Beds of ¢inders and! windblawng lacustrine, and
alluvial sediments are intersalated in the bgsalt. Some of the sedd~
mentary interbeds were unstable, especially | ere they occurred belaw

the water t;,hj.e, an@ sasing was needed at go pla.cas tc prevent caving.
. An unbrckan unit of the ‘nasai* i% seif i relafively impermeable, ‘but
porous; permea,ble zones along contasts ‘betweén separat;e flows, and joints ‘
and other fractms Fieid and tranmt 1arge amouts of grouna water %o
wellsah Jhe water-baaring openings differ greatly in aize and are irrag—

ularly distﬂ‘buted -and intereonnecte&.

R ‘!ﬁ'
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Yel] 58-17-26ecl (T¥-1)

Sandy clay materials between the depths of 29 and 36 feet, 52 and
90 feet, 141 and 157 feet, and 188 and 198 .‘.J“t were ungtable and caved
into the hole. ZTo prevent caving, upuhnq from the sone below the
vater table (188-198 feet), 202 fest of 16~imch I.D. casing was set to a
depth of 201 fest. The driller reported losing 95 percemt of the cut-
tings while drilling between the depths of 245 and 255 feet.

).{

Drilling conditions in the basalt vere not wnususl and only 10feet of
surface casing vas set at 8.4 feet. The driller reported losing 90
peroeat of cuttings while drilling between the depths ef 215 and 221
foot.

¥ell 78-19%-19aal (T¥-b)

Clayey but water-bearing materiels wers encountered betwsen the
depths of 151 and 166 fest. The static water level (perched water table)

in this sone was 148 feet delow land surface. The regional water tadle
vas encountered at a depth of 226 feet. To prevent caving frem the
clayey sone (151=166 feet) and from a loose cinder sone (166=170 feet)
209.5 feet of 16=inch 1.D. casing was set to a depth of 208.% feet.
Perched water (leakage from the MWO:I canal about 100 feet ecast
of the well and from neardy irrigation & ) could be heard rumning
into the well until a few veeks after the irrigation seasocn. The driller
Teported loging 90 percent of cuttings while drilling betwveen the depths
of 262 and 270 feet.




Well 85-19E-5dal (TW-5)

Water-bearing silty sand was encountered between the depths of 206
and 223 feet. The static water level (perched water table) in this zone
was 208 fest below land swface. The regional water table was encountered
at a depth of 258 feet. To prevent caving in the silty sand zons (206~
223 feet) the 20-inch hole was drilled to 277 feet and the lower 5 feset
of hole was filled with concrete. Righty feet of 16-inch I.D. casing vas
set in the well to a depth of 277 feet. The concrete was allowed to cure
for 24 hours and a 16-inch hole was drilled through the concrete and down
to 329 feet. The driller reported losing 80 percent of cutiings while
drilling between the depths of 297 and 310,

Vell 98-19B-25bb1 (T¥=6)

To prevent caving of loose basalt and cinders between the depths of
114 and 134 feet, 136 feet of 16~inch I.D. casing was set in the 20-inch
hole to a depth of 134 feet. The 16-inch casing was perforated between
the depths of 114 and 134 feet. The perforations are #x1l} inch slots,
8 slots per row, and the rows are spaced 6 inches apart. The driller
reported losing 95 percent of cuttings while drilling between the depths.
of 125 and 137 feet, and 80 percent of cuttings while drilling bYetwsen
the depths of 195 and 200 feet.

¥Yell 65-19%-1ibel (TW-7)

To prevent caving from the sand zone (91-96 feet) and other loose
materials, 107.5 feet of 18-inch I.D. casing was set in the 20-inch hole
which was drilled to 105 feet. The casing was driven to a depth of 106
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feet. An 18-inch hole was drilled to a d.apth of 175.5 and a lo;inch
pillot hole was drilled from that depth to 191 feet. Drilling in the
basalt bDetween the depths of 96 and 105 feet and 128 and 166 feet was
slow. Caving from a loose zone between the depths of 170 and 191 feet
made drilling an 18-inch hole very difficult and the Bureau of Reclama-
tion decided to abandon the hole. The water table was not reached by
the well.

¥ell 45-24E-6bbl (Obg-1)

To prevent caving of loose material and to keep ground air from

moving in and out of the hole in response to Ichanges of atmospheric
pressure, 445.9 feet of 6 5/&inch 0.D. mi& vas set in the well.
(Movement of ground air is detrimental to théj use of a well for
ebservational purposes). The casing was par&orated between the depths
of 420 and Wil feet. The perforations are 3 ;s:;h inch slots spaced 10
to a row, and rows are spacad 2 feet apart. ‘

To prevent movement of ground air in and out of the hole and caving
of loose materials, 333.7 feet of 6 5/8-inch 0.D. casing was set in the
10=-inch hole. The casing was perforated between the depths of 310.7 and
330.7 feet. The perforations are 3/8x6 inch slota, 10 slots in a row,
and the rows are spaced 2 feet apart.




EXPLANATION OF THRMS

The hydraulic properties of an aquifer are commonly expressed in
terms of the coefficients of transmissibility, T, and storage, S. The
coefficient of transmissibility is defined as the rate of flow of water
in gallons per day through a vertical strip of the agquifer l-foot wide
and extending the full saturated thickness of the aquifer under a
hydraulic gradient of 100 percent (1 foot per foot) and at the prevail-
ing temperature of the water. The coefficient of storage of an aquifer
is defined as the volume of water it releases from or takes into storage
per unit surface area of the aquifer per unit change in the compcnent of
head normal to that surface and is expressed as a dscimal fmtion._

The yield of a well may be expressed in terms of its specific
capacity. The specific capacity of a well is defined as the yield of
the well in gallons per minute per foot of drawdown. Specific-capacity
data should include the factors of time and discharge because the
specific capacity of a well varies both with the duration of pumping and
with the pumping rate.

The drawdown in a pumped well has two components, the head loss dune
to the laminar flow of water in the aﬁuifer towards the well and the head
loss (well 1oss) resulting from the turbulent flow of water in the agui-
fer in the immediate vicinity of the well, through the well screen, and
in the well casing. V¥ell loss, in feet, may be represented approximately
by the following relationship> (Jacodb, C. E., 1947):

well loss = 0Q2
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where C is the "well-loss® constant, its dimensions being sec2/ftJ, an&
Q is the rate of pumping in cubic feet per second., A decrease in the
specific capacity of a well with an increase in the pumping rate indi-
cates well loss,

Because water levels in wells in the River basalt are affected
by fluctuations in atmospheric pressure, drawdown data must be adjusted
for changes in atmospheric pressure before they are used to determine the
hydraulic properties of the aquifer. As the‘atmospheric pressure
increases the water level falls, and as the atmospheric pressure d.eo:ée'ues
the water level rises. The ratic of the | e in water level, in feet,
in a well to the change in atmospheric pressure, in feet, is known as the
barometric efficiency (B.E.) of the well and|is usually expressed as a
percentage. The barometric efficiencies of \L test wells were determined
by comparing prominent atmospheric-pressure fluctuations with correspond-
ing water-level changes during time intervals when water levels were

unaffected by pumping.

DESCRIPTION AND ANALYSIS OF TEST DATA

Teats on most wglls were limited in duration to & hours by the cost
of pumping and available funds. Water lev'eléi were measured mamally with
a steel tape or with an electric water-level indicator. Deep-well turbine
pumps were used in the tests and the rates of pumping were measured dy
freely discharging or submerged orifices at or near the ends of the dise
charge pipes. Atmospheric-pressure fluctuations were recorded by an auto-

matic microbarometer.
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Recovery data were used to determine the coefficlent of transmise~
ibility of the aquifer because such factors as changes in pumping rates,
slight development of wells during pumping, and pump failures, produced
erratic time-drawdown data. The modified nonequilibrium formula (Cooper
and Jacob, 1546) and a method described by Ferris, (1951) were used to
compute the coefficlents of transmissibility from semilogarithmic graphs
of time-recovery data. Well-loss constants were determined from step-
test data (Jacob, 1947). |

Details of tests are given in table 2. The results of the tests
made on test wells. 1, 2, 4, 5, and 6 are summarized in tables 2 and 3.

Aquifer-test data are given in the appendix.
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Table 3.~—Coefficients of transmissibility,

well=loss constants, and barmetric efficiencies.

Coefficient y,11.10gs Barometric Depth of

Well number of trang- congtant efficiency penetration

7.5.6.5. U.S.B.E. missibility (0037205,  (percent) _ below water

(gpd/£t) Biging Falling table (faet)
5§-17E-26acl  TW-1 3,6x10° 0.01 20 - 77
65-128- Tbcl TW=2 3 4x106 0,14 - - 68
75-192-19aal W4  g.6xacb - 57 - 58
g5-19E- 5dal TW-5 5.0x105 0.1 55 56 72
95~-19E-25bb1 TW-6 2°8x106 - 7l 53 109

1/ See page 17.

Well 55-1TB~26acl (TW-1)

The coefficient of transmissibility of the basalt aquifer was cal~
culated (see figure 11) to be 3.6:106 gallons per day pér foot (gpd/ft)
using the recovery data given in table 4. The specific capacity of the
well for a pumping period of & hours and a pumping rate of 2,030 gpm is
1,360 gallons per mimte per foot of drawdown (gpm/ft).

The well-loss constant, 0.01, computed from step-test data (well was
pumped at constant fractions of full capacity for 1 hour periods at
beginning of test), is very low and the well loss for a pumping rate of
2,030 gpm, 0.22 foot, is small in comparison to the total drawdown of
1.49 feet. Well 55~17B-26acl extends 77 feet below the water table. The
specific capacity of the well is about as high as aquifer conditions per-
mit for the depth of pemetration.



y
Yell 6e-168-The) (T¥-2)

The coefficient of transmissibility of the basalt aquifer was cal-
eulated (see figure 13) to de 3..‘&!106 gpd/f% using the recevery data
given in table 5. The specific capacity of the well for a pumping
periocd ef 5 hours and s pumping rate of 1,820 gpm is 457 gpm/ft.

The well-loas constant, O.l4, computed from step~test data (well
was pumped at constant fractions of full ty for short periods at
the beginning of the test), is relatively hi;h and the well loas for a
pumping rate of 1,820 gpm, 2.23 feet, is an .Lpprmale part of the
total drawdown of 3.98 feet. The casing in well 65-18B-7hcl does not
extend delow the water table (figure 3). The well-loss cemstant fer
well 58=17E-26acl (0.01) is much smaller than that fer well 65-18B-Thel
(0.14). The casing in well 55-17P-26acl extends below the water table
and the coefficient of tranemissibility of e&e basalt is abeut the same
in the vicinity of both vollQ. It is p«d.'bio that well 65~18E-Thbel
oaly martially penetrates a permesble zome in the dasalt (depth of
penetration belew the water table of well 63-}131-7»1. 68 feot, is less
than that of well 55-173-26acl, 77 feet) and as a resuls the area through
vhich water enters the wall is limited. ZThe specific capacity of the
well might be increased if the well were deepensd abeut 20 feet. Despen~
ing of the well, however, may not be Justifi 4 bocanse the drsmwdown for
s pumping rate of 4 cubic feet per second is small, only % feet, with the
well at its preasent depth. | |
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¥ell 7S-19E-19aal (TW=it)

The coefficient of transmissibility of the basalt aquifer was cal-
culated (see figure 15) teo be 8.6:106 gpd/f% using the recovery data
given in table 6. The specific capacity of the well for a pumping
period of & hours and a pumping rate of 1,630 gpm is 2,150 gpm/ft.

Yell 75-19E-19aalextenda H8 feet below the water table. The speci-
fic capacity of the well is about as high as aquifer conditions permit
for the depth of penetration.

¥ell 85-19B-5dal (TW-5)

The coefficient of transmissibility of the basalt aquifer was
calculated (see figure 17) to be 5.0x105 gpd/?t using the recovery
data given in table 7. The specific capacity of the well, 88 gpm/ft
for a pumping period of & hours and a pumping rate of 1,330 gpm, is
very low.compared to the specific capacities of the other wells.

The well-loss constant 0.21, computed from step~-test data collected
for short periods of time during the first few minutes of pumping when
the pumping rate was being adjusted is high. The well loss for a pump-
ing rate of 1,330 gpm, 1.96 feet, is appreciable.

Based on the computed coefficient of transmigsibility of the basalt
aquifer and on the results of tests on other wells, the specific eapacity
of the well should be more than 1,500 gpm/ft. It is possidle that the
16~inch 1liner (figure 5) effectively seals a highly permeable water-
bearing zone in the basali (between the depths of 258 and 277 feet) from
the well. The specific capacity of the well might be greatly increased
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if the lb6~inch liner wers perforated beiween the depths of 258 and 272
feet. If the casing were perforated, the well would have t0 be resealed
to prevent caving from the perched-water-table zone between the depths

of 206 and 223 feget.

Well 95-19E-25bbl (T¥-6)

The coefficient of transmissibility of the basalt was calculated

(see figure 19) to be 2.8x10° gpd/f% using the recovery data given in
table"-S. The specific capacity of the well is 1,470 gpm/ft for a pump-
ing period of & hours and a pumping rate of 2,230 gpm. The well extends
109 feet below the water table. The gspeeific capacity of the well is
about as high as aquifer conditions permit for the depth of penetration.

POTENTIAL YIELDS OF TEST WELLS

The potential yields of the test wells ‘ limited in large part dy
the diameters of the wells, because, as shmnji by the results of the agui-
fer tests, the basalt aquifer will yield more water to the wells than can
Ye withdrawn with the largest pumps which can be placed in the wells.

A study of pump, well-construction, and aquifer-test data indicates

that optimam yields of test wells are as given in the table below:

!

Well no. imum d
U.S.G.S.  U.SB.R. _zom s
55-17E-26acl  TW-1 2,70# 6
65-18E- Tbel  TW=2 3.6o$ 8
75-19B=-19aal  TW-4 2,700 6
95-19E-25bb1  TW-6 2,700 6
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The yield of well 8S-19E-5dal (TW-5) may be 6 cfs after the well is recon-
structed. The optimum yields were determined to be slightly less than the
maximum amounts of water that can be pumped from the wells because exces-

sive well losses will occur at higher rates of pumping.

Egtimated drawdowns and pumping levels

The order of magnitude of drawdowns and pumping levels can de
obtained by using the results of aquifer tests and by estimating aquifer
conditions based on the results of geologic and hydrologic studies made
in other parts of the Snake River plain. )

According to the water-table map given by Stearns, Crandall, and
Steward (1938), ground water in the Snake River basalt in the vicinity of
the test wells is moving in a southwesterly direction toward and discharges
into the Snake River. Withdrawals from the test wells will be balanced in
large part by a decrease in discharge of ground water to the Snake River.
To reduce discharge to the Snake RBiver requires changing the gradieﬁt of
the water table (lowering water levels by taking water out of storage in
the aguifer) throughout the area between the test wells and the river.
Considerable time will elapse before the gradient is changed throughout
the area affected and the cone of influence cresated by pumping reaches
approximate equilibrium, at which time water will no longer be taken
from storage within the aquifer. Computations made assuming values of T
and § of 3.2:106 €pd/f% and 0.05 respectively and distances of 30 and 13
miles from the pumped well to the river and to an observation point
respectively indicate that time in the magnitude of 130 years will
elapse before approximate (0,02 deviation from absolute equilibrium)
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i

oquilibrium conditions prevail. Before the ci‘one of influence stabilizes
\

it will extend to and be affected by the mxﬁthern boundary of the aquifer,
|

about § miles north of well 5S-17E-26acl (

Computations of drawdowns and pumping levels in the test wells were
nade taking into ascount the two hydrogeologic boundaries mentioned above
(Snake Biver, a recharge boundary, and the border of the Snaks River
basalt aquifer, a barrier boundary) and ass that the average coeffi-
cients of tranamissibility and storage of the aquifer within the area of
influence of pumping are 3oax106 gpd/ft and 0.05 respectively. The
records for observation wells 9S-19E~laal 65-188-22aa) indicate that
at the beginning of irrigation seasons the thar table in the vicinity
of the test wells may be as much as 7 feet bLlov the water levels
measured during the aquifer tests. The hydresgeologic boundaries inter-
sect at an angle of about 45 degrees and the image-well theory (Ferris,
1951) and the nonequilibrium formula (Theis,| 1935) were used to solve flow
problems associated with the aquifer'situation, Computed drawdowns and
pumping levels as the result of pumping the 5 test wells indefinitely at
optimum rates (total of 32 cfs) 5 months of each year during the irriga-

tion season are given in the table belows

TTEGa TS5, s (s) (fest). (feet eloy jend mrtece
55-17B-26acl ™-1 2,700 ) 189 '
6S-1£8- Tbel "w-2 3,600 13 177
78-19E-19aal W-% 2,700 ) 237
8S~19E- Hdal ™5 2,700 To be ¢ ted after well is recon-

structed and tested.
98-19E-25bbl ™W-6 2,700 4 112
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The long-term drawdowns given above include interferenses between wells

listed belows
Drawdown in feet due to pumping other 4 test
U.S8.6.8. _ U.S.B.R. wells
55=17E~26a61 -1 0.6
65-188- 7bel TH=2 0.5.
75~19E-19aal Tt 0.6
85~-198- 5dal TW=5 0.5
9S=19E-25bbl =6 0.2

The interferencss listed above were computed for equilidrium cone
ditions. .Interferences bdetween wells after pumping for one irrigation
season are mich less than the values given. IFor example, the drawdown
in well 55-17E-26acl as the regult of pumping the other 4 test wells for
one irrigation season is about 0.3 foot; interference for equilidriwm
conditions is 0.6 foot. The order of magnitude of the regional lowering
of the water table as the result of pumping the 5 test wells is indi=
cated by the amount of interference detween wells.

The dravdowns and pumping levels given in this report are only
approximate estimates of the effects of pumping because:

l. The coefficient of storage of the basalt aquifer could nat de
deternined from aquifer-test data and is therefore wnknown.

2. The ceefficients of trangmissidility computed from test data
pertain only to the portions of the Snake Biver basalt sampled dwing
the tests (approximate cylinders with diameters in the magnitude of 3
miles); the effescts of long-term pumping will spread to much greater
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distances (more than 30 miles from the pumped well) and drawdowns will
be affectad by the unkmown average hydraulic precperties of the Snalke River
basalt within the large area under the influence of pumping.

3. Ths test wells only partially pemstrate the Snake River basalt
and the &ffects of partial penetration are unknown; the thickness of the
Snake Biver basalt and the hydraulic connaction between water-bearing
zones penstrated by wells and deeper zones arle unkmown.

4, Well-loss constants are not known for all test wells.

5. The effective radii of the test wells are unknown.

6. The magnitudes of fluctuations of the water table (anmual and

long-term cycles) in the vicinity of the test wells ars unknown.

CONCLUSIONS

Drilling experience indicates that the beds cf cinders and wind-
blown, lacustrine, and alluvial sedimemtary materials interbedded in .the
Snake River basalt in the vicinity of the test wells ave frequently
unstable and casing is needed to prevent caving. Flanning of future pro-
duction wells should anticipate installation of casing in most wells
drilled along the Milner-Gooding Canal.

The results of aquifer tssts indicate that the coefficient of
transmissibility of the Snake River basalt along the canal is high and
ranges between 2.;8:3:06 and 8052106 gpd/ft. The highest values of T,
8.6x105 ana 5.0x206 gpd/ft, were computed from data for wells 75-19%-
19aal (TW-4) and 85-19E-5dal (TW~-5) respesctively. The values of T

computed from data for wells 5S-17B-26acl (T¥W-l), 65-18E-Tbel (TW-2),
and 95-19B-25bbl (TW-6) ranged between 2.8x10° and 306::105 gpd/f% and
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averaged 302::106 gpd/f%, indicating that the coefficlent of transmissi-
bility of the Snake River basalt is fairly uniform over lafge areas.
The coefficients computed represent the average hydraulic propsriy of
the basalt aquif sr within the cons of influsnce created by pumping. A
test 8 hours in duration may sample an approximate cylinder of basalt
having a diameter in the magnitude of 3 miles.

The test wells only partially penetrated the Snake River basalt.

The average depth ¢f penstration below the water table was only 77 feet.
Magsive layers of relatively impermeable basalt and fine-grained inter-
beds cften locally separate water-bearing zones penetrated by wells from
deeper zones in the basalt. It is probable, therefore, that the coeffi-
cient of tranamissibility of the emtire thickness of the Snake River
vbasalb exceeds the valuss of T determined from the results of the tests.

It is impossible to compute the coefficient of storage with any
degree of accuracy using only data from a pumped well. However, the
regults of the tests do show that the coefficient of storage of the Snake
River basalt in the vicinity of the test wells is characteristic of water-
table conditions. .

Study of the test data and analysis of the effects of heavy pumping
indicate that future produstion wells should extend at least 100 feet and
perhaps 150 feat below the water table to reduce well-entrance velocities
and prevent large desreases in the yields of wells. Permeable water-
bearing zones occurring at or near the water table may be dewatered by
heavy pumping. It is possible that the specific capacity of well 83-19E-
5dal (TW=5) was reduced from more than 1,500 ggm/ft to 88 gpm/ft as the
result of sealing a liner in a highly permeable water-bearing zone (about
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20 fest in thickness) near the water table. | ublished data in the
files of the U, S. Geological Survey ind.i@atog that the yields of several
walls in the Minidoka North Side Pumping Division area, about 30 miles
goutheast of the test well, recently decreased greatly as the result of
a small decline in the water tabla. At least part of this decrease is
balieved %o ba dus to small depth of penetration below the water tabla.
Values of specific capacity of the § walls tested ranged batween 38
and 2,150 gpm/ft. The specific capacities of 3 of the 5 test wells were
more than 1,300 gpm/ft. The yield of well 85-193-5dal (TW~5) which had

the lowest spacific capacity probably could be greatly increased by

reconstructing the well.
A study of pump, well-construction, and thest data indicates
that optimum p'cmping rates for the test wells having diameters of 20 and
16 inches are 8 and 6 cfs respectively. Drawdowns at these rates are
small (the drawdowns in 3 of the 5 test vellsi for a pumping rate of 6 fs
were computed to be in the magnitude of U feet); pumping levels range
|

batween 112 and 237 feet below land surface, If starting diameters of

future produstion wells were increased to 24 es the yislds of the

wells probably would exceed 8 é;fs.

| Studies made using the results of the aguifer tests and other geo-
logic and hydrologic data on the occurrence dnd mnovement of water in the
Snaks River basalt indicate that large quantities of water can be with-
drawn from wells along the Milner-Gooding without sariously deplet-
ing the aquifer. Computations made for a S5=wall system capabls of yield-
ing 32 cfs during the irrigation season indicate that the regional lower—

ing of the water table in response to the pumping would be in the
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magnitude of one-half foot. The increase in the fagiona.l lowering of the
water table as the result of pumping greater quantities of water will be
approximately proportional to the increase in withdrawals. Interferences
between wells will depend upon the spacing of the wells and pumping rates.
Becanse interfersnce betwsen wells is so small a part of the total pumping
1if¢, spacing is comparatively unimportant, except that a large number of
walls should not be drilled within a small area.

The coefficient of storage of the Snake River bPasalt sould not be
determined from the results of the tests because observation wells were
not available. Computations of drawdowns were mads using an assumed value
of S based on expearience in other parts of the Snake River plain. Before
plans are made to develop large supplies of ground water if. is important
that more complete aquifer tests be made in the area utilIizing two obser-
vation wells at different distances from the test well. More complete
aquifer tests could be made by using the existing test wells if properly
spaced observation wells were drilled near them, so that the coefficliemt
of storage of the basalt aquifer could be determined. In addition, aqui-
for tests could bs made in several existing irrigation wells in Lincolnm,
Jeroms, and Gooding Counties to determine the regional variation in the
hydraulic properties of the Snake River dbasalt.

To date little ié known about the effescts of heavy pumping on water
levels in the Snake River basalt. The Minidoka North Side Pumping Divi-
sion project appears to offer an umusual opportunity for a detailed quan=—
titative study of the effects of a heavy concentration of pumping and
would provide important data on the hydraulic properties of the Snako

River basalt and on response of the aquifer to pumping. This data would
bs useful in planning future projects.
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DRILLERS' LoOC

THICKNESS

DEPTH
(FEET)
0 FORMATICN
BASALT, DARK GRAY, CREVICES
19
BASALT,RECCISH BROWN, LOOSE
29
SAND & CLAY,RE©DIZ: BROWN
36
BASALT, DARK GRAY
57
BASALT, RED, LOOSE
66
BASALT, RED & GRAY
73
BASALT, GRAY, SOLID
82
SANDY ,CLAY, BROWN, BASALT
90
BASALT, BROWN, HARD
141
147 SANDY CLAY, BROWN, BASALT
157 SANDY CLAY ,RCCDISH BROWN
BAsaLT, BROWH, LOOSE, CLAY
165
181 BASALT, BROWHN, HARD
BASALT, DARK GRAY
188
SANDY CLAY, BROWN
198
BASALT, GRAY, LOOSE, CLAY
208
BASALT, GRAY, COARSE
216
BAsALT, GRAY, soLiD
242 .
. _|BAsSALT, GRAY & RED, CINDERS
253.5

1o 21" 1D.x716%
CASiING

21

@ O 3 O

51

10

16

10
10

26

1.5

(FEET) _i__i_]

4.

e —— _.__.__.__.___._-__.____._..__._%_-__

CAsING RECORD

\{ATER LEVEL
179,44

P - ————— ———— v~ o————

(1}=5~57)

b e o o - -

LAND
URFACE

2007
20" HOLE

202
lG"ID.X%"
CAStNG

e —— T —— —— — ———— — . — — . b bt " — ——— T WEDG SrwE S e S e Mmi ——— S o ——— ——

200.7"!

.8
16" HOLE

FicurRe 2,~—DRILLERS' LOG AND CASING RECORD FOR WELL 5S [7E-26ac|

(NOT TO SCALE)

253-5' T‘D'
(TW-1)

]
1



DRILLERS! Loc

Casing Rscogg

WATER LEVEL
156.u67

DEPTH THiICKNESS l.67
(FEET) (FEET)
0 ForMATION
3 Tor soitL 3
BASALT, BOULDERS, LOOSE | '
4 I
BASALT, DARK GRAY 16 [0t
20
o3 BASALT, GRAY-RED, LOOSE 32|"ID.x3/ld'
BASALT, GRAY-RED, SOLID 15 CAsinec
38
BASALT, RED, LOOSE 7
45
BAsALT, RED, SOLID 24
69
BASALT, BROWN, sOLID 14
83 BASALT, RED, LOOSE, BROKEN 3
86
BASALT, RED, SOLID 14
100
BASALT, DARK GRAY, COARSE 19
119
BAasaLT, BROWN, soOLID 6
125
BASALT, LIGHT GRAY, SOLID 12
137
BASALT, BROWN, COARSE 8
145 BasALT, RED, SOLID 6
151 Mub & BOULDERS, BROWN 3
154
BASALT, DARK GRAY, SOLID 1
165 BASALT, DARK GRAY, COARSE 10
175
BASALT, DARK GRAY, SOL1D 8
83
! BASALT, RED AND GRAY, LOOSE | 2
185
BASALT, RED AND GRAY, soLiD | I5
200 BASALT, GRAY, SOL{D 15
gé? DASALT, GRAY, LOOSE, BROKEN | 6
2037 8 BASALT, DARK GRAY, CINDERS .8

— ——— —— — — —— S —— — —— —— —
o . et S — ————— — — " — — tna — — — — o—— — —

(11=1-57"}

e e s s . S S —— e . e —— — —— — — — — — — — — — — — O —— — . Ot Sty e SO M ——_ —— Sotet ottt

ny

LAND
SURFAGCE

' -

2cl.87

20" HOLE

[223.8' T.D.

FIGURE S.——DRILLERS' LOG AND CASING RECORD FOR WELL 6S 18E=78cl (TV=2)

(noT TO scaLE)



DrRILLERSY Loc CAsSING RECORD
DEPTH THiICKNESS  lol"
(Feet) (FEET) LanD
FORMATYON URFACE
? Top sofL | —F
9
‘ L
ég BASALT, GRAY, SOFT 4 ] }
4,5
BAsSALT, BLACK, LOOSE ‘82|"|D.x37|6": I
22 BASALT, GRAY, HARD 4 CASING I |205°
55 BASALT, BROWN, CREVICES 9 | | 20" HqLE
BASALT, RED, LOOSE 7 I '
62 | I
BASALT, RED, CAVING, 16 | |
78 CREVICES | R
BASALT, RED, LOOSE 3 - |
81 | l
89 BASALT, RED, SOLID 8 |
BASALT, GRAY, HARD 10 I |
99 I |
BASALT, BROWN, sSOLID 28 | }
127 5 5 ! | | 209.5?
132 ASALT, BROWN, SOFT | I 6" 1D L x2"
BASALT, GRAY, HARD i9 ! | | CAstwe
ist ! | .
CLAY, WATER 15 |
166 I I
170 BASALT, LOOSE, CINDERS 4 | |
| |
BASALT, GRAY, HARD 33 } :
203 ot 2 l |
205 ASALT, BLACK L 2057
209 BASALT, GRAY, SOLID 4 I ! —1-—208.4"
! WATER LEVEL |
BAsALT, GRAY 24 | o006 171 |
233 ] (10-23-57) !
BASALT, BLACK, COARSE 17 { {
! i
1 ]
| | 71,57
250 : | 16" oie
' BASALT, RED, COARSE 12 ! ! -
262 ! n
BASALT, BLACK, CREVICES 8 ; ..:
270 ! !
BAsALT, GRAY, SsOLID ! |
275 = '
BASALT, RED, SOFT 449 ! |
279.9 L |

FiGURE 4 ,~DRILLERS?

(NoT TO sCALE)

279, 9T.0.

LOG AND CASING RECORD FOR WELL 7S5 I19%E~19aal (TW—4)



DRILLERS' Log Casinc RECORD

DEPTH THickness 1.0°
(FeeT) (FEET) 4 4 LAnp
0 FORMATtON BURFACE
i SotL [
6 BASALT, BLACK, SRFT, - cnsvocss 5 . IR I
| |
v
BAsALT, BROWN, HARD 92|,,m x3/l6" ] '
45 c | [
50 BASALT, GRAY, HARD 5 CASING | |
BasALT, éso, LOOSE 31 : :
8! I l
BASALT, BLACK, SOFT 13 | |
94 I lo
BASALT, BROWN, HARD 15 [
109 } |
BasALT, GRAY, SOLID 26 : :
| | 277"
135 | | 20" HoLE
BasALT, GRAY, LOOSE 25 : :
| |
160 | |
: | !
: I
BASALT, GRAY, HARD 46 | :
l |
|
l RS
206 ] | -
|
SILTY SAND, CAVING i7 : |
]
223 ' |
BASALT, BLACK, LOOSE 7 | I
230 . | |
. I = 80"
BASALT, BLACK, SOL1D 22 : 116" 10 . x ¥ 16m
| | WATER LEVEL : LINER
252 5° | 257.71 I
BASALT, BLACK, COARSE 17 CONCRETE || (10-7-57) [
269 BasaLT, GRAY, soLlp, 2| 272 —*—:—J —{
CREVICES 1 e ' 2771
290 BAsALT, GRAY, COARSE 7 = L |
A R RS
og7 » ’ : | 52,17
210 BASALT, RED, SOFT 13 | { 16" HoLE
| i
0. | BAsALT, GRAY, soLiD 19.1 ! i 409 I'T.D.

Fioure S.—DRILLERS" LLOG AND CASING RECORD FOR WELL 85 19E-5nAal (TV/=5)

(noT TO SCALE)
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DRILLERS' LoG CASING RECORD

DEPTH THICKNESS 2.0'

(FeeT) (FEET) ‘qi.‘f”““——' — Lano
0 FORMAT 1 ON 11.5 SURFACE
5 ToP SOIL, DOULDERS 5 LTS

HARDPAN, BOULDERS 10 o140k b
15 CASING
CLAY, BOULDERS 14 ¥
29 ' ! |
BASALT, DARK énAv soLio | 2| l ‘
’ . ’ - l |
50 4 ' 1]
BASALT, BROWN, LOOSE 8 : . '4A?g X
58
K l ASING
BASALT, BROWN, LOOSE 27 134 | |
20" HOLE ‘ '
85 ' l
l WATER LEVEL | |
BASALT, GRAY 17 | 101,061 |
102 | [ (10-1-57) l
BASALT, BROWN 12 | |
114 [ —+Tvll4'
BASALT, DARK RED, LOOSE | 11 | : |"PERFORATED
|
125 :{ : | CASING
BASALT, RED, LOOSE, CINDERS| 12 | ! -J{
137 —L—L'v' f—, [— 1341
: !
|
BASALT, DARK GRAY, SOLID 24 : |
!
: !
161 1 :
BASALT, RED, SOFT 4 " "
165 ] i
i 1 75.6°
: e noLe
| |
BASALT, RED & GRAY 30 : :
| 1
i ]
I (
195 1 1
BASALT, GRAY & BROWN, LOOSE 5 : :
200 i !
507.6 BASALT, GRAY & BROWN, sSoLiD| 7.6 L i g7 .6 VLD,

FIGURE G.—-DRILLERS' LOC AND CASING RECORD FOR WELL 95 19C-258e! (T\.-6)

(NOT TO SCALE)



DRILLER3! Loc

CasING RECORD

DEPTH THickNEss 1.5°
(FEeT) (FEET) 3 4 . LAND
0 FORMAT 1 ON f SURFACE
ToP soOiIL, CLAY 1l I . T'
1
BASALT, GRAY, LOOSE, BOULDER$ 9 .
20 i - '
o4 CLAY, YELLOW, BOULDERS 4 30" | IIOS
20" HpLE -
40 BASALT, BROWN, LOOSE 16 21" ID.x /Ie"l
49 BASALT, RED, LOOSE 9  ecasineg | |
57 BASALT, RED, SOLID 8 { |
80 BASALT, LIGHT GRAY, soLip | 23 | : 107.5
BASALT, RED, SOLID H ‘gpqo.x%u
9l | ' CASING
SAND, RED 5 | | s
% |
BASALT, LIGHT GRAY, HARD 9 |
105 L ] | 8&
|
BASALT, LIGHT GRAY 23 : |
l I
128 70,51 | !
18" HoLEl |
BASALT, LIGHT GRAY, HARD 38 : g
| 1
166 ! {
(- 175.5¢
I lrJ
BASALT, LIGHT GRAY, LOOSE | 25 15.51 : -
10" HOLE l |
| |
191 ’ Vo1t 1.0,

FIGURE 7.~-DRILLERS' LOG AND CASING RECORD FOR WELL 6S I9%E-~l4BC| (TW~7)

(NoT TO SCALE)



DriILLERSY LoOC E£§ING Rggggg

1.5
DEPTH FORMATION THICKNESS | i LAND
(FEST) (FeeT) URFACE
' Top soOIL 3 A
3 BasAaLT, GRAY 17
20 -
BasaLT, GRAY, LOOSE 32 ¥ i 1
52 7,57 | '
21m1D.x%j6n l I
BASALT, BROWN 63 CAStNG I l
|
: |2M-‘
1S | , ﬂ4" HOLE
BasALT, RED 35 : :
[ I
| |
BAsALT, CRAY 37 | l
l | .
187 | |
BASALT, RED i9 ' '
206 5k rJ 2201
15 BASALT, BROWN, LOOSE, CLAY 9 ' |
BASALT, GRAY, HARD 20 | ]
235
BASALT, RED 9 : :
244 |
BASALT, GRAY, HARD 33 | :
217 : |225.1
BASALT, RED, HARD 25 | 10" HokE
302 | |
BASALT, GRAY 33 |
338 BASALT, RED, LOOSE 10 : | P45.9°7
4
345 ! . | | p¥8b.p.
BASALT, BROWN 13 | | CASING ~
358 | I
l I
BASALT, GRAY 52 : :
' VATER | |
410 PERFORATED! LEVEL |
CASING : anarr |
4207 I_- (8-1-57h |
No cuTTines ' 35, | ' : : |
{ i
o |
445, SacuE W — ax5.T'T.D.

A

FIGURE 8s~-DRILLERSY LOG AND CASING RECORD FOR WELL 45 24E-68B1 (o0BsS.!)

(NOT TO SCALE)



1.0t
DEPTH FORMAT {ON THICKNESS | |
(FSET) (FEET) -
oP SOIL 6
6 Top s
BASALT, GRAY, SOFT 26 4 l 51
32 21"1D. x3/I6"|
BASALT, RED, LOOSE 8 CASING
40
BASALT, RED, FIRM 3
73
BAsALT, BROWN 58
131
BasALT, RED, LOOSE 39
170
BASALT, BROWN i
181
190 BASALT, RED, CLAY 9
A
509 BASALT, RED 19
BASALT, CRAY, HARD {0
219
CLAY, BROWN, BASALT 13
232 '
BasALT, GRAY 21
253
BAsALT, RED, LOOSE 12
265
BASALT, RED, HARD 27
292 =
205 BASALT, BROWN, HARD 13 PERFORATED
BASALT, GRAY CAQINC
3,0 3‘0. [ —'1
No cuTTiNGS 22,7
332.7 330.7' ——

DRILLERS® Loc

I
|
I
I
|
I
|
!
|
I
I
I
I
I
I
!
I
I
|
|
I
!
I
|
|
|
I
|
I
I
|
|
!
|
I
|
!
I
=

CastnNGg RECORD

___7r_1$nn

URFACE
3
I I
I
l
I
I
I
':
|
|
|
I
' -
|
I -
|
| 306 .7
PO" HOLE
I
I
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