WIITID $TATES DEPARTMENT OF THE INTERIOR
GZOLOGICAL SURVEY
WATER RESOURCES DIVISION
GROUND WATER BRANCH

PRELIMINARY REPORT ON GROUND WATER IN THE
MICHAUD FLATS PROJECT, POWER COUNTY, IDAHO

By "
Je We Stewart, R. L., Nace, and Merris Deutsch

Prepared in cooperation with the U, S. Bureau of Reclamation
and the Idaho Btate Department of Reclamation

Boige, Idaho
_November 1951

SA-143



CONTENTS

Abatractoooooaoooo
Introduction ¢« ¢« ¢ ¢« ¢ ¢ « &
Iacation > ¢ o & @ o o
Previous investigations .
Purpose and scope of report

* o o
¢ ° o 9

Field work and acknowledgments

Physiography ¢« ¢« « ¢ ¢ ¢ « «
Areal geology .« ¢ o o ¢ o o
Subsurface ge0logy « o « o« »
Occurrence of ground water .
Movements of ground water .
Recharge of ground water . .
Present regimen . . . .
Regimen under irrigaticn
Utilization of ground water .
Springs « o« ¢ ¢ s o o s
Wells o ¢ ¢ ¢ 6 0 o ¢ o o
Dug wells + « o » &
Dediled walls™ =03z

Performance of wells

e ® ¢ & & o »

L] L] [ ] [ ] [ 2 L ] L ] L] [ ] ® L] [ ] [ ] [ ]

® o ° o

ct

® o & & ® © &5 ® o o % 0 & o

Discharge-drawdown tests

Conclusions « « o ¢ o o o ¢ o o
Suggestions for further study .
Well-numbering System

Logs of wells and test borings . .
' Wells [ ] [ ] [ ] L J [ ] * [ ] L] [ ] [ ] L] L]
Taest borings e o @ o ¢ o o o
TABLES

Table 1. Records of wells in Power County, Idaho
ILLUSTRATIONS

*® & o 2 9

® ® 6 & 9 ® ° & T ¢ ® 9 & ® e o s o O o »

e ® 8 © 8 ® & 9 © © & ® S 0,9 ° ° O ° 4 & P . % 0 ¢ @

® ®© © © & & ® © 5 O 9 O © 6 o » O & O BT S 6 P S s W0

v
® ® ® & & ¢ ©° & & o O 9 o 5 o P & O S o T 5 . 9 O & o

[ ] L J L] [ ] L ] [ ] L] [ ] L ] L] [ ] L ] L] L] [ ] L] L] L] L] L] L ] [ ] , [ ] [ ] L] L]

® ®© ®» © ® ® ¢ ©° & » ° & @ °* o ° » & » © v > o > » »

® ® ®» M © ® © & & ° ® B ° *» 8 ° © & O ¢ % ° ¢ P ° 8 0

[ ] L] L ] * [ 2 [ ] L] L] L] L ] [ ] L ] - L] L] [ ] L] [ ] L] L ] L] 1 ] ® L ] ® ° ®

® ® # & @ ® 8 6 ® ® ® & © ° B ° O O % O 9 O & 8 O & @

® ® © & o' e ©® © ® ° & S & © 9 9 © © © ° o O 2 O O &

® © © ® % ® © © © ® ® © ® © ° ° & ° & ® O o G & & & @

Plate 1. Reconnaissance hydrologic map of Michaud Flats
Project, Power County, Idaho 4+ o« « ¢ o ¢ & o o

. 2. Topographic map of Michaud Flats Project,

Power County, Idaho

Figure 1. Index map of southern Idaho showing area
- coveredbythisreport............

2. Fluctuations of water level in irrigation well
8S 30E-14dbl during pumping and recovery,

November 27, 1950

®e & & & e & & ¢ & o v a2 o

@ & o 6 & & & & ¢ o o o o o

L ] [ ] L] L] L ] L ] L] ° ° 1 ] [ ] L J L] L] [ ] [ JREN ° L] [ ] ° [ ] ® L L ] [ ] L ]

® 8 ©® ® % 8 ® & ° ° ¢ S 5 & & O S B T T S & O 9 & G

Page

EREGEEBnvwovnesem

N
o

20

Follows
page
back

back

ba

25a



PRELIMINARY REPORT ON GROUND WATER IN THE

MICEATL FLATS PROJECT, POWER COUNTY, IDAHO

- By
. Je W. Stewart, K. L. Nace, and Morris Dsutsch

Abgtract

The lichaud Flats Project area, as here described, includes
about 65 square miles in centi'al ‘Power Coun’y, souik of the Snake

Piver !n %the soutaeastern Snake River Plain of Idulo. ‘rhe principal
town a.nd conme*cial center of the area. is Ameri.can Falls.

The 1mmed.‘ate purpose of work in the area by the United States
Geologica.;. Survey was to investigate the poseioﬂity of developing
| substantia.l quantities uf ground wa.ter for irrigating high and
on’clying la.nd.s 1n the p"orosed. B’ichaud. Fla.ts Project a.rea. of the
United States Bureeu o Reclamation. Initial “4ni*ngs are
sufficlently fa.roro.bla to wa.rrant com'prehen;ive fm‘th:r investi~
gation. Adva.nced s*ud.., ﬂould assist proper utilizstion of ground—

water‘ “esoureee and would. ald ultimate evaluation of ‘:.o tal wgter :

>y

resources a.vaila.hle ia tae area, T
an - oy -
Abo'ut 10 000 acres o*’ 1ow—lying lands in the m::ha.ud Flats

project could be 1rrigated with water from the Sna.ke River \mder 8
e i

low-line distri‘nution system involvine a ma.x:lmum pumping lift of
a’bout 200 feet a.bove the river. -An additional larger area of high

and ou*lying lands is suite.'ble for irrivation with water pumped )

from wells. If sufficient ground water is econcmically available



the expense of constructing and operating a costly highline distri-
bution system for surface water could be saved.

Reconnai ssance of the ground-vate.* geology of the area d:ls-
closed surface outcrops o:t‘ la.te Cenozolc eedimmtary Pyroclastic,
‘and volcanic rocks. Well logs end test borings show that similar
materials are present beneath the land| surface in the zone of
saturation. Ground water occurs under perched, unconfined, and

confired (ar'cesian) conditions, but thp aquifers have not been

adequately explored.. Existing 1rrigat on wells. 300 feet or less
in depth, yleld several hundred to 1, gallons of water s
minute, with pumping drawdowns of 6 to 50 feet, and perhaps more.
A few we;ls‘ have been "pumped out" at tes of less ‘than 800
gallons a minute. Scientific well-construction and devgl,opmegf‘
methods would lesd to more efficient well performence.. )

A generalized water-table contour map of the area Bhows that
the prin!:&pal general direction of gromd—water movement is toward
the west an@ northwest. The southvestfern part of the American )
Falls Reservoir, and a segment of the Snake River belovr the dam.

may be perched above the water table. Ground va,ter appears to

move beneath-this segment of the ,r:lver to the Snake R‘I.ver Plain on

‘ﬂ;e‘ norhhwest side. Y . . . :

So far as 19 known, recha.rge to e ground-vater reservoir

S

is. chiefly from loca.‘l: sources and fro the runoff from the
mountain area scutheast of the project. Seepage 1osses from surface

water spread for irrigation would con! ribute a substanti;l amcmt

o
'



of new recharge to ths greund water, ',n,m_{~ the amount of euch.'
recharge might be less than the depletion of ground e:ater by

‘ P‘m!'ing Therefore, with ground—water irrigation of pe.rt of the
project, return flow to the Amarican l'alls Reeervoir might be lese
than n is in the existing regimn. Ground»water pumping where
the ground. water i.s not tribntary to the reservoir night not
_deplete the reservoir a.ppreciably, but vrould reduce the net eupply
‘ ot vater available West of Neeley.

' Evidence mdicatee that at leaet moderate supplies of. ground
vater can 'be obtained in 1ow-1yins areas southwest and northeaet
B of American Z&‘alle. but 'ehe sa.f [} perennial yields of the aquifere
eannot now be eetimated. The gronnd-wo.ter potential in high and
» outlying la.nde is not known. It ie \ml:lkely that thie potential
Mie eufﬂcienf. to eupply all high and ouelying 1ande. but the
' ‘eupply may be adequate for a, subetantial part of theae lands.

Thorogxgh. ;nVeetigetian appears to ‘be warranted.



f
Introductp‘.on

Location and Gene Features

Power County includes approximately 1, 1&11 squa.re miles in south-
eastern Idaho. 'l‘he area here describ’ed occupies a‘oout 65 square
miles in parts of 'I.‘ps. 6—9 s., Rs. 3 32 E., in central Power County
(.'md.ex map, fig. 1), and mcluﬂ.es th Michaud Flats Pro,ject of the
United States Bureau of Reclamation. Michaud Flats, a flat plain
from which the prgjeut aame is derived, is in the Fort Mull Indian

Reserva?ion, a.bout 12 miles northeast of the town of American l‘alls.

Miche.ud Fla s Pro;j ect is the nsme apﬁlied by the Bureau cf .

Raclama.tion to the whn e a.rea. of fla.ﬁ‘ to rol ling land that extends

'(e-. P ‘?q.:” .1‘ \»x& nr*,.

from the Portne'ﬁ‘ 1‘L’urer westward to e vicinlry of’ I\Tee‘!.ey on the

-

south. side of the Sna.ke R:I.ver 'below - erica.n Falls, The irriga.ble

land in this area. 18 divided by the es..ern ‘noundary of the Fort

|

g
Hall Indian Resemtion into a Micha F“ats Extension of vhe Fort

Eell Indian Project, and the Michaud M ’ro;}ec , vhich is now
under investigation by the Bureau of Reclamtion.

The ground-water investigation herein reported upon was limited
to an area west éf the Indian reserv tion bc;undary'. The area
covered 1s a narrow ;belf of land at t%he southeastern edge of the
Snake River Plain, bounded on the northwest by the Snake River and
Aﬁorican Falls Reservoir and on the southeast by the Deep Creek
Mountafia. The belt of land is about 18 miles ioﬁg from northeast

to southwest, and about 3 to U4 miles wide.
' |



Yh

onval

1
i
g
Cwim¥ a3 N0
A
Jv‘\-v

=

oan o
!
_

NOSU3IIl3r

<o

———
{

3!&&.(&

SYNY D

o I Ot e e ™ et o
v

Il- e — - —— ——
r
49
oena®

¥ v 19

Tvg

L.

nio, EL.!”VV
I3
\1.. 34134V,




-

American Falls, the principal town and commercial center of

Fower County,. had a population of 1'.890' in 1950. Much of the ares

. 1s dry-farmed lands from which the principal crops ere vheat, ocats,

darley, and rye. The area is served by the Unton Pacific Railroad,

U+ S« Bighway 30N, State Highwax'j?, and numerous local roads.

Previous Investigations

A geologic study of petroleum possibilities 1n Power and

Onelda Counties was made by Piper in 19231/ A report by Stearns aud

others 2/ on the geology and water resources of ths Snake River

, ,I_-f Piper, Arthur M., 12‘ Pusi‘bﬂit&ec of petroleum in Power amd

Oneida Counties, Idaho: Ida.ho Bur. Mines and Geology Pamphlet 12,
24 pp., 4 pls, 1 fig., December.

2/ Stearns, H. P,, Crandall, I»ynn and Steward, W. G,, 1938, Geology

- and ground-water resources of the Sneke River Plain in south-

eaatern Idaho: U. S. Geol. Snrvey Water—-Supply Paper 774,
pp. 69-72, 117-118.

Plain included data on the Michaud Flats Project area. A plan map
and profile of the Snake River in this area has been published, 3/

~

5[ 'ﬂerner. E. I..‘ and Lurdberg, John, Jr., 1939, Plan and proﬁle of

- Sneke River, Milner to Pine Creek, Idsho; Henry's Fork, mouth to St.

_Anthory Dam site: U. S. Geol. Survey, 12 plan and 7 profils sheets.

| :

- Txey

D. P, Affleck and. L. D. J’a.rrar& of the Bureau of Reclamtion,

‘canvassed many wells in the area in August 1949, as a part of the

~Bureau's preliminary study of the proposed Mi_chaud Flats Project.
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Purpose and Scope o# Report

“This report reviews the results of a preliminary investigation

“by the United Stétes-G‘eelogical‘-\S of the source, direction: of

underflow, quantity, and availability of ground wates-for irrtgation

in‘ éhé'“l.n{éiicaﬁ' Falls area.x The immediate purpose of -the investi-

gation was to assist study by the B eau of Reclamation of the
relative _evetiomy and ,feasibility of eveloping ground water. rather
~than diverting sv.rface‘water& for irrigating part of the Dfichaud
Flata Pro,ject. | o |

. e Lon .
. S e R e

- u
“rvy

Approximately 10 OOO--acres of land bordering the reservoir and

e R M PO R m wipok TR
e pm e
- st o

.. .Tiver northeast, and, soutnvast o:t' Am 1can Fa.ls (here..n cal.;ed the

ﬂ‘a:ul« - . *15493:.:'

o 1oxvl‘:ie tr;ct), is comparatively fl"t and is 1ncluded“ in tlw project

provocsd to be 1rr5,gated vr* th surf e water from the Sna.ke Rnrer. A

o v < e e

max*mu:n lift of a'bcut 200 feet woul ’oe requ.ired to get water from
the river to the distribution systel# An area of about’ c.U 000

n 'add‘ tionel acres (herein czlled -the highline tract), is very. ..
| 1rregu..a.r E.n configura.tio*x and h.as éonsidorable Tel ief . Part-of the

NP

highliue trar't is aboVe‘ the Iowline distri'bution sys‘*em; ‘other parts

- either are isolated from the system or are too-rowgh for practical
P B n adpf, el .- e :
2 gravity 1rrtgation. If wa.ter Irom lLocaI’ undefground eom'ces could be -

deweloned on a substantial lcalo. izrrigation from wells in the high-

T ‘iine t"ect mighf‘. be economicalIy fe

«-.,,-

stra.tegically located \-rells would e' ixnina.te the need for relift pumps

to raise water ‘to parts of the hi

sible., Irrigation from -

ine tra.ct and for costly ’

P

atructurea to deliver water to iso ted tracts. Areas that are too



‘ rough tp be leveled might bg 1rr1ga.ted. with sprinkler systems
. supplied with vater from wells. -' | .

. The da.ta. conta.ir.ed herein were obtained chieﬂy during rapid
reconnaissance ia an area for which little subsurface information
.{s_ available. Observa‘c‘ ons. of water-leval fluctuations have not

‘bee.rx: of_sﬁficient d:uration to be of much qse. '.l‘he 1n:feren~es and.
. recommendations herein are -of a prelimirary a.nd lr.ig,hly generalized

_* nature; they-mey be modified appreciably after further study.

‘Field Work and Acknowledgments
" Data were obtained .during; a brief field'study, September 13-27,
1950, and f‘réni‘éubséqueni periodic observations of w;ater;level'
fluctuations in wells., A-geologic Feconnsissance was rade,
e:d.s‘biﬁg 'wells.wera canva_ssed, v}atef levels in wells were measured,
“‘and available well logs and pumping information were collected.
Twenty—f;:i;.i' wells were selected for continued 'cb-servation, and
periodic measurements of water leVels in these wells have been made,:
A brief. d.ischarge—d,rawdmmwtle;: vas made on well. 85 30E-1lcbl. Well
ce.gvagsing and. engineering study were by J, W, Stewart. Geological
i Teconnaissance was by Morris Deutsch..  Geperal. recbnna:j.ssance_ and
- supervision were by R. I... Nace., ~ s., W'.@ Fader,. Po. T» Voegeli .and
wG‘ B. Brandvold, of. the: Geological Survey, assisted in the. fi.eld.
a,-and.’laboratory. work,: - - ;,-w: ST R TE N P = -
:Fred. Sawyer,, superintendent of. ghe American. 1’@.115 Power Plant,

*furnished the logs of diamond-drill cores from the site of the powver



plant. Bobert Cure, well ariller, cotected cuttings from several
wells in the area. T. C. Sparks, Water Superintendent of American
Fa»llns, and local residents of the American Falls area furnished
ui.s'eful 1nforma.tion-. The iﬁvestigations were financed largely by
the Buz;ea.u of Reclamation. The Idsho State Department of Recla~
mation participated in the operation L.nd maintenance of thﬁ netvfork

of project observation wells, and in the duplication of the report.

The investigation here rerpozited as made at the request of the
eﬂ District; Bureau of Recla-

Planning Division, Central Snake Riv‘
mation. I_zwestigatioz\xs ;:f ground w;téer by the Geological Survey in
Idaho. are under the gonerai directio | of A, N, Sayre, Gh;ecf of the
Ground Water Branch, Washington, D. CG., and under the immediate )
supervision of R, L. Nace, District l#eologist. Boise, Idsho.

Maerk R. Kulp, Idaho Stgte-Reclamatioﬂ;Engineer, participates in the‘

direction of the cooperative ground-water investigations,

81027 ‘
\here the Snake River borders on the Michaud Flats Project amea

the river has carved a narrow gorge which is about 100 feet deep at

<

' American Falls. From there to Massacre Rocks, about 10 miles to the

southwest, the depth of the gorge es from 100 to 150 feet, The
dem et Americen Falls 1mpoi:nds"a‘ reservoir about 22 miles long and
2 to 8 miles wide. The maximum upstream extent of backwater is'to a

- point ‘sbout 24 miles downstream from Blackfoot. The central Snake

" Biver basalt plain lies north -and weft of this segment of the river. '



An ailuvi;i’plain 3 to 4 miles ‘:w.i‘de box'-ders‘ the southeast
gide of the river in the arez here ”di.s'cussed'. Alluvial fans extend
onto the pla.in from the mouths of the canyons in the adjacent
mountains,’ Gen'aly rolling foothills of the Deep Creek Mountains
':occuyy'mch of g;}g‘\reclgmtion prcject area’ and-grade into the .
a.;l.lnvi'af plain. The foothills are feiativts.lyf rugged* along the -
southeast margin of the area. | - l

A drainage fn the area 1s to the Snake mver. through Ferry
Hollow, Sunbeam, Cold, and Little: creeks. These are intemittent
at their mouths and across the alluvial plain, but their, headwaters
" are perennie.l and have cut- deep canyons 1n the Doep Creek
Mmmtains. T P R
o The total phsiographic relief 1n the area is a.bout 900 feet.
the altitude rang‘ng from I, 230 feet at*’ the pro;ject boundary on the
" gouth bank of the Snaks River 'below the reservcir ‘ta 5,130 feet in
i the 200 .,hills ‘of the Deep Greek Moun\‘:atns southeast of American-

Falls. The altitude 'of the water' surface in A.marican I'alls

“' Reservolr during the pericd September- 14 to-22, 1950, when Tezsure-

" merts of Eronné.—v'ra‘bef Ievels were made, was.4,338.8 feet above mean
sea—laverl datum. 'zhe altitude ot the water surface in the Snaf:e

River at the Neeley gag:lng station dnring the same period. vas

e e -

h 2&7.3 feet. At the rated reservoirwcapa.city of 1,700, 000 acre~ ,
: i - S ool /

.- feet the altitude of the reservoir wa.ter surfaqe 18 1&» 351\-.5 feet.

The altitude for rated zero capacity i.s abou'c ’4 295 feet. The

maximum altitude that actua.lly has been rea.ched is d)out l& 355 feet.

9



Areal Geology
- Paleozoic sedimentary rocks in the Deep _Creek Mountains are

the oldest rocks that crop out in the area. The late Cenozolc
American Falls lake beds and Neeley "beds, comsisting of clay,
silt,. sand, pebbly sand, and tuff,: u‘#p out in the Snake River gorge

and in tributary valleys below the Am%rican Falls dam. The beds

.accumula.ted in ancient basal t-dammed #akes of wide areal extent,

including all or most of the area her% reported on, whose shorelines

at times weres about 100 feet higher t%a.n that of American Falls

" reservoir. At some places the lake bbds are interbedded with volcanic

rocks. Tuff and basalt of the Eagle Rock tuff and Massacre volcamics
crop out in the gorge of the river below tl;e dam and in enfall_
scsttered\ontcrops gouth of the river.

.- - In most of the project area older beds are covered by Quaternary

* flood-plain and slluvial-fan sediments deposited by the Smake River

-

and its principal local tributaries, Sunbeam, Cold, and Little Creeks
and Blind Stream. The Deep Creek. Mountains were the source of -

much of these sediments. In much of the area the sediment and rock

. unite are overlain by a mantle of undansolidategl ligm:—tan to brown

-
jadide 341

-

S

loess. : i . T

B S

~- ~ B e - .
. R K L i ? ~ . - e I “ . 1 . .
- . (. AR 5 N i e e LI Vo«
: . S

Basalt 'a.ndﬂmo:'.e 'Qéiﬁid :t;po's‘: of volcanic rock are mté}bédded
with clastic sediments to an unknown depth beneath the surface. Rhyo—~

Lo

i Y

lite tuff and obsidian tuff are present at shallow depth. Drill logs
|

t

10 .



show that beds of clay, sil%, sand, and gravel overlie the major
basalt flows. In the "lsou‘:hemmp;a.‘x;iz__gjf the area extensive derosits

of rhyslite +uff end sbsidian tuff ars intermixed vith the sedimentes
The "b? ac't s:md"* ronorted bty some drili'ez;é. consicts of g;,rains of
basalt; sore of tha. "alack ssnd" may he Toloante ti*...f."‘:‘: Pasiz
'compcéitlnn. The so-called blaekjdck* of &ri? 1ers ir *"'3 area is
cbsidion "mf;‘.. L N L ‘ .?

Northeastward from American Falls 'vélcax.lic réé'k lapnaren‘le];&-“ wa;s

not eanountered by ths drill in :my cf ms wells reported herei:n.
‘The maaerlals drilied below the fmezican Falls- ._ake beds in $hat .

area ara qand‘,, rans ging from unconeol‘ dated. sand. to hard we]:l- :
‘ cementad sardstore. Tongues and lenses ‘of sil and clay ara |
’int-.a;bgdﬁé.a.d with goarser materials at many ﬁl'aées. 'Bnth the lake
beds and urderlying sand cuntain grave- lenqev but gener 1y. these

are *n ‘thin beds of small vo.‘.u:netria mortavcao -

Occu.r“"snce' of @rovnd Wuter .

- ~.

Avail e subsurface daua. from 6*11 or: lngs 'md. rsports of

w V,

well osncrs is not suf cmnt to indicate tna deJails of ground~-

o PR - DR
wtte* o"ctu‘rence ir. the Michaud. Flats Pro,xefw. The ameunt of
o SR v zhnita
inf orma on a.bout exisu:lng wells is extremely smell because e.bout
i E A b 3‘ .3....»,";.,?"’5:‘ b3 -
three-fourtks of e,ll wells in the ‘area have been a‘:ani.on*d 'me. for

AN : PRV

wz, .

LRI pioe
t. LE R

e e
. ~~:;..~-.v.¢- ,1\ [t

these pa d;i]’.in,, corstmction, or proo:xci’ion a.ﬂtq. ars a.va.l" avle.”

! e o ¥
.

For LETy p:ch.cing wells im?ormaticn cn\.J'l nnt e o‘rta...neé a‘vout the

“ancunt of‘ cas ’ng sni the slze a.nd poqition ol ;axfaraficns. Rscords

11



show that water from some deeper sourqes that ha.Ve been drilled may
be under low &rtesian pressure.. At ddpths greater than thoge yet
- drilled there may be untapped sources of water,

Some useful avalleble data pertain to the region northeast of
American Falls, between the regervoir and the foothills of the Deep
Creek Mountains. In that area irrigation wells 200 to 300 feet deep
tap two principal depth-zones of ;ratur-bearing material. The upper
zons, extending from the surface to a maximum known depth of about

|

80 feet, containg water that may be ;Irched or semiperched in a zone

of saturation ranging from 10 to %5 feet in thickness. Below this
13 60 to 115 feet of relatively 1mer+1ous material, chiefly clay,
clayey silt, silt, and fine sand. An underlying sone of gravel ani
sandstone, extending to unknown depth, containg water that has been
t&'pped by several irrigation wells,

- It i reported that the water table in the shallow zone
fluctuates widely and wells that tap only this source yield \very
limited quantities of water. The areal extent of the sbal}ow water
body 1s not known but 1t appears to be limited largely to the narth-
‘aas‘tom part of the area. '

M&mc’e is not m:fﬂcient to deternine whether water of the _
lo§er gone is conﬂnod. but 1t 13 believed to be under low artesian
prossm at some 1oca.11tiea. 4 | |

The driller's log of the Eames well (7S 31E-1da2), about 1} mile
southeast of the shore of the American Falls Reservoir, records

shallow water in sand from 65 to 77 feet, and a deeper source of

12 1

’



water in gravel az\xd sandstons from 195 to 292 feet. 'Bhe material
separating the two water-bearing zones is predominantly 'e‘Iay, silt,
and fine sand. It 15 believed ‘tha.t the casing in thia vell 1s
perforated in both the upper and lower zones, and the driller
reported a depth of U8 feeb to the static water level when the well
wasg complated. This is 17 _feet.above the depth to water reported
when only the shallow eone had..-been pentrated. fn 'Septem'be.t_ 1950
the depth to water was 54.Y4 feet below the land surface. Possidly
the lower water ia under aﬁesiaﬁ pressure and is leaking out into
the upper zone of satura.tion. | \
The log of the Smith well (7s 32E~7da2), about 1% milee sonth-
‘ east of the Eames vell near the foothills of the Deep Creek
‘_Mounteins.'records water in eend from 35 to 68 feet, and deeperj'
water in sandstone from 190A 'c.e -295 feet. clay,Asandy clay, gravel,.
. and sandatone sdepsu‘a.‘;e the ’c;wo‘ .aqnizgere.. There is no evidenca that
~ any sourze of water tappedé by this well is under artesian pressure.
Avail 3.'ole drillers' logs i;ndica.te only one main' .aquifer in the
southwesi'ern part of the a.rea, ‘put the d.ata are not sufficient
to show the lateral ertent and thicknesa of the water-bea.ring

&famtion.

A Ly . R

The reconnaissance hyﬁrologic me.p (pl. 1) showe by contours

the approximate altituda and canﬁguration of tae grqmd-water

S

pressure surface in the American l‘alls area. The ma.p is based on

we.ter-le"el measuremente by the Geological Survey, chiefly in

Serterber 1950. DMuroceu ¢f Reclamation local leveling records were
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used to compute the altitude of the water surface in feet above
mean sea-level datum of 1929, Pacifie Northwest Supplementary
Adﬁustment of 19&7. The_pressure—s'u#"face contours are subject to
revision for ree.sons noted below. J |

1. A few wells had been pumped} immedia ely before being ,
measured. a.nd. the water levele as me#sured b nct ha.ve represented
a.ccura.tely the pos:ltion of the water ‘tadble.

2. Confined unconf:..xed, and. perched or semiperched v}e.ter could
not be distinguished in all wells. {l‘herefore the hydrologic contours

do not necessarily repressnt a nomh pressu:c svrface (water table)

at all nlaces. The contours ma.v be mewhat d;storted especially

1n parts of the area northeast of ican Fa-ls, where water levels

were used as thougx they represent a’ normal pressure sur.t’ace, whereas
- .
in some wells they may represent unvecognized 1ow—a.r’cesian-—pressure

suri a.ces .

3. Alti cudes of some wells in the area have not been d:etei'mined-
ccmpletion of the leveling would improve the accuracy ard extend the

area of contouring. Reconnaissance 1eveling that has besn dons is not

sufficiently precise to permit a.ccu.nate map compilation.
_As a vhole the hydrologic map iﬁs balieved to be a reasone.bly

accurate representation of the gen configuration of the water

ES -t s SN " . I, -~ .

table. and of the general direction of groxmd-water unﬂerﬂow. but -



~Movemegts’g_'g_z_;g;l_;:l__1d;_‘ Q@i '

. Movement of ground: watsr in the area mapped im generally
northwestward toward the Snake River and Amer:&:an TFalls Reservoir.
The hydraulic gradient is ahou.t 50 to 70 feet per mile in the
hilly section 1n the southwestem part of the area, and about 15
feet per mile in the nearly level flat af.ea in the northeast.

The trends and altitudes of the water table contours south of the

river in the vicinity of American Falls and Neeley suggest that the

o~

C e S Wy

southwestern pa.rt of the4 reservoir bé.sin and a. reach of the river

channel below the reservoir, may be abave the wa.ter table, 'l‘he

i

materials underlying the basin a.'nd c.ha.nnel m..y 'be of sufﬁciently
‘law permeability to perch the reservo.tr a.nd river. Although

neasurements of ground-water levels could'no,t be made in the

» .-

. critical areas adjacent to the rivelr‘ andxreservoir, it 1s apparent

*

that the water-table contours would have to curve downstream as
they approach these areas. Recent test drilling by the Bureau of
Reclamation at the Eagle Rock :Dam site, about 3 miles southwest of

N’ealey, shows that the wa.ter table 1n tbat a.rea is 'below the river

%,

ievel. It 1s likely thae both the river a.nd the southweste*n pa.rt

o*’ the resemir lose a:ppreciable ‘amounts’ of vater to the ground.

. Southvest oo‘.' American Falls ‘gromd water may pass beneath the

R B . e fa A Y

river from the south to the north side. Prom the vicinity of -

R

Seagull Bay northeastward the ground. water’ a.ppears "to be

tributary to the reservoir.

.
+
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Between American Falls and the fﬁrm;r location of the
Neelei gaping étation in sec’. 11, T. SL S., R. 30 E.. i"ﬂxez.'e.it!
about 35 second-feet of gronnd-dwater inflc;v to the river aiong
the north bank. A‘bout. 25 second.—feet of ’t:hiaﬂ";comes from Ru.egar N
Spr:ngs. about 1 mile below American Falls. The remainder comes
from va.rious small seeps. apparently mostly from 1rr1gation at tho

southwest end of the A‘berdeen irrigation project." 1/ There is no

- Crandall, Lynn, personal communication, August 31, 195l.

appa.rent hydraulic connection bet‘msen the grouhd' water represehtéd ’by
the contours on the south side of the rivex: tp].; I) and ‘the ground water
that discharges to th;north bank of 1;h9 ‘x;i.vér below American Falls.

| Seeﬁs~ or springs have not been found in the south b;nk of the river.

v e ey R Y
PRSRC A

LT RN

. BRechargze of Gro Water

. Present Regi en
. Natura.l recha.rge to th.e gromd—w ter reservoirs in the American
. Falls area is derived directly and i 1rect1y from precipitation, of
vhich the_ _am;nal average: ’j..n tpg area ,,._3...?'?_9“}" 13 inches, Much of the
rocharge is {:pm sn:fa?ge-y%ter:ge‘} losses along the chamels of

the morous streams that cross the

- 3

ea from the Deap Greok Mountains.

Loge

especially during periods of heavy 't, Because of the lim:lted

precipitation énd its strongly seasonal dﬁ,‘stzfi'bution. posﬁ of the

streams are intermittent below their headwater areas.

16



Ixcept during the period of heavy spring runoff, very little

euéface water is discharged by these streams into the Snake River.
Some recharge may be derived from seepage losses from the south-

western part of the Ameri‘qanﬁf'ans Reservoir, where the reservoir

bottom ap'pears'to be above the water 'tabile. and from the Snake

River b_elov} the reservoir, The northeastern part of the Michaud

Flats Préject may receive re_charge‘ by underflow from areas to the

northeast, where there are known large supplies of ground water.

_ b Water levels in the wells generally rise in seasons of melting
snow and decline during the dry months of summer and fall. Erratic
fluctuations of water levels in wells 8S 31E-18dbl and 8S 30E~13ac2,

“which tap shellow water-bea.r;ng material, appear to be caused by

seerage losses from nearby Warm cr.eekf..; In September 1950 and June
1951 water levels in most project observation wells rose from &

_ tenth to a few tenths of & foot, The September rise may reflect
o ioqé.;‘réchai-ge from late summer precipitation, The June, ri:se may
be a tardy effect of spring precipitation and of regional recharge

‘from. melting snow'in the ﬁearby mountaiﬁs_.-x. Records of water ~

leval iluctuations cover too short a period to support much

i LT S S N D St e e Lo
interpretation, . = . Pra

i -

An estimate of the amount ‘of water discharged from the ares
"“ by surface rux_ioff; wapotii'énsgi;é:;tion, ‘ground—water underflow, and
~ other méédéf'gs deyond the ‘Ec:oﬁ’e_ Jf this preliminary repart. Further

& 0w, .,
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and d1scharge to storage levels in American Falls Reservoir and to

the ‘stages and channel conditions of the Snake River.

. Reginen Under Irﬁg&tion , S
-The effective precipitation, available for consumptive use by

orops, and other vegetation during' thl growing season in thp Michaud

Flats i’roject, is not knowvm. Diversion requirements for ir::igation

with surface water, expectable _conux?xp'cive ;lse, end probable ‘logses
by deep percolation also are not kno_‘ R ?herefore ther‘e 13: no
adequate basils for estimating the am+unt of ground-water recharge
- that might result from percolation }I.J;sses of irrigation water. An
estimate of the order of magnitude .o+ t hese losses may bs gained from
- speculations based on experience and observation elsqwhere; Asguming
8 diversion requirement of 4,1 acre-feet per acre and farm delivery

of 3.6 acre-feet per acre, for 10,000 acres under surfa.ce—wat*erv

{ .

Arrigation, total annual diversions would amount to 1&12000 acre-feet

. of water. Canal losses by seepage, aporation, and waste Amigh‘t
amount to 5,000 acre-feet, of which
reach the Vzone\ of saturation as ground-water recharge.w Farm

delivery of 36,000 acre-feet might result in the contribution of

18,000 acre-feet to ground~water rec

« - Total ground-water re—
+.charge thus might be about 21,000 acre-feet. These figures have no

. +factusl standing whatever, but they can be used to illustrate

-

- qualitatively the changes in ground-water regimen that may occur with

irrigation.
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- ‘ ‘Increased ground-water storage would cause the water tadle to
‘'rise in and near ihe irrigated area. Vhere the stbsurface materials
~_a.fe of low permeability and low perosity, or both, the rise would be

relatively rapid. Soil-drainage problems might develop in #ome areas.
Incredased hydraulic gradients would;. increase the ground-water .

. /" contribution o the Americam Falls Reservoir, and build.-@ of the
water table might reduce ‘seepage losses from the southwestern pa.rt

" of the weservoir.: The time lag between application of vater to the

. lend surface and increase of return.flow to.the reservoir might

range from days to months, depending upon'the pérmeaﬁilit:r o.fl':-aquifers,

. the.distance of the ‘recharge area from the area.of discﬁai:g‘s',: the

“’velocity of the imduced. ground-water réoha.‘.'rge"w'a\;‘e', ‘and. ‘o’.‘-sihe‘r ,

'£~'::t:a.cto,r.s'. All" the induced recharge- could hot be cre:nted as return
«-fIlow %o the resarvoi—?,‘ however, because-some of the wq.'qver;'-"would pass
_beneath the- river dawnstream f£rom‘the -i'e'éerw'r‘o"ir"' énd ‘Join the body

of ground weter beneath thé central Snales-River Plain _ﬁpitn 6': .the

_,river. On therother- hand, ‘the.upper part'of lake Walcots, and a con-
" .slderable reach of the river abové it, is fed. by ground water from
_the central. plain, down - the- gronnd.-water gradient from the area of

loss from the Michaud. Flats Pro,jeci:. ?herefore, a part of the water

[ =

lost: by: underflow from the project belt;w Merlcan Falls would anpear

4"’*1 R d

LF G 1.’;, -"'a ?f‘_ ‘. er‘::j oy :; :gh ) . “..
s as return flow above Minidbka Dam, Foi' these rea.sons, net depleti.on
FETO X %Y ARILEIID o%m il e . ;

ot .the surfa.ce-—water supply above Minidoka Dam would ‘be lees thﬁn the

total diversion for the Michaud Flats ?‘ o3¢ b,

-
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Irrigation of on1y~a.' small tractjwith surface water alone has
been oconsidered above. Concurrent i >igation of a larger tract with
pumped ground water would alter materially the trend of effects from

irrigation with surface water. 1;3 [ that 54,000 acre-foet of
water might be pumped, of which possibly 27,000 acre-fest might
return t;: the zone of saturation, nét: depletisn of ground water would ’

" be about 27,000 acre-feet, which is substantially more than the
supposed recharge induced by irrigation with surface water.. The net
depletion of total ground~ and surface-water resources in this
instance would be the amount of pumpeh ground water consumptively
used, less the amount of diverted suri’ace water that reaches the
zone of saturation, plus the amount of surface water consumptively
used, or about 26,000 acre-feet. Th# proportion of net depletion
above American Falls to that delow ca.lpnot be estimated at present.

- Again it 1is emphasizegl that the mbove computations are
‘41lustrative only. They have no necessary relation to actual
conditions that may develop, and they have been introduced. only to

""indicate the probable nature of those conditions and the interplay

- of hydrologic faétora that are or will be operative.

Utnization ot und Water

Ground vater in tho Michand l'la.‘s Pro:)ect area is obtained largely

tron dug md drilled weus. Springa ntnise;:l to a umited extent.

.o
el 1
’ s 35 ) B
TR . K . et P s . v , ~ .
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. P - J—— .

~ Minor springs in the foothillg area were not investigated, In
the SE; sec. 18, T. 8 S., R. 31@1‘... the large Indian Springs emerge
20



from a hillside along an inferred faul\t, where there are large
deposits of travertine. The springs are reported to y;‘.eld 1.5 ‘
million ga.llons a day. The temperature of the water on September 22,
1950, was 900 . A svimming pook formerly was maintained near the. -

springs, but. all the water now is used. for irri.gation.

: Wells
The depth to water 1n wells ranges from 25 to 70 feet below the
land surface in the valley ‘oottoms, 80 to llLO feet. along the ddge of

the valley slopes, e.nd 150 to 2’45 feet in the foothills ‘of the Déep

Creek Mountains south of Anmrican Falls. .

. Duzwells wells ~— Some domestic water supplies in the area are“'
o'btained from dug wells 'ln the valley ‘bottom and in the alluvial ‘
Plain on the south side of the Snake River. Nearly all the dug
wells are 1n '1‘. 8 S.. B. 30 E., 1n the v:lcinity of bhe Village of
Nesley, abm_:xt 4 m‘lles 'sou‘thﬁres_t of American Falls. »Most _of the ;.N
fin:lshed dué wens' are 2 'to'*lt':f'e'et :ln .diameter\ and are :éribbed with .

either wood or stone. The depths range from 6 feet at. Indian |

, Springs to a report‘ed IOO feet at Hee'le:r. ‘.Dug wells yield from 5

K

&oZOgallonsaminute. R

"
.

M_q__ Lg g — MoSﬁ irrigation wells are situated in valley
bottoms nea.r the edges of valley slepesa Drilled domestic wells

are acattered throughout the area. including the foothills of the :

Deep Creek Monnta.ins. ) Walls drilled by the.cable-tool (percussion)

method are the' more cammon type- and renge in. diameter ‘from  to, 16

" inckes. Most domestlc wells ave 6—1nch' & large m::;xber of 11~1nch ,

- .
3
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wells have ieen drilled but very few are now in use. Most of the

domestic wel]’.s are cased to about 10 *o 15 feet belov the land surface,
with upen hole below. A few, driliedjin exceptionally‘mstable
materie.ls. are cased Ahromghott. !he}ue:t gammn eastaz ts 0o. 20
galvanized iron, locally calle& “stovo-pipe casing', 1/

t

z

. —j ‘This is not true stoveplipe casing, which is double-walled.
The term i3 used by local well drillers in reference to the thin wall
- and light weight of 20-gage casing.

, Irrigation wells range in d.iametLr from 8 to 16 inches, the
10~ and l2-inch s;zas being  the moﬁt xtmmucm. M;mt irﬁgat&on wells
drilled within the past 5 years are M to 16 inches in digmeter. Tﬁe\
common types of casing in current us | are (1) dlack-iron, (2) steel,
and (3) flume-pipe. Practically all the earlier wells were cased

partia.lly with no. 20 galvanized 1roni. An appreciable pei’centage of

irrigation wells is equipp-d with mqrovised casing made from hot-
water tanks and steel oil dr\uus. Conlmonly the casing 1s sea.ted Just
‘below the wa.ter table, regardless of the total depth of the well or

the character of the aquifer. In waﬁls finished with s].ottsd caaing
m the zone of saturation no appa.ren effort was mad.e to relate the
slot sizes to the grain—size cha.ract ristics of sedimenta.ry_ aquifers,
or wtth the expected or desired. p\mp ng rates. In at least“fs'éne'
wells the slot openings provide 1n ficient vater-entrance ares,
causing excessive head loss 1n the wells and large drawdovn during
:ptmping. For these and: othqr reason‘ satisfactory ‘pumping tests
cannot be made in existing wells, |

2



- The methods and materials generally in use for comstruction
of domestic and irrigation wells in this ar_eé. are 'unsluitahle for the
B type of materials drilled. The wells deteriorate rapidly, caving
is common, and there is a very high percentage of abandoned wells.
Approximately 50 of the 80 wells that were canvasged have been
* ‘sbandoned (table 1). Further study is needed to determine the
types of well construction that are suitable for the water-bearing
materials in the area.

The depth-of the wells varies widely, Irrigation vrells. even
in areas vhere the water table is only 25 to 60 feet belov the land
surface, are 200 to 300 feet deep, depending upon. the quantity of
water needed and the driller's estimate of the necessary depth. .

- Most stock and domestic wells are more than 24 and less than about
“5"370'feet deep. ST o
. Performance of wells.—— Irrigation wens in the area are pumped
by deep-well turbines having 3 to 7 steges; most stock and . '
domestic wells are pumped by.windnill and 1ift pump. A few .
domestic wells are coannected with closed pressure systéms, |
_ "Very few data are s;ailable on the rates and quantities of -
“water pumped from wells. Information from well owners and drillers
. indicates that the capacities of’-niost\ir/rigation wells are severely
limited; many can be pumped "dry" at rates of 600 to 800 gallons &

e PE gy vk -
LA “

minute. Tﬁé drawdown in some wells pumped at these rates ranges

" “from a few feet to 50 feet,

W
iy
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The Kramer irrigation well (85 30E-22821) penetrates lava in the
lower part of the well, which has a.vtAtal yield of about 1,400 gailons
a minute with a 10~ to 12-foot drawdown., The: Zaring irrigationm well
'(85 30E-14dbl) ylelds about 1,180 gullona a minute with a:éravdom of

4 feet. In the Eames well (75-31E-1d42) the drawdown was about 41
feet after 7 hours" pumping 1,400 gallons a minute. The water pumped
from this well in September 1950 contained an excessive amount of sand.,

The drawdown in two public-supply wells (7S 31E-29 dal, -da2) at
Amerfcen Falls was reperted to be 6 8 feet after 60 days' pumping
375; and 550‘gallons a minute, respectively. A C e s

Discharge-drawdown tests.-— The Zaring irrigation well = -

(8S 30E~144b1) was pumped for 3 hours on November 27, 1950, after

‘drilling was completed, but it was possible to make only incidental
observations relating to the wb.ter-hiu;ing properties of the aquifer,
The well is near the river slope on: the.north side of U. S. Highway
30 about a mile east of” the Snake River, The well was: not cased at

ter was 10 inches and the depth

the time of the test; the hole di
about 180 feet. - The discharge test rwith a deep-well turbine.
pump, powered by & diesel: engine. The end of the suction pipe was
~" 180 feet-below the land surface. Water—level measurements. were by
<. atésl tape and elactric-tape; the discharge was measured with a §—inch
A mtggw, veir and manometer  gage on g-inch discharge vpi{p‘e_.: .. |
" ‘;ﬁ\é'«av‘eraga\rato» of pumping was 900 gallons a minute ‘if'é: 1 hour
and 1,180 gallons a.minute for the s cceeding 2 hours. A 1a':;5q',amonnt

of sand was discharged btaut durdng the first honr the weter cleared



considerably. The later increase in pumping rate caused additional
sand movement and the water contained much sand throughout the test.
. The depth to static water level in the well before ths test was
121.4 feet below the measuring point, which is 0.3 foot above the
" land~-surface datum. After pumping for 15 minutes the water level .
had dropped 2 feet (fig. 2). The maximum drewdown of 4.2 feet occurred
after 115 minutes of pumping, and at the end of the test ‘the net
drawdown vas 3.7 feet. Erratic fluctuations of the water level
during the test were/ caused by varying pumping rate and excessive
caving of sand, presumably from the depth interval 121 to 169 feet.
A steadily increasing pumping rate and dewatering of a cone of
depression in the aquifer probably caused unstable material to
slump and partially £111 the hole, redeeing pump efficiency anti
steadily increasing the drawdown until most of the loosened sand
was p'umped from the well. Caving continued at intervals throughout
the teet. , .

The teet was too short to permit determining the water-bearing ‘
properties of the aquifer. ‘Moreover, the results obtained are not
representative of the drawdown that would oceur during continuoua ‘
\pumping at a~. steady rate for a Ionger period. in a properly con—-
structed a.nd developed. well The teet &oes ind.icate, however, that
the permeability of the aquifer ie high, and moderate to large
yields can be expected from properly conetructed wella eouth of h

i

Americaa Falls glong the slcpe neer the river.
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1t s reported that a test of the Lish irrigation well
(7S 31B-32bd2) was attempted, but that [the well was pumped "dry"
in less then an hour, at a pumping rate of 600 gallons a minute.
The well is 103 feet deep and the depth to water is 86 feet below
" the land surface. »

The Thorntor irrigation well (8S 30E-7ac2) was pumped in October
1950. The depth of the well is 315 feet and the depth to water 259
feet below the land sui'face. The well was pumped "dry" after several

hours of pumping at 800 to 1,000 gallons a minute.

Conclusions

’l!he low yield of most existing we] 1ls in the Michaud Flats
Project 13 not an accurate index of the quantity of water tha.t 1e
available or that could he developed 't»eceuee 1mproper well

construction 11mits the output of ma.ny wells. Sand screens he.ve not

been used and in thoee wells tho.t are equipped with slotted casing

the a'.l.ot dimensions vere selected at m, without rega.rd to the

mechanical composition of, the unconsol dated. aquifer. Artificial

gravel pacld.ng hee not been tried and natura.l graVel packs that

N Mg

are present were developed unintentio 1y.

The safe yi.eld of the ve.ter-bee.ri ; meteria.ls cannot be determined

until more 'oa.sic data are obta.ined about the hydraulic properties,

%

areal extent, thick:ness, sources and unt of recharge, and

fluctue.tions of wvater levels 1n the a.quera. \

26
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A moderate supply of ground water is available in the alluvial
and volcanic aquifers in the plain southwest of American Falls.
Northeast of American Falls moderate yields can be developed from
wells in some areas; other parts of ftﬁe northeastern area.are less
" favorable for ground-water development. Thus at least a part of .
the lowline tract could be irrigated with ground water if that
becomes desirable, The effects of heavy pumping on the ground-
water regimen and return flow to the American Falls Reservoir and
thé Snake River cannot be quantitatively estimated on the basis
of available data. It is possible that, from the vicinity of .
Sunbeam Creelc southwestward, pumping from wells would not.
materially influence local return flow to the river: or reservoir.
;!Ehe situation is complex, however, and needs careful study.

" The probable individual and ageregate yield of future wells in
ﬁxe highline tract camnot now be estimated accurately. Shallow .
aquifers containing perched or semiperched water would yield only
. 1limited sﬁfﬁﬁes. Deeper aquifers doubtless would yield sufficient
water to irrigate parts of the tract. Assuming that there are
15,000 irrigable acres in the highline tract _and that the
;. diversion requirement would be 3. 6 a.cre—feet of water per acre
{applied during a 150-day irrigation season). the annual wa.ter demand
_would: be 5):*.000 acrg—feat.(‘ﬁSp?‘:inkle,r _irriggtiggﬂog“sqxgg' gro_pg a.nd
areas would reduce éubstan"cially the water demand. The rate of j

pumpiqg from all wells during the season thus might be about 180

&
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'second~feet or less. Assuming iteiis .‘o'f moderate capacity, ‘probably
50 to 90 wells would ba needed. Thus %here would be one well per
200 to 100, acTes of total area - pernai:a two or three wéils per
aection of Ia.nd. 'm:oug: this would nok ba an unreasonable mumber -
and spwcing af wells for~a higmy prodﬁ:ctive area, the: safs yield of .
the aquifers in the Micha.ud Flats proJLct 1s unknewme ¢ oL il

. Availane 1zformation 13 inadequa}tq for definite  conclusions -as

to the feasibility of pumping ground water for irrigation of all or. .

part of  the Michauﬂ. Tlats Project. The productive capacities: of the .
aquifers have not been: demcmsf;rated.,:i'~ ‘echai‘ge ‘data. are qualitative
and mcomplet'o-‘. aﬁ&'thé re;laéidﬁs bgt\#ecn‘ ground~ and -surface-water
hodies are: poorly Jnovn. - The ‘prospect. that development of -grownd
wa.ter tor part of the tra.ct mght be t}easible is sufficiently good
o mrant thorough investi ati.on of” the area..: If further atudy
leads to def.inﬁ;e' pro,ject ‘plans, thps¢ plans, because of the small

size of the aTes in which ground-water sources weuld be tapped,

. ~shm:1d; provide for development of . units on a sem17experimqqta1

‘ba.sia. mzpported by adequate continued observations., . -

X

ther Study ¢
Lthin the appropriste fleld of

§_ugg stions for
Investigations and o‘naemtiona

activity of ‘the Geological Survey, lebding to an adequate appraisal -
“of ground-wa'aer resources in’ tha Mi Tlats Project, would inclnde

the phases ontlined below: _'



1. Test drilling to assist delineation of the extent, occurrence,
and characteristics of water-bearing materials. The ultimate number
of needed test holes necessarily could be determined only a.f ter an
initial few had yeqn, drilled. Se’vuai tests, at geo].‘og:lcad,l_].y‘
favorable localities, should extend to depths of at least-I,000 feet,
to ‘explore the possibi‘.liti'es for devel.oping ground vraﬁer from more
permeable zones within economic hmits. These 'ceaf. holes 1pgically
" would be drilled early in an exploration program. | i
o 2. Pumping tests to determine the hydraulic properties of
" aquifers _nt representative localities., T};ese teste yrqu;d nss}st an
estimatepf the expectable yield of prdduction wells, »a.nd 'of".t'h&

: pro'ba'ble range of drawdom and pumping lifts.« )

o 3. Maintenance a.nd improvement of the pro;ject o'bservation-

" Well net in order fo dstermine the seasonal and other fluctustions
in ground-water levels and storage. A1l or moat_of("the test holea
(pa;'. 1,§ above) would become -‘observation wells, If and vhen
de;elopment of an irrigation project vas unde'ri,we‘,y. the cbservation
;ell]\.s(would a.s:;ist estimation of the effects of ‘heavy pumping on'

» groundéwater “sto'ra,ge. ) Ultimately the. safe a.nnuaI yield of’ the ‘.

T

‘aqnifér might 'be detemined. Lt o RS -

A
-

Ty, study of the hydra.ulic rela.tions ‘of American Falls A
Reservoir a.nd the Sna.ke River to the ground-wa.ter 'bodies, a.nd tha
- e:t’fect of hea.vy ground—water pnmping on these rele.tions, Pumping

from somo areas and. aqutfers unquestiom’bly would deplete the total

a9
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. wellse = . . -

annual contribution to the surface-water system by groﬁﬁd—-wﬁter ‘
discharge. The magnitude and time of year of these effects, however,

could be dqterminéd only by careful study. Pumping from deep ground-
vater sources might not measu.rably‘ affect the piver and reservoir
-He . Cansus of total annual ‘e of. grgund water. A census

should be made and repeated yearly, as a pfxase of water bmigeting.'

|
6. Study oﬁ' the infiltration rafe, through soils and subsoils,

of water applied to the surface. The derived data, in con,junction

with information about, consumptive use of water, would assist

estimation of probable: dcpletion of t‘ tal water supply.

Te Leveling of. all wellas in ace A‘rd'ance with. Third-Order leveling
standards.. Permanent altitude referehce ma:rks shou.ld. be esta‘blished

in order to insure permanence a.nd; accuracy of the measu.rin.g datun for

4 ke
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.

. 8+ Refinement and extension of [the water-table contour map. with
the ald of new leveling and other data, and extemsion of the area of

uvastigation to the southmest’. ' complex 1nterrela.tions of ‘groun_d-f-

and aurface-water 'bodies in the sout aatern Snake R:lver Plain

LN

mxst be treated as a single

e T L

emphasigze that the water in the
resource,-not two, The full w'atezj;, tent.al of the area ca.nnot be
.developed uithout appraisal of the t tal surface- and gronnd—water

. Tesources, Development of wa.ter frot one source inevitably will

. affect the othar ~source, and the eeff cts may extend far beyond. the

boundaries of the project. In order;to evaluate properly the effecté
‘ 0 30
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of development of the Michaud Flata Project, therefore, ground-
water investigations should be extended southwestward on both sides
 of the Snake River from American Falls to Minidoka Dam,

9. Survey of the chemical quality of ground water in the area,
to determine the range of variation in composition and the
suitability of the water for irrigation of the types of soils that
are present. |

Possibly additional irrigation or experimental wells will de
drilled in the American Falls area by private or other interests. To
obtain the maximum yield with a minimum of drawdown it is suggested
that wells sho.uld be drilled and developed in accordance with the
following general principles: . o ‘ s

"1, Dependence should nof be placed on shallow sources of
perched or semiperched water.

2. Deeper sources should be efficiently exploited with the aid
of ‘detailed test~hole logging. At most locations the cost of a pre-
liminery test hole would be adequately repaid because (a) 1t would
eliminate the cost of large-bozle drilling in nonproductive areas, and ‘
(b) 1t would guide large-bore drilling and comstruction design in
productive areas. .
3. Wells in unconsolidated sediments and loose volcanic rock.

. should be equipped wi;:h screens or perforated casings and gravel
packs, in order to stabilize surrouﬁding subsurface materials and to

insure the maximum production of clear water with the minimum of

drawdown. The size of opening in perforated casings and screens should

31



be chosen individually for each well and. aquifer on the basis of
analyses of thé" mechanical composition of water-bearing materials.
4, -Screens an&'perforé.ted. caeing should mot be set indiscrimi-

' nately in all watér-bearing materials.| n'atura.l pressure heads in

artesian basins differ from bed' to bed and free commmication between
separste beds may- pemit su:bsurtace mib:ation and loss of water. Thus
+ in some instances tapping several sources of water m lead to less”
pump- production than would be ohtainedj: from a single source.

"7 5. Well sites should be dlstﬁb’u}teﬂ. so as to minimize mutual
interference and competition. | +

6. Pumping rates should be controlled in accordance with the

. hydrologic properties of the ‘aquifers t individual v{el; sites. . "
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Well-Numbering System

Idaho well numbers indicate the lecations of wells within the
official rectangular subdivisions of the public lands, with reference—- .
to the Boise base line and meridian. The first two segments of a
number designate the township and range.  The third segment gives the
section number, followed by two or three letters and a numeral, which
indicate the quarter-section, the 40 acre tract,. the 10-acre tract,
and the serial number of the well within the tract. Cuarter sections
are lettered a, b, ¢ and d in counterclockwise order, from the
northeast quarter of each section (see diagram), Within the quarter-
gsections U4O-acre tracts are lettered in the same manner, Well
7S 31E-~12cdl is 4n the ST4SWE sec. 12, T. 7 S., R. 31 E., and is the
well first visited in that tract. ' here wells are numerous and
closely spaced the 4O-acre tracts may be subdivided into 1l0-acre
tracts, designated by a third letter in the third segment of the
number, Thus well 12cdb1 is 1n NVESE{SWE sec. 12, -

65_1;321" -
7’ 8 9 10 '11 \\{2‘\\’ ' | ' ~po‘to-cfboo;~; ool.‘.‘-oo.-.
1817 {1615 | f13| 7. R
7 L R R
19f20)21|22f23 24| s.. R, ¥
30 29 28 27 26 ras o . .o.o?"‘ooloo
2 4 6 : :
3[32]35(34]135]3 J  /1£///7///, .
7S 31E~12 :
. - .- 12
: s ¢ E
'h'ooﬁ.\.c-ooao'p-onoy'o-o-.b
S B
| atra Ll Bttt B
% : . edbl
: ! P v a
Qob'.:’.’oo'Looc\{d~oo'o
; . ’o" E: ‘ )
P e ¢

7S 31E-12cdbl
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Lors of Wells and Test Borings

The following logs, except as not}ed, are drillers' logs that

were cbtained from either drillers or

well owners. The temii;ology

of drillers' logs has been sligﬁtly tgdified in ord_ér“to achieve a

. degree of unif O?X;ﬁtyo The few los's‘tlut'were compiled from a study '

| of drill cuttings may be inaccurate b
was unsuperviged ‘and sanmpling methods

. standards. a

.

ecause collection of cuttings

did not conform to acceptable

Wells
e o om0 78 31%=1da2. Vern Eames irrigatiom well ~ -
-Log obtained froxix driller Sept:ler 22, 1950, - o metaw

_ Thickness  Depth

Material ' (feet) (feet)

30110 e o » o o o o ;. ® & & o o o p .; oo. 10 ’ IO’
clay’. sa-ndy' ® e o s s o0 v e s D ...,.‘.,...f.55 R 65
Sa;ld and Water ¢ » o ¢ ¢ s ¢ o o s o p o s e = 12 77
clw’ bl ue . o ® . [ 4 * L L] L 4 L ] [ 4 . L 3 [ L] L4 L J .‘ T 1 5 . 92
Sand, blue e > o 2 & @ o 06 s o s v o poe . . 38 130
"Sand and blue MUAd 4 e « o o e 6 0 S s o o o o 35 165
Clay, bmm’ mdy e & 8 & 5 & @4 o & & o v ¢ o 30 195
Gravel and vater « o o« o o ¢ o ¢ ¢ o o o o o o 13 208
Mud, brown, with sandstone shelves ¢ v « « « & 8l . 292

Water level U8 feet below land surfa

!

" September 20, 1950.

I o
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7S 315-29da2. American Falls public-supply well
‘ Log obtained from T. C. Sparks, ater Superintendent,
American Falls, September 21, 1950; terminology of original log

slightly modified herein.

Thickness Depth

Material (feet) (feet)
Soil.cooootrooooo.ocooo.o 8 8
Sandstone, gray, s0ft . ¢« ¢« ¢ ¢ o ¢ ¢ o o o 5 13
Sandstone, red, SOft « o+ « + « ¢ o o o o o o o 50 63
Sandstone, red, hard s » » &6 6 & s & o 0 ¢ o 17 g0
Alternate 5~6 inch layers . . « ¢ « e c s s s - 5 85
Sandstone, red, very hard o« « o o « ¢ o « o o 3 88
Sandstone, gray‘. hard s e o o v o o‘. e o o o 6 9’"‘
Lmestcne, very hard « ¢ ¢ ¢« o ¢ ¢ ¢ ¢« 0 o o » 3 97
G»raVel(wa.ter)........--..-... 3 100
Sand and gravel, compact « « ¢ o ¢ & ¢ o o o o 7 107
Gravel, coarse, free; (vater) . « ¢ « o« ¢ o « 3 110
Sandstone, brownish red, SOft « v ¢ o ¢ v o o 35 145
Clay, solid bluish gray; imperviour inter—-

: bedded with fragments of gravel . i « + « 6 151

Water level wes reported to be 92 feet below land surface fall,
1933. '

7S 31E~32bd2. Ed Lish irrigation well

Log by Geological Survey from examination of drill cuttings.

Thickness Depth

Material (feet) (feet)
ay, sandy, reddish—-tan; contains a few . .
angularfra@entScooo_ootoooo. 8 : 91
Gravel, dark pink; rounded pebbles are mostly
' quartzitic conglomerate « « « o o v o o+ o 3 gk
Gravel and sand, dark pink, subangular to (
rounded [ ] * @ L] [ 3 [ ] e o [ ] - ® * ® [ ] . s -0 3 97

Gravel and sand, dark pink, subangular to
" rounded; more gravel and less sand than
'in cuttings from 94 to 100 feet , . « . . 6 103

Vater level 88,8 feet below land surface October 11, 1950,

-
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7S 32E~7da2. B1ll Smith irrigation well

Log obtained from ﬁollmer Drilli#g Co. September 27, 1950.
- .

Vater level 26 foet helow land surfa(f September

o R Thiclness Depth

Materigl (feet) (teet)
soil ® & & & & £ & & 3 3 & s ¢ ¢ b & (2 s 2 2 & o 30 30
-«-sand . 6.8 p & & €& 8. s s ¢ s P e P s e e s B 5 35

Sandgtaneandwater.....'.....~--.. 3 33'

. Sand' BTAY o o 6 & o o 0.0 o 5 0 8 ¢ (0 o 0 o o & o 30

0133. BTAY ¢ ¢ ¢ » s 6 ¢ 2 6 6 ¢ ¢ a0 2 2 s ¢ » @ 10 78
clay’ red’ mdy ¢ o ® 3 2 @ © ¢ 2 o 0 & o o & o o 26 . lou
Gravel « s o o o ¢ ¢ ¢ s 2 @ o 4 0 ol 0 o 0 0 e o u 108
CIay, red, Sandy * ® v s e s e e s b e “ s o0 o . 22 130
sandatonﬁ, ETBY ¢ o« % ¢ & ¢ 5 o o 5 (o o 2 & o o o 10 l’-l-O
Sandstone, red « o ¢ » . s 6 3 0 s 8 0 s o 0 o 30 170
Send and gravel, water-bea.ring * e 9 e e s 8 0 o o 20 190
Sandstone, vhite, Water"bmmg e’ ele o-e o v s o HO ) 2lo
Sandstone, red « » ¢ + ¢ ¢ o o .. wle o o o o o o UO 280
Sandstone, ETay o .. . o oo * o .sle .8 .0 b & o o -15 2.95

26, 1950, . . .

: fjﬁ
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8S 30E-1uidbl. BRoy Zaring irrigation well
Log by Geological Survey from examination of cuttings obtained

November 27, 1950.

Thickness Depth

Materig_; (feet) (feet)

Loessial soil, calcareous, poorly cemented, tan .. ..« 20 20
Cuttings not recovered. Driller reported

"soft formation" . o ¢ ¢« ¢ o ¢ ¢ ¢ v ¢ o 0 o oo 20 ko
Cuttings not recovered. Driller reported hard

drilling........-....-oo.oooo 15 55
Basalt,li@tgray'oooo&oo-o-pooooao. 3 58
Cuttings not recovered. Drilled hard . o v o « o » o 6 64
Cuttings not recovered. Driller reported gray

cinders1-00'010‘000.--00000 6 70
Volcanic tuff and ash, with obsidian fragments . . . . 3 13
Volcanic tuff, tan and pink, with fragments of

obsidian................._... 5 78
Cuttings not recovered. Driller reported tan -

- VO]-canicaSth-'ooo-.;ocoo;.o-o. 6 81"
Volcanic tuff, tan ash and obsidian fragments . . . . 13 97
Cuttings not recovered. ' Driller reported red

volcmcashto’0.‘(000...0.-.. 6 103
Yolcanic tuff, tan; also ash and obsidian fragments . 6 109
Cuttings not recovered. Driller reported tan j

: volcanic ash ‘e 8 8 # & & ® & & 0 & b & 0 s @ 6 115
_Volcanic tuff, cinders, and obsidian fragments. '

. Driller reported gray sandstone . « o« ¢ o ¢ o o 6 121

Cuttings not recovered. Driller reported water—
) bearing sand and cinders . ¢ s o o ¢ o o o ¥ o o 12 133
Sand, angular, light-gray t0 Zray o« « « o ¢ o o o & o 6 139
Cuttings not recovered. Driller reported water-

bearing sand and ¢inders « o« ¢« ¢ ¢ o ¢ o P Y 2‘"’ 163
Basalt, amygdaloidal, grayish-black; vesicles

filled with carbonate + « « o ¢ o o o & » 2 o o 3 166
Basalt, vesicular, gray; carbomete filling in -

gome Vesicles o o ¢ s o o 0o ¢ @ 0 6 o o 0 o & o 3 169

_Cuttings not recovered. Driller reported hard \
’ graylava s o @ *_ 6 & & o ® o o " s > e v s s @ "‘ 173
Cuttings not recovered. Driller reported hard ’

- water-bearing 1ava o ¢ ¢ ¢ ¢ s ¢ ¢ s s o 8 8 o 8 181

7 Water ievel was 1214 feet‘. below land surface ﬁovmber 27, 1950,
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8S 31E-Tac2, ZXldron Thornton irrigation well

Log for upper 243 feet of hole from driller’s record (modified);
log from 2U3 to bottom of vell by Geological Survey from examination
of cuttings obtained September 23, 1950.

R " ° Thickness = Depth

Material | (feet) (feet)
Soil - [ 4 - L 2 - L . L] - @ L 4 [ ) * - - L L ] L] L J L 4 [ 3 [ 4 16 ° 16
Cindersandgravel........-‘. * ¢ s e o » » 18 3"‘
Basalt and cinders, Dlack « « « o ¢ ¢ o o+ o o - o 16 50
Ola.yandgra.vel e 6 5 » & o & " o ¢ 4 & s s b 6 o o 10 60
clalYi.‘.oo.g..q’i..g".t.h'..A 8\ 68
sandstone.redoqnoqn..tu.’toc...o 10“‘ 172
Sand, red, COATSE. « o o « s oo * & 4.6 o 0 s o & » 13 18
Lm. hard- [ 3 L] - L] L [ 3 [ 3 *» L ] L ® [ 4 L ’ L 2 L ] * [ L 4 > - ll 19
Sand,hlack.......,,... » © s ¢ o e ®» 6 202
sm, red fine, CIayey > ¢ o v o e o o o @ u . 5 « 207
Gravel, coarse, cemented o+ ¢« o« o « o« ¢ ¢ o ¢ & o o o 7 214
Kotreccrded,.......... . e s s s o 29 2)43
Basalt. Silt in.cuttings may be from a.bove c v o e 2 245
Cuttings Not recOVETEd « o o o o o o o o o ¢ o & o & 11 256
Rhyolite, porphyritic; about 5Q percemt gravel in - . .
cuttings e > s s s s e s e s e b s a.n e > e . 3<- 259
" Rhyolite, prophyritic; small amount of gravel in :
‘cuttings, probably £from. above o » o « o o o o o 3 262
Ehyolite, prophyritic; obsidian fragments; gravel. .. . I
containing. quartz and basalt grains « » o« « « ¢ - 3 265
Fhyolite; obsidian. fragments; gravel + . « o ¢ » o » 3 268
. Basalt, dense, blue-gray; obsidian f ents; :
some rhyolite in cuttings probably from above . 3 271
Bhyolite; obsidian; basalt, light to dark dblue . . . 3 274
" Basalt, blue to gray;.obsidian; rhyolite. Clay
_ comprises about 25 percent of cubtings . . . . 3 217
© 7 Silt and clay, white to. buff; fragments of light o
to dark blue"gray basalband rw lite ¢« o o o - 3 ‘280
«{ Basalt, blue-gray; also rhyolite,.silt, clay and . SRR .
traces of gra.vel' ‘“. e 8 8 e ir e e & e & s > - 3* 5 ‘_283
<! Basalt, porphyritic; minor amount of gravel, « . . .3 286
Bagalt, prophyritic; also rhyolite,  gravel and T
: - calcareous—cemented conglomerate « « o o o o o 3 289
Basalt, porphyritic; also obsidian- and rhyolite .. « - - . 3... .-292
Basalt, prophyritic; calcite crystals; some rh.yolite .. 3 295
Basalt, dark-gray. Trace of rhyolite . « ¢« ¢+ o « « - 3 298
Basalt,: dark-rray o o 5 £ o o'e niele W@oT e ol e s - ;3 -, 301
.Basalt, dark-gray, olivine; also obsidiam . . . . & 3 DL

Water level 217 feet below land surface October 3, 1950.

+. 38

i




8S 31E-17ab3. Fred Mayer domestic well

Log obtained from ovmer Septem'bef 2b, 1970,

Thickness Depth

Material (feet)  (feet)
Light red formation « « « « o ¢ ¢ o o o o o o = 56 56
Sandstone, s0ft, Dlack « o« o o o o o o » & o o 6 - 62
obSidian - [} [ 3 * L3 L 3 L ] » . * L RN 2 L ] [ ] . o L 3 L L J u 66
Sandstone, BrOWD o o« ¢ o o oo o o6 o o o o o 2 108
Sandstone, light Browvn . . & &« « ¢ 6 o « & o @ 29 137
HATd ROCK « o o « o o o o o o o o o o « o o o « 3 1lo
Hard ROCK v « « o o o « o o s « o o o o o o o » 20 160
Sand and rock, hard, some gravel o o « o « « &« 14 17
Clay, red, StiCKY « o o « oo o o o o o o o o o 6 180
Light red formation, similar to silt . , . . « 15 195

Struck water at 160 feet in brown formation. Water rose to 135 faat
below gsurface. Yater-bearing bed about 14 feat thick,

ki

Test borings

The Idaho Power Company has 'te'sted and bored subsurface rocks at
.:l:heﬂsitg of the hﬂydl.‘o-eiect‘::ic f:lant at Americen Falls. Logs‘of test
borings were furnished to the Geological \Survey by Pred Sawyer of the
Idaho Power Co. on September 22, 1950. The principal variations in”
the loga of these closely sj:aced test<holes.are minor differences in
the recorded thickneséeé"of the various Formstions. The two logs

reproduced below are typlcal of all the test borings.

- -
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75 31%~3lab; Core Hole 1

Total rock drilled 123.7 feet.

Altitude,
Material Thickness top of bed
' CToTT T (feet) (feat)
Clay and Sand « + « « & « o o s o o o o s o o 1.5 4283 (at top)
Concrete (from building) o« ...c «.o «.o...... 1.8 k281, -
Bagalt, black. <Contains seam of celcite :

. 'near DOtLOM . .o e .4 .o oo oo o o 0.0 .. 26.6 4279.7
Bagalt, DIOoWn . « « o« « « o o.0 .0 .0 .0.0.o « » 0.6 42531
Clay, baked, brick red . « « « « » = + « « « 9.4 Y252.5
Clay, brovn, Sandy .« o« .o o o ¢ o « o0 o o o 3.9 Lauz.3
Sendstone, red; clay seam.in this bed dips 60° 1.5 u239.4
Sand, Dlack 4 « « ¢ o ¢ o 5. ¢ o ¢ s o+ « o« « 1.0 4237.9
BlaCk jack - obsidian tuf:/ e & o o o o o » 1502 } )"’23 09
Sand and gravel, Dlack ... . o o o oo » « «» 4,8 . L221.7
Sandstone, black, fine, hard . . . + o « « » 2.1 4216.9
Sandstone, black, COATEE + « o « o o o « - » .6 4214.8
Sandstone, gray, fine, Soft « 2 ¢« o o0 o « » 8.2 4210.2

_ Clay, sandy, 1ight Drove .« . o o « o o o « « 2.8 4202.0
Altitude of bottom of hole . « o ¢ o o o s o %199.2
Total rock drilled 83%.8 feet.
L
7S 31E~31lab; Core Fole 7
e e . - . Altitude,
Material Thickness top of bed
o - (feet) - (feet)
‘Sandstone, very fine-grained, black « « + « . 2.1 . k222.0
Sandstone, coarsse, black . ¢ o ¢ « oin o & 4.y 4219.9°
Sandstone, Eray¥ ..o o o o o o6 o o ile o o 4.5 - U215.5 |
Sandstone, white, with lenses of calcite . 0.1 4211.0
Sandstone, gray. Layer of ash 3/8 inch R - \
thick 1n01uded e 6 & ® v & o & o o o 205 u210-9
Sendstone and.lava « . .. { ¢ 6 o olc oo 0.6 4p08.4 .
Clay, sandy, Drown . o o ¢ o 6 o o s o & 31.5 ’4207-8
Clay, sandy, brown with black veins » . . . 26.0 4176.3
Sendstone, Drown . « « 4+ o o o ¢ o o|s o o 0.1 4150.3
Sandstone and clay; transitiomn . . ¢ . . . 1.0 -~ l1k0.2
Sandstone, brown; also clay in bdlack veins 10.8 - kg2
Clay, very sticky, light-brown with black v .

FEINS « v o ¢ 2 o o s 0o s o o ola e 6.7 4138 .4
Clay, sandy, light-brown . « « ¢ o «ls « & 8.5 4131.7
Clay, sandy, light-brown . . « « « o|e o « 24.9 4123.2
Altitude of bottom of hole « o « 4 o/ o o« 4098.3

o




