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ABSTRACT

The authorized Lower Teton Division, Teton Basin Project, Idaho,
is located along the Henrys Fork River from Ashton to near the mouth
and along the lower reaches of the Teton River. The First Phase of
the Division will require up to 400 cubic feet per second flow and
175,000 acre~feet per year of ground water on a cyclic basis. The
ground water will replace surface water stored and diverted adversely
to downstream rights in dry years. Ideally, the ground water should
be made available within the Division service area.

The southwestward flowing lower Henrys Fork River divides a pre-
dominantly silicic volcanic terrace and foothill area on the south-
east from basaltic lava terrain of the Snake River Plain on the north-
west. Extensive alluvial deposits overlie the silicic volcanic and
basaltic rocks in the lower Henrys Fork and lower Teton valleys in the
St. Anthony-Rexburg-Plano area. Investigations reveal that the basalt
beneath the alluvium is thick and widespread. Generally the silicic
volcanics yield water in small to large amounts, whereas the basalt
yields very large amounts.

The general slope of regional water table is west-southwestward
across the area. Regional static water level depth in the basalt
ranges from a few feet near the mouth of the Henrys Fork to more than
125 feet near St. Anthony. Annual recharge to the regional aquifer
has been estimated at approximately 725,000 acre-feet. A perched
water table, which supports widespread subirrigation and domestic
supplies, has developed in the alluvium.

Two test wells have been drilled in basalt of the St. Anthony-
Rexburg-Plano area and subsequently pumped at yields up to 11.5 cubic
feet per second with less than 6 feet of drawdown. Analysis of test
results indicates that transmissibility of the basalt is 1,000 to 2,000

feet2/minute (1 to 2 x 107 gallons per day per foot) and the coefficient

of storage is less than 1 x 10-5.

The transmissibility of the basalt is great enough to support
wells of almost unlimited capacity, but practical considerations limit
the yield to about 18 cubic feet per second maximum., Provision for
27 wells of 14.8 cubic feet per second each would satisfy the demand
for 400 cubic feet per second maximum flow. Wells of this yield will
be 24 inches in diameter and about 400 feet in depth including about
225 feet of open hole in basalt. The wells will be located along,
and discharge into, the rivers and larger existing canals. Average
pumping lift under long-term cyclic conditions will not exceed 70 feet.

Replacement pumping will affect water levels in the basalt aquifer
in the Division area and elsewhere in the Snake River Plain. Ground



water inflow to American Falls Reservoir will be depleted and spring
flow and ground water levels will decline in the Mud Lake-Market Lake
basins. With present level of knowledge of Snake Plain aquifer con-
ditions, a reliable quantitative estimate of the magnitude of the
effects of pumping is not feasible. However, available data indicate

that increased recharge due to Division operations will nearly offset
any adverse effects of pumping.

Perched water levels in the Division area probably will not be
markedly affected by replacement pumping.



INTRODUCTION

The Lower Teton Division, Teton Basin Project, Idaho, is somewhat
unique among irrigation projects because surface water will be used
when plentiful and ground water used indirectly during dry years when
surface supplies are fully appropriated. During these dry years, such
as occurred in the 1930's, much of the ground water will be pumped into
the Henrys Fork River and tributaries to replace river flows depleted
by diversions to Division lands.

The Lower Teton Division, First Phase, will require maximum 400
cubic feet per second flow and 175,000 acre-feet annually for direct
replacement. During many yvears, pumping will not be required; the aver-
age will be 25,000 acre-feet annually. Ideally, the replacement water
should be provided within the service area to maintain optimum opera-
tional flexibility and insure physical integrity of the constructed
facilities. In addition to operational features, the service area
seems to offer very distinctive advantages with respect to availability
of ground water and costs associated with developing and utilizing it.
However, other well field locations on the Snake River are available
if needed.

The present investigation is concerned with substantiating the
feasibility of obtaining the required supply of ground water from the
Division service area and determining the optimum design and location
of the facilities, the costs associated with c¢construction of and the
performance of these facilities. In addition, the effects of replace-
ment pumping on ground water conditions locally and regionally are
considered.

The Geological Survey has undertaken a reconnaissance cooperative
investigation of the ground water aspects of the Division area which
has been released as an open-file report (Crosthwaite and others, 1967).
Material from this investigation has been cited by Authorizing House
Document No. 208 as the basis for the ground water features of the
Division. The present report generally upgrades and supplements the
work done by the Geological Survey. It substantiates the availability
of the ground water and revises earlier estimates on design and costs
of facilities. Principal reliance is based on data from an extensive
program of subsurface exploration and well testing.
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HYDROGEOLOGY

Geologic and Physiographic Setting

The southwestward trending Henrys Fork River separates the general
area into several distinct subareas. (See geologic map.) An alluvial
lowland subarea has developed along the margins of the river, especially
downstream from St. Anthony. The river presently meanders in a flood
plain that is flanked in part by alluvial terraces. To the northwest,
Egin Bench, a distinctively flat terrace, lies between the flood plain
and a lava plain subarea. To the southeast, the Teton River divides
into two forks in crossing alluvial terraces and fans that separate the
flood plain from a terrace and foothill subarea to the southeast.

This latter subarea consists of incised, structurally-controlled
terraces and foothills that rise toward the Big Hole Mountains to the
southeast. The subarea is underlain principally by silicic volcanic
rocks which overlie older volcanic and sedimentary rocks that comprise
the Big Hole Mountains and which are warped beneath the younger rocks
to the northwest (Crosthwaite and others, 1967).

The younger rocks to the northwest are principally basaltic lava
flows of the Snake River Plain. This plain, which rises unevenly to the
north and rorthwest, is locally highly irregular and partly veneered
with windblown silt and sand, including active sand dunes. Protruding
above the plain are several prominent features including Menan Buttes,
which are twin volcanic cones near the mouth of the Henrys Fork.
Northwest of St. Anthony are Juniper Buttes, which, according to
Stearns and others (1939, p. 21), are structurally complex arched
inliers of older rocks rising above the lava plains.

Elevations in the area range from 4800 feet at the mouth of Henrys

Fork to 5300 feet near Ashton and to a maximum of about 6200 feet at
the summit of Juniper Buttes.

Geologic Units and Their Water Bearing Characteristics

Silicic Volcanic Rocks

The silicic volcanic rocks that generally underlie the subarea to
the southeast of the Henrys Fork lowlands to an unknown depth are also
exposed in Big Bend Ridge, near Ashton Reservoir, and in Juniper Buttes
(Mundorff and others, 1964). 1In addition, silicic volcanic rocks were
encountered at depths of 584 and 350 .feet from the surface in Wells
6N/39E-10bbl and 7N/40E-20cdl, respectively (see geologic section E-E').
Water table conditions indicate that silicic volcanic rocks probably
lie near the surface in T. 8 N., R. 41 E. and R. 42 E. northeast of
St. Anthony.
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BUREAU OF RECLAMATION - REGION ! SHEET 1 OF 2
LOG OF WELL
Projec! __ lower Taston Division Feature _Rxploratory Hole aand Pi ter Benk State Idaho
Approx. 300 ft. Rast and 120 ft. South of MWk
Well No _gN/39R-10bbl (site 3)  Location
] Wirelime diamond
Total Depth g36.8 £z Begun_s§/26/67 Completed _ 6/8/67 Drilling Method __drill & churm defll
Static Water Level__17.3 £t, (gemeral) belaw Meas Pt__ Original ground Date __8/67
Elevation (ground)__ 483%.0 W L Meas. Pt._gee below ( ) ]
See geclogic log book, driller's and imspector’s
Yield___ Be test Drawdown Other Data _logs

Casma and Casma
logged By H.Bem  Geophysical Log by H.R.T.8./U.8.G.8&.  Dniled By__Justice Core Drilling Co.

o o] £
BL‘*‘;”?ESSU f)sfc’w;;o'n O\‘Vaeérlam e Log gggi Ciassf 2a*an and Pnhysical Condition
ANater Samples Completion ot it Sxla- o _
urn dr ole TThree J/4™ I.D. | T D [ 0.0 to 30.0 - SILT and SAND.
to 260.0. [B.1. Piescmster 1
Drilled 1962.  [pipes installed
Specs. 100C-577 |as shown in B : d
hole and emisti o . 30.0 to 96.0 - SARD and CRAVEL, coarse.
Vireline dismsad (6" well 3
drill cered hole Elevations: ’ 5 '
260.0 te 636.8. Ii'?p—n"'l? |
Specs. 100C-920 icoupling - i 14 s
! 4836.00 .
Water-surface Top of 3/4" piped oj - .
elevations - Plezo A-4833.9%% 108 | é 5 = 7
8/28/67 Sisae 23 : ; ¥ 96.0 to 105.0 - SAND, small amount of gravel. '
6" Cag. - 4816.56 C-4836.52 1 105.0 to 168.0 - SAND and GRAVEL. 3
Pleso A - 4817.81 i -
B - 4816.53 |g.P. in concrete .
C - 4816.56 4834.23 J . o
15
] ] ’ 3
168 6" Cog. | | .
Surface details R P ( 168.0 to 210.0 - BASALT, black, Snake River basalt.
RRRun
2 !
Plalo- M.P. l s 1 ) [k ‘
6" Cag/ L 4 - =
5 171 210.0 to 230.0 - CINDZRS, black and red Snake River
%= | HE k B basalt.
| ! Towp. Mx Cog. l Nl .0 to 240.0 - BASALT & CINDERS, Snake IJ.'-I' bul.
‘ & Temp. 4" Cog. 240.0 to 260.0 - BASALT, black, grasy, and red,
°"‘1 6' (260 6" hole | | Snake River basalt. |
| R - Ch| 260.0 to 568.0 - BASALT, gray, brown, purple, and
_l_l red. Aphanitic to porphyritic. Massive to highly
[ 3 eg. ) 290 Crost jointed emd brscciated. Dense to highly wesiculer
1 . — T YerTorations | aad scorieceous. Gensrally olivine-bearing. Fresh
m’“ tax € to decosiposed. (Snake River Basalt.)
Cravel ~ | Scoriaceous, cindery, and highly vesicular sonas
Attespted pasker shown by vertical ticks on log.
teste im opem holg
with compression- 339 Grout ]
type rubber
pecker - gemeorally
unsuccessful dus
to bridging amd ’§’ Porforations
h, . —
hg-upe PMescumter B
1 1 al 3004 A\ i —
AMELE Ty-=t
3 b;;f_m L] sam £ -] samccra (Z]) sasar
“ - \v"
P B ek s INNNER 145 4 [ =EYOLITIC ROCKS

PROJECT Llower Teton Division - Teten Basin Project

WELL NO 68/39E-10bbl
Site 3






BUREAU OF RECLAMATION - REGION ! SHEET 1 OF 2

LOG OF WELL

Project _Lover Teton Divigiom Feature Expleratory Hole & Plezomater Bank State  Idaho
Approx. 1,440 fr. West and 730 ft. South of B§ Cornmer
Well No 2N/38R-23443 (Sige 4) Location sectien 23, T. 7 H., R. M B, B.M
Wireline diamond

Total Depth 632.5 f¢. Begun__6/10/67 Completed _6/26/67 Drilling Method

40 g 1 Pt drt
Static Water Level t. (general) mMeos‘ __Original grouad Dote _8/67
Elevation (ground) __ 4859.9 W.L. Meas. Pt__ Ses below _ ( )
See geologlic log book, driller's and Inspector e
Yield Drawdown Other Dota__raparts. sud geophraical loge
Camma & Genna-Casma
Logged By H. Hen Geophysical Log__by N.R.T.8./U.8.G.8, Drilled By Justice Coge Prillipg Co,
ling Dat D t £
2:,";;"19'95120 zs::r;vpeﬁn Dﬁe'rl S| Log gg g§ Classifica*ion and Physical Condition
Water Samples Completion 9 s Cg|B+
Churn drill hole | Three - 3/4" L.D i D [0.0 - 6,5 - §AND )
te 201.5. B.1. Plesemster i 6.5 - 36.0 - BASALT (Snake River Basalt)
Drilled 1938, pipss imstalled e
Specs. 100C-329 |in Rx hole and
Obs. Well 123 existing 8" well 36.0 - 30.0 - BAND
Diemond drill | Rlevations:
Rz vireliss Top of 1 30.0 - 175.0 - SAND and GRAVEL.
cored hole coupliag -
201.5 to 632.5 4860.32
Spacs. 100C-920 |Top of pipe
Pleso A - 4860.33 :
B 4860.48 |
C 4860.67
Vater-surface
eleavatieus BP in concrete -
8/28/67 4856.89
8" Cag. 4819.64
Pieso A 4816.06
B 4815.93 | -
¢ 4815.51 10" Hols
181 8" Cog.
W — {175.0 =« 190.0 - BASALT (Snake River Basalt)
Water sazple Tesp. 4 Cog. )
taken from 201.5 8" Hole - | [190.0 - 195.0 - SAND and GRAVEL (1); silty.
adjacent well ] - |9TR ck [195.0 - 201.5 - BASALT, CIMDERS, GRAVEL.
234b1 - 6/22/67 201.5 - 632.5 - BABALT; gray, brown, purple, end
p - 7.68 6 230 Gront red. Aphanitic to porphyritic. Massive to highly
E.C. 249210 - e jointad snd brecciated. Dense to highly vesicular
SAR - 0.68 and scorisceous. Gensrally olivine-bearing.
Fresh to decomposed (Snake River Basalt).
Surfece details
Piexo
c H.P. Scoriececus, cindery, and highly vesicular somes
3 8" Csg. i ghown by vertical ticks om log.
“a j 293 Gravol P i
\F Et] { LERL S 3001 [ 3t
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i Perforationo T e
el (aaadhadadl ¥ [
Plogsmater B C ;
A' & ’w e 1
SAMPLE TYPE
%l; = %:re :] BARD E::l BILT E
= Catt
b - Bollers iog 2] sam s caaver B sasar —
PROJECT lewer Tatom Bivision - Teton Basin Project . WELL NO._IE/38R-23db)

(8ite &)







































———

BUREAU OF RECLAMATION - REGION

SHEET 1 ofF 1

Pr,:ec+ Lover Teton Divieion

Weii No ‘rﬁ?ﬂéz'ﬁlu? Bt =10

LOG OF WELL
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Total Depth g%ja
Static Woter Level__ See belov - °b°"e; Meags P: See belov Date

Elevation {(groun

Yield

TTENET
Logged By Of Test Well 2

Bequn_3/28/68 Completed _5/7/68 Dritling Method Cable tool

below
W L Meas Pt

Other Dato

d) _Averese 4856.7

rawdown
og

See belov | )
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Geophysical Log Drilled By_prlltng Ca

—ump Te='c

Aaser Somples

escrp'on I el

ore
Recov
[ Somp
Tyoe

~ -
Ztass f catioar et Physotel faac.tion

=

Drilled under
Specs. 100C-958
Developed by

surging vith bai-

ler.

ET
of wel - ¢! Log
| i S ——

| Comuteton |2 i 24 )

Well 2C 2c ° Rofer to 10; of Well TN/W&-INI (Test Well 2)

8 1n.,.277 vall @ - for approximate clsssification and physical
ceg. +0.9 to o+ condition. Graphic log at left taken from Well
10.7, b in.screes | j TN/ 39E 19adl.

assembly 9.0 - o

20.5. #12 slot
screen 13.5 to
18.5, lead avedge
seal, stesl platé

3

El. top of ceg.-
| 4LB58.02,8.v.1.
7/31/68, 3.11
(mL. uB5L,.91).
Radius - 31.8 £t

Well 2B
8 in., .277 wall
ceg. 0.9 to 31.3
L in. screen as-
sembly 29.0 to
Lo.5. #12 elot
sgreen 33.5 to
38.5, lead svedge
seal, steel plate
bottom,
£1.0.0.-U856.4
El. top of asg.-
L857.29, s.v.l.
7/31/68, 13.72
(K. L8L3.55)
Radius - 29.4 ft

Well 2A

10 in. hole O to
102, 10 in. temp
csg. O to Ll
(0-18.8 remain-
ing), 8 in. 277
csg. + 0.7 to
107, 8 in. hale
102 to 355, 6 in
ceg. + 0.9 to |
1Lk, grout 135(:’
to 1Lk

El. 0.0.-4856.3
El. top of 6 1in. oql
ceg. - LB857.17,
s.v.l. 7/31/68,
28.82 (E1.LB28.3%
Radius - 31.0 £t

~
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HYDROGRAPH OF HENRYS FORK RIVER LEVEL AND WATER TABLE DEPTHS PRIOR TO AND DURING PUMPING TEST — TEST WELL |/
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