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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
feet 2/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 capacit~ 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
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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 cort~

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.
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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 years, 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 construction of and the
performance of these facilities. In addition, the effects of repla¢e~

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 Settin~

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 Mountairts to the
southeast. The subarea is underlain principally by silicic volcanic
rocks which overlie older volcanic and sedimentary rocks that compr:l.se
the Big Hole Mountains and which are warped beneath the younger 1:'0c1<s
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 tq tlle
north and r.orthwest, is locally highly irregular and partly verteered
with windblown silt and sand, including active sartd dunes. Protrudi~g

above the plain are several prominent features including Menart :SutteeJ,
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 Hertrys
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 :Suttes
(Mundorff and others, 1964). In 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 sectiort :I::-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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Presumably, these rocks underlie the basalt and alluvium at depth
everywhere northwest of the Henrys Fork. Crosthwaite and others (1967,
p. 22) classify the silicic volcanic rocks as lightly compacted to well
indurated welded tuff or welded ash flows and interbedded basalt, ash,
and sedimentary materials. Examination of drill cores from Wells
6N/39E-lObbl and 7N/40E-20cdl indicate that the silicic volcanic rock
encountered consists of rhyodacite porphyry (tuff?) and obsidian
porphyry (tuff?). Both rock types are dense but generally moderately
to highly jointed.

The silicic volcanic rocks apparently have highly variable water
bearing properties. Where significant thicknesses of interbedded as~,

basalt, cinders or other similar materials are present, the unit trans
mits large quantities of water. In the area east and southeast of Rex
burg, where logs of wells indicate the presence of these materials.
yields of wells ranging up to several thousand g.p.m. (gallons per
minute) with a few feet of drawdown are reported (Crosthwaite and others,
1967). However, where the silicic volcanic rocks are relatively unbroken
by interbedded materials, as in the Newdale to Ashton area, the yields
of wells generally are inadequate for irrigation purposes.

Snake River Basalt

Basalt of the Snake River Group is exposed northwest 0f the Henr~'s

Fork alluvial lowlands and is interbedded with and overlies silicic
volcanic rocks in some areas to t~e southeast (Crosthwaite and others.
1967, p. 23). In the latter area, much of the basalt apparently origi
nated from local sources and its relationship to the basalt to the
northwest is not entirely known.

Results of exploratory and other drilling indicate the basalt
underlies the alluvial sediments of the lowlands in an east-southeast
ward thinning mass that laps upon and possibly is faulted against
silicic volcanic rocks of Rexburg Bench and in the Ashton area (see
geologic sections B-B' and C-C'). In the latter area and extending
downstream nearly to St. Anthony, the basalt apparently is thin and
possibly discontinuous. West-northwestward from Rexburg Bench and the
Ashton area, the formation thickens so that at Plano it is estimated
to be approximately 500 feet thick and at Well 9N/40E-5ddl it is more
than 750 feet thick (see geologic section A-A'). To the immediate
north of Egin Bench, the basalt is relatively continuous to depths
of over 450 feet without interruption by other material except for a
very limited lateral extension of sediments that comprise Egin Bench.
In the area west of Egin Bench and extending downstream to the mouth
of Henrys Fork, the basalt overlies and is interbedded with relatively
thick sedimentary beds (see geologic section 0-0'). At Well 6N/38E-30bal
sedimentary materials comprise about 60 percent of total 638 feet pene
trated by drilling. Depth to the top of the uppermost basalt flow
ranges from surface outcrop to more than 330 feet near the mouth of
Henrys Fork where the basalt is overlain by alluvial material.
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EXPLANATION

LOG

~ - Aphonohc to porphy"tic basalt of the
Snoke River Group, Includes pyrocloshc.; cindery
ond sconoceous to dense Yields very loroe Quan
titles of Qround water from SC()(IQceous or cIndery
zones which normolly OCcur at the contact between
ba.olt lIows

LACUSTRINE and ALLUVIAL DEPOSITS - Recent
ond older unconsohdo ed sedimentary depoSits of
the Mud Lake-Market Lake area, ,ncludes strohfled
lake sed,ments wrth ewer streom depoSits, oenerolly
Cloy and Silt wolh locally coorser mote"o!. MaXimum
thickness unknown Locally Interbedded ""th basalt .
Yields small quon"',es of ground water

I" US 8 R EXPLORATORY CORE CRILL HOLE
Lithology ,nterpreted from core, geophysical 100
and d"lIer'5 log (Entlfe hole VIaS not cored, see
log for details)

US 8.R TEST WELL LltholoOY ,nterpreted
from driller's log and drill semples.

DRILLER'S LOG Lithology Interpreted from
dnller's nomenclature
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GENERAL GEOLOGY
SAND DUNES - Recent shifting sand, fine-grained,
windblown, quor z sand ,n dunes to 200 feet
high Above the water table

&.l.lti!.UM - Recent and older unconsolidated sedi
mentory depoSits of the Lower Henrys Fork and
Teton Rivers, Include. undlfferenhoted heterooe
neous to poorly sirohfied recent chonnel and flood
ploln materlol ond older an, terrace. and poSSible
eohon and 10cus1rlne deposits, oenerolly sand ond
orovel w, h les_ Silt and cloy Th,cknes. range•
from a few to over 300 feet Locally interbed
ded .. ,t basal. Yields smoll to loroe quontrtles
of ground water
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SILICIC VOLCAN Ie ROCK - Undifferenhoted
rhyolitiC liMO olld pyroclastics w,th lesser
amounts of bosoll olld sediments. Yields
small to loroe quantities of ground ",oter,
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LOG

LACUSTRINE and ALLUVIAL DEPOSITS - Recent
and older unconsahdated sedimentary depoSits of
the Mud Lake-Market Lake area, ,"cludes slrafified
lake sed,menls with fewer stream deposits, generally
clay and Silt wllh locally coarser material. Maximum
thickness unknown Locally ,nterbedded with basalt.
Yields small quantities of ground waler

~ - Aphanilic to porphyritic basalt of Ihe
Snake River Group, ,ncludes pyraclashcs; cindery
and SCorlOCeoUS to dense Yields very large quan
tlt,es of ground water from sco"aceaus or CIndery
zones which normally occur 01 the contact between
bosalt flaws

IUSB R EXPLORATORY CORE DRILL HOLE
lithology Interpreted from core, geophysical log
and d"lIer's log (Ent"e hale was not cored, see
log for details I
U S.B.R TEST WELL Lithology Interpreted

from driller's log and d,,11 samples.

DRILLER'S LOG Lithology interpreted from
driller's nomenclature
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8l.I..l.rlIl.IM- Recen! and older unconsohdated sedi
mentary deposits of the Lower Henrys Fork and
Teton Rivers, ,"cludes undIfferentiated heteroge
neous to poorly stratified recent channel and flood
plam material and older font terrace, and possible
eohan and lacust"ne deposits; generally sand and
gravel with lesser silt and clay. Thickness ranges
from a few to aver 300 feet. Locally interbed
ded with basall. Yields small to large quantrtles
of ground water

EXPLANATION

GENERAL GEOLOGY
fQdl SAND DUNES - Recent sh,f1,ng sand; fine-grained,
~ w,"dblawn. quartz sand In dunes to 200 feet

high Above the water table.
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SILICIC VOLCANIC ROCK - Undifferenliated
rhyolitiC flawl and pyroclastics with lesser
amounts of basal! and sediments. Yields
small to large quanliliu of ground water.
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LACUSTRINE and ALLUVIAL DEPOSITS - Recenl
and older unconsolidated sedimentary deposlls of
Ihe Mud Lake-Morket Lake area; Includes slralified
lake sed,ments WlIll few.r s!reom deposlls, generally
cloy and Silt wllll locally coorser material. MaXimum
Ihlckness unknown Locally Interbedded \/11th basalt.
Yields small quanlilles of ground waler.

BASALT - AphoMIC 10 porphyritic basalt of the
Snoke River Group, Includes pyroclosllcs; cindery
and sconaceous to dense Yields very loroe quan
titles of 9round water from scorloceous or cIndery
zones which normally occur at Ihe conlacl between
basalt flows

GEOPHYSICAL LOG

IUS BR EXPLORATORY CORE DRILL HOLE
Lllhology Interpreled from core, geophysical log
and d"lIer's 109 (Ent"e hole \/las nol cored, see
log for details)

U.S B.R TEST WELL Lllhology ,nlerpreted

from driller's log and drill samples.

DRILLER'S LOG Lllhology interpreled from
driller's nomenclature

~ - Recent and older unconsolidated sedi
mentory deposlls of Ihe Lower Henrys Fork and
Telon Rivers, inCludes undlfferenllaled heteroge
neous 10 poorly slral,f,ed recent channel and flood
ploln motenal and older fon, terrace, ond possible
eohan and locustrlne deposlts~ generally sand and
grovel With lesser slit and clay. Thickness ranoes
from a few 10 over 300 f.el. Locally Interbed
ded ... th Dosolt. Yields smoll to IOfl~e Quantities
of oround water

GENERAL GEOLOGY
SAND DUNES - Recent shifllng sand; fine-grained,
Windblown, quartz sand in dunes to 200 feel
high Above Ihe waler loble.

EXPLANATION

WELL LOGS
~

'",W
~
Q)

SILICIC VOLCANIC ROCK - Undifferentiated
rhyaliflc flow. aud pyroclastics wilh lesser
amounts of basalt aud sediments. Yields
small 10 large quantilies of ground waler.
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The basalt examined in outcrop and,~drrrr'~ore generally is a gray.
reddish-gray. or reddish-brown, fine-grained, olivine bearing. extru- .
sive rock. The sections cored during exploratory drilling consist of
numerous flows that range in thickness from a few feet to more than 40
feet. Each flow is superimposed on the next older flow or flows beneath
it. Because of the limited areal extent of some flows and the paucity
of distinctive features. subsurface correlation by flow characteristics
generally is difficult. A typical flow consists of an upper vesicular.
scoriaceous, rubb1y or cindery surface. a lower surface that is some
what vesicular, and an internal mass that is dense but generally jointed.
}1any flows, however, are entirely composed of highly vesicular or
scoriaceous material and/or are highly brecciated. whereas others are
dense and massive and exhibit few of the typical characteristics.

In the Mud Lake-Market Lake area, basalt is interbedded with thick
sequences of predominantly fine-grained sediments.

The Snake River basalt generally is a highly productive source of
ground water. Where wells penetrate cinder~ scoriaceou~ or cavernous
basalt. the yields generally range upward to several thousand g.p.m.
per foot of drawdown. Where the unit is composed of thick. dense flows
and/or fine-grained interbedded sedimentary material, the productivity
commonly is much lower.

Lacustrine and Alluvial Deposits

Exposed in the Mud Lake and Market Lake basins are lake bed
sediments composed principally of silt and clay which Stearns and
others (1939) attribute to lava blocked drainage accentuated by
faulting and glacial melt waters in case of the former and overflow
from the Snake River in the latter. The lake beds interfinger with
basalt and possibly interfinger with. or are an extension of. the
coarser alluvium of the Snake and Henrys Fork Rivers to the east and
southeast and streams to the north. Because of its fine-grained nature.
the lacustrine material would be expected to be relatively impermeable.

Alluvium

Underlying the Henrys Fork lowlands, principally in the area below
St. Anthony, are extensive deposits of sand and gravel with lesser silt
and clay. This alluvium ranges in thickness from a featheredge. where
it pinches out on basalt to the north of St. Anthony, to in excess of
330 feet near the mouth of Henrys Fork. Upstream from St. Anthony. the
thickness probably does not exceed a few tens of feet. To the east and
southeast, the alluvium pinches out on. or is faulted against. basalt
and silicic volcanic rocks. To the west and southwest. alluvium of the
lower Henrys Fork area apparently coalesces and interfingers with
alluvial material from the Snake River and with basalt. As previously
mentioned, it possibly interfingers with lacustrine beds of the Mud
Lake-~arket Lake basin and also with sediments from streams to the
north. In Well 6N/38E-30ba1, beds of sand. silt. and clay with minor
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gravel have been found lnterbedded ~ith basalt to a depth in excess
of 630 feet. Generally, the alluvium of the lower Henrys Fork is
coarsest in the area southeast of the river and becomes progressively
finer to the north and west.

Water bearing characteristics of the alluvium are not well known.
Although many small diameter wells draw from the alluvium, large capacity
installations are not known to be in use. Based on descriptions in well
logs, the alluvium would be expected to transmit small to large quantities
of water, depending on texture and nature of the material. Where clean,
uncemented gravel predominates, the yield to wells would be substantial.
On the other hand, wells in fine or cemented material would produce only
small quantities.

Sand Dunes

Active sand dunes up to 200 feet high occur several miles north
and northwest of St. Anthony and on and around Juniper Buttes. Also,
much of the area is veneered with light, windblown silt and fine sand.
These materials generally lie above the water table.

6



GROUND WATER CONDITIONS

Occurrence and Fluctuation

Ground water in the lower Teton area occurs under regional and
perched water conditions. The regional water table, which marks the
upper limit of uninterrupted saturated subsurface material, generally
slopes west-southwestward across the area toward the Mud Lake-Market
Lake basins (see water table contour map). In the areas of predominantly
silicic volcanic rocks, the water table gradient is relatively high,
ranging from 10 to more than 50 feet per mile. Where basalt is the
principal rock, the gradient ranges from 2 to 5 feet per mile. A wide,
seemingly incongruous area of low gradient occurs in a transition zone
of basalt and sedimentary material between the lower Henrys Fork valley
and the Mud Lake-Market Lake basins. Between these two basins and
extending westward from the former, a zone of very high gradient, known
as the Mud Lake barrier, is found. Between Ashton and the Mud Lake
~arket Lake basins, the regional water configuration is relatively
independent of the ground surface topography and essentially consists
of two high gradient steps separated by a wide zone of low gradient.

The depth to the regional water table from the land surface ranges
from less than 10 feet near the mouth of the Henrys Fork to over 700
feet northeast of Juniper Buttes and over 500 feet in some of the higher
margins of Rexburg Bench. Within the lower Henrys Fork alluvial low
lands, the depth ranges from less than 10 feet to a maximum of about
150 feet (see map of depth to water table and depth to basalt in St.
Anthony-Rexburg-Plano area).

Within a portion of the last-named area and extending westward
toward the Mud Lake-Market Lake basins, the regional ground water body
is partially confined by the mass of alluvial material. The water levels
in wells that terminate in basalt overlain by alluvium stand at a regional
level which may be up to several hundred feet higher than the buried
basalt surface. Elsewhere the regional ground water body apparently
is free and the static level varies only slightly with increasing depth.

Continuous observations of the regional water table have been
limited to about 10 years duration except Well 7N/37E-14cbl, in the
Hamer area, which has been observed since 1950 and at several times in
the 1920's (see hydrograph of wells in the regional aquifer). In addi
tion, spot readings have been made of many other wells by the Geological
Survey. The annual fluctuations in the alluvial lowland area have
ranged from about 4 to 8 feet, with the peaks coming in September
October and the lows in April-May. In silicic volcanic rocks of
Rexburg Bench, the annual water table range has been less than in
the basalt of the lowlands. In the Mud Lake-Market Lake area the
fluctuations generally are less than on~ foot and with the extremes
occurring about two months later than in the area to the east. An
exception is \~ell 5N/36E-21dal, in which the annual fluctuation has
been from 3 to 5 feet.
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Generally, there has been a rising trend in regional ground water
levels since 1961 but with slight declines in 1963 and 1967. The trends
appear to be more closely associated with basin runoff than any other
factor (see hydrographs of precipitation, runoff, and diversion, Henrys
Fork Basin). Near absence of long term observations essentially pre
cludes examination of earlier trends. However, Stearns and others
(1939, p. 60) report that prior to the beginning of irrigation of Egin
Bench in 1895, the water level stood at more than 100 feet below the
surface at Parker and Camas. The levels rose to a few feet and about
20 feet, respectively, but it is not clear whether these are perched
or regional water table levels. Undoubtedly, ground water levels have
risen appreciably since the advent of irrigation in the lower Teton
area, but the magnitude of rise is not known because of the lack of
pre-irrigation water level data.

Perched water tables have formed in several areas under differing
conditions. In the alluvial lowlands, a perched water table has developed
in the alluvium. The configuration of this water table during peak
periods resembles that of the land surface. The depth to the perched
water ranges from less than one foot to more than 40 feet. The perched
and regional water tables seemingly merge somewhere in west one-half
of R. 38 E. west of Egin Bench. Eastward, they diverge so that in the
St. Anthony and Sugar City areas the regional water tables lies more than
100 and 50 feet, respectively~ below the perched water table. In the
Ashton area, a perched water table has developed on top of the silicic
volcanic rocks that underlie the basalt (Crosthwaite and others, p. 28,
1967). Also, perched water has been encountered during drilling in areas
of Rexburg Bench where interbedded sedimentary materials occur. In por
tions of the Mud Lake-Market Lake area, ground water is found at shallow
depths, possibly the result of perching on lacustrine sediments as
related by Stearns and others (1939, p. 50) and Mundorff and others
(1964 p. 134).

Continuous observations of the perched water table in the lower
Teton area have been limited. Stearns and others (1937, p. 62) display
hydrographs of several wells on Egin Bench during the period 1921-25.
More recently, the Geological Survey has maintained continuous observa
tions of Well 7N/38E-23db3 since 1958 (see hydrograph of Well 7N/38E
23db2) and presently is observing 13 shallow observation wells installed
by the Bureau of Reclamation in the Henrys Fork alluvial lowlands. These
and other observations indicate that the perched water table fluctuates
as much as 35 feet annually from peaks at or very near the land surface
to lows greater than 50 feet below the land surface. The former generally
occur in September-October, whereas the latter take place in April or·
May (see hydrographs of wells in the perched aquifer).

Recharge and Discharge

Examination of the water table contour map indicates that the general
flow of the regional ground water body is west-southwest following the

8
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HYDROGRAPH OF WELL IN
THE PERCHED AQUIFER
LOWER HENRYS FORK AREA
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trend of the prevailing gradient. Recharge to and discharge from the
ground water body may occur anywhere within the area depending on geo
logic, hydrologic, and other conditions.

Crosthwaite and others (l96~ p. 28) suggest that an average of
approximately 550,000 acre-feet of recharge annually originates as deep
percolation from irrigation which enters the perched water table and which
ultimately descends to the regional water table. An additional 175,000
acre-feet of recharge is said to originate from infiltration of pre
cipitation that falls within the basin.

Mundorff (1962, p. 24) estimates that average annual ground water
discharge by underflow from the lower Henrys Fork area, through the
basalt aquifer between Roberts and Hamer, is about 725,000 acre-feet.
This estimate is based on flow-net studies described by Mundorff and
others (1964, p. 196). Crosthwaite and others (1967, p. 28) suggest
that about 325,000 acre-feet of perched ground water and surface return
flows enter the river system during an average year.

Present Use of Ground Water

Ground water is widely u~ed in the lower Teton area for domestic
and municipal supplies. The larger communities commonly use water
from wells in basalt or silicic volcanic rocks whereas the smaller
communities and individual farmsteads rely on wells in alluvium.

Widespread use of ground water for irrigation is almost entirely
limited to Rexburg Bench where wells tap silicic volcanic rocks and
basalt. Crosthwaite and others (1967, p. 37) estimate that the total
pumpage on Rexburg Bench during 1962 was 25,000 acre-feet which approxi
mates their estimate of annual recharge for the pumped area. Many
irrigation wells have been drilled on Rexburg Bench since 1962, so
the annual rate of pumping has undoubtedly increased.

In the alluvial lowlands, few wells of any sizable capacity are
used for irrigation. Only three are known to tap the basalt. Large
scale industrial use of ground water is limited to a few installations.
Table 1 gives details of the known wells of any sizable capacity that
presently are drawing water from the basalt beneath the alluvial lowlands.
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Table 1. Summary of larger wells in basalt of the alluvial lowlands

. : Penetration Sp. Capacity .. Static
Well

Use 1)epth: Diameter: Yield:
Specific :in Saturated Saturated Water

Number Capacity
Basalt Penetration Level

(ft) (in) (gpm) : (gpm/ft) (ft) (gplL/ft) (ft)

6N/39E-4abl Irr. (U): 199 18 600 30 41 0.7 10

-20dal Irr. 353 20 3500 1400 90 15.6 10

6N/40E-4dbl P.S. 183 12 30

-19aal Ind. 296 20 138 30

-30bdl P.S. 172 24 85 20

-30dal P.S . 142 16 22 110
.....
0

7N/38E-23dbl Test 236 16 1820 440 59 7.5 40

7N/40E-lacl P.S. 248 ? : 10 1250 45 ?

-ladl P.S. 238 850 83 125

-lad2 P.S, 238 8 1250 80

-22adl Irr. (U): 200 14 80

8N/40E-36dd P.S. 209 20 2790 5600 66 85 145

Irr. - Irrigation, P.S. - public supply, Ind. - Industrial, (U) - Unused

Refer to Table 3 fo~ data on wells 6N/38E-25acl (Test WeIll) and
7N/40E-19adl (Test Well 2).



REPLACEMENT WATER SUPPLY

Division Requirements

Estimates made by others (Bureau of Reclamation, 1968, unpublished
data) indicate that the maximum requirement for replacement pumping of
ground water for Lower Teton Division, First Phase, will be 400 c.f.s.
flow and 175,000 acre-feet annually (Table 2). The average annual re
quirement will be 25,000 acre-feet, and the total requirement for the
34-year period 1928-61 will be approximately 850,000 acre-feet. In order
to insure optimum operating conditions, not less than 30 percent of the
maximum annual requirement should be made available to the existing
distribution system of the Fremont-Madison Irrigation District. The
remaining 70 percent could be made available wherever conditions permit.

Table 2. First phase ground water replacement pumping
schedule for period 1928-61 (by month and
calendar year) Units - 1,000 acre-feet

:Annual
Year Mar. Apr. : May June July Aug. : Sept. : Oct. : Nov. :Total

1928-30 None
1931 9.5 20.0: 23.8 53.3
1932 24.6: 23.8 24.6 24.6: 23.8 121.4
1933 10.0: 15.0 20.0 24.6: 23.8 93.4
1934 24.6: 23.8 24.6 24.6: 23.8 24.6: 9.9 155.9
1935 20.0 23.8: 24.6: 23.8 24.6 24.6: 23.8 10.0: 175.2
1936 15.0: 15.0 10.0 10.0: 7.2 57.2
1937 24.6: 23.8 24.6 24.6: 23.8 121.4
1938-40 None
1941 10.0 10.0 10.0: 5.7 35.7
1942-60 None
1961 10.0 10.0 10.0: 6.4 36.4

Total 1928-1961 849.9
Annual Average 25.0

General Considerations

Replacement ground water for the.Lower Teton Division will be re
quired only during dry years when a water shortage occurs in the Snake
River basin above Milner dam. Ground water withdrawn for replacement
purposes will have to be tributary principally below Milner dam in order
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to minimize depletion of the Snake River in the upper basin. Any such
depletion will have to be offset by additional ground water withdrawals
unless increased recharge due to Division operations is adequate to
overcome the depletion. Thus, an overriding factor in the general
location of replacement wells for the Lower Teton Division is the location
with respect to depletion, or lack thereof, of the Snake River and
tributaries above Milner dam.

In addition, the requirement for ground water replacement pumping
of the magnitude involved demands consideration of several other hydro
logic and geologic factors that bear directly on economic and engineering
feasibility. Field locations, design and construction features, and
resultant costs and operation and maintenance features and costs will
directly depend on the factors which follow:

1. Presence of an aquifer at reasonable depth that is productive
enough to yield ground water in the necessary quantities and at reasonable
drawdowns.

2. Adequate storage in and recharge to the aquifer to permit the
necessary withdrawals without excessive declines in the water level.

3. Static water levels that are favorable enough to support reason
able well depths and pumping lifts.

4. Field locations of wells that permit diversion of discharge to
existing distribution facilities and to the river system without excessive
construction of conveyance systems.

5. Areal distribution of sites that would minimize interference
between wells, but without sacrificing reasonable spacing for power
distribution, access, and other facilities.

6. Presence of ground water that is physically and chemically suit
able for irrigation and other uses.

In addition to the above factors which bear directly on economic
and engineering feasibility, there are others which must be considered:

1. The effects in the Division area of replacement pumping on ground
water conditions on the aquifer under draft and also on other aquifers
presently supporting domestic and other supplies, subirrigation, and/or
streamflow.

2. The effects on other areas to which the aquifer is tributary.

St. Anthony-Rexburg-Plano Pumping Area

Replacement pumping for the Lower Teton Division could take place
anywhere in the upper basin so long as an excessive portion of the ground
water is not tributary to the Snake River above Milner dam and the ground
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water could be made available where needed to replace adverse diversions
from Teton Reservoir. However, location of the replacement wells within
the Division area has several distinct advantages, as follow, without
consideration of hydrologic and geologic factors:

1. Preservation of the physical integrity of the Division with
respect to construction. operation and maintenance. and power facilities.

2. Preservation of potential downstream well sites for future
projects requiring replacement ground water.

In addition. the Division area offers conditions which satisfy most
of the geologic and hydrologic demands. Investigiations described here
after indicate that within the Division area. the alluvial lowland sub
area roughly encompassing the communities of St. Anthony-Rexburg-Plano
offers the most appropriate location for replacement wells. The favor
able conditions of this subarea are as follows:

1. Presence of highly productive basalt aquifers up to 500 feet
thick lying from 100 to 450 feet below the surface (see map of thickness
of saturated basalt and depth to saturated basalt in St. Anthony-Rexburg
Plano area).

2. Availability of a large portion of the estimated 550.000 acre
feet of deep percolation from irrigation which enters the basalt within
the subarea thus assuring a reliable source of recharge.

3. Presence of static water levels in the basalt that range from
less than 10 to about 150 feet below the land surface. In much of the
subarea, the static water level is less than 50 feet.

4. Proximity to the river system and existing irrigation distribu
tion system which offers sites that would permit adequate spacing of
wells but with a minimum of conveyance and discharge facilities.

5. Presence of ground water of suitable quality.

Crosthwaite and others (1967, unpublished data) state that the best
location for pumping of replacement ground water would be that portion of
the St. Anthony-Rexburg-Plano area lying north of the South Fork of the
Teton River and west of U. S. Highway 191. This estimate is, however,
based on relatively few data.

Several other areas within the Division have been suggested as
potential pumping sites. The Ashton area is considered unsuitable be
cause of the perched condition of the ground water in the basalt.
According to Crosthwaite and others (1967, p. 39), this perched water
is tributary to the Henrys Fork; thus, pumping would directly deplete
ground water inflow to the river. Some areas of Rexburg Bench are highly
productive. However, withdrawals in the area apparently are approaching
recharge, and no assurance can be made regarding the effectiveness of
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recharge by surface water application under the proposed second phase
of the Division plan. In addition, static water levels in the areas
commonly lie more than 200 feet below the ground surface. Elsewhere
in the Division area, aquifers are not productive enough or locations
are too remote from existing facilities or the river system to be useful.

Preliminary Subsurface Investigations

Preliminary investigations have been undertaken to determine geologic
and ground water conditions in the St. Anthony-Rexburg-Plano area and
vicinity. Among the data sought by these investigations were:

1. Thickness, areal extent and nature of the alluvium.

2. Thickness, areal extent and nature of the Snake River basalt.

3. Ground water conditions including levels and fluctuations at
successive depths in the alluvium and basalt.

4. Relationship of the alluvial and basalt aquifers.

5. Quality of ground water.

6. Relationship of the basalt and alluvium of the lower Henrys
Fork alluvial lowlands to similar material of the Mud Lake-Market Lake
basins.

As previously mentioned, 13 shallow observation wells were installed
in selected locations in the lowlands area to monitor fluctuations of
the perched water table.

Subsequently, eight combination cable tool-diamond drill exploratory
holes up to 700 feet deep were drilled to obtain information on the Snake
River basalt. Cores were taken wherever feasible in order to obtain
maximum data. Completion of each deep hole included installation of
permanent piezometers set at successive depths (see logs of exploratory
holes).

In addition, three old, unused stock wells located 5 to 15 miles
north and northwest of St. Anthony were rehabilitated to facilitate the
taking of water level measurements in this remote area.

Six of the exploratory holes and the three rehabilitated wells were
subsequently logged by geophysical methods by personnel of the Geological
Survey-National Reactor Testing Station staff. Gamma ray logs of the
former are shown on the geologic sections.

Test Wells

Following completion and based on findings of the foregoing pre
liminary investigations, two large capacity test wells and companion
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BUREAU OF RECLAMATION - REGION 1 SHEET 1 OF 2
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240.0 to 260.0 • JABALT. block••r.,. ood nd.
luke l1~r bo.olt.

'" tI. 160.0 to '66.0 - IAIALT.....,. b.._. purp10. ODd
..od. Aphaaltic to porph,..itic. Ma••i .. co hi.h1,
Jolotod ... II...cclotod. Donoo to hlah1, ~.lcu10..
.... oCO..i.ODUO. OollOlroU, olhillOl-IIoU'i... no.h
to doe....... (Iooko Ihe.. lo.olt.)

, .
, I I

T C•••
T 4" Ca,.
260 6" ho10

~ 6".C.:;c0'-'!''-C'_--l
IlIrf.o "toUo

290 CI'..t
~..TDiitl...

no_to.. C
U9 Gi'ftir - -- -

Att...t" ,.to.. - - ---
tooto ill .,.. holt
witll c~oo1o.- J3t ~oa~_
type ...-u ,-"011,
IlUlICcoo.flll d..
to II..lqi.....
h........

IAJl1)

SlLT

c:::::::::J BASALT

r=:=l UTOUTlC IOCQ

PROJECT _~~r Toton Dhloioo • TatDn 'u1n Projo"t WELL NO 6B/UI-10bbl
SItD )



BUREAU OF RECLAMATION· REGION 1 SHEET 2 OF 2

LOG OF WELL
State _....:I""d""."""o"--__

Logged By_..!!Bl.!.•..J~!!"!!!'!.- Geophyslcal Log

ProJect Feature 1a,1.r.torr ..1. 8Dd rt.....t.r 18ak
Apprn. 500 ft. lut 8M 120 ft .....th of _k

Well No ."nl-ll11ltl (lU. ;n Location Cenu I.ctl.. 10. T•• I .. I. 3t I •• 1.11.
Vlrel1...1~Dd

Toto I Depth 6,..' ft. Begun '/2'/67 Completed ././67 Drilling Method .e. '1 ••ha ddU

Static Water Level 17.' ft. <lIunl> !~:r~:l Meas Pt Qrll1ul IU" Dote '/61

Elevation (ground) 4'34.0 W L Meas Pt ... ltd. ( )
......t..ie 101 book. drlller'. aad·::T""1ir::a=-=.-=,.""'e:-::t=-=ar:::T"'.--

Yleld_-"Io~t",.,-,.,-"t,-- Drowdown =~~I~!EI-& .. l'ubnlu1 l.uL-. _

It, R.'.T.I./U.I.C.I. Drilled By J...Ue. Car. Drlll1. Co.

Jroiling Data
Pump Tests

Waler Samples

Desc r ,pt Ion
of Well

Complelton

Well
S logrom

.c
i'i
'"o

Log Class'/,ca!,on and PhySical G..nC,t on

, \
....... 1-

545 OrOft1

"2 ~er t.fI

101. c....
'i;u.; .f -l1li---4---

bo1.

~ ~i'66.0 to 570.0 - IIlDftCliI Ir"l.. d__d hlto -
25i calJaECIA. ","lab-bn... 1_ ....rts ud feld.par
50'1' ca'!~ with fr,-IIU of rh7ol1tle rock••

510.0 to 5".0 - IAIIDITOII Ir"l.. ~U'. lato
.8Dd .. lOCK nAClIG'rI. Lllht brWII to or....
~rta sad fald.par .aDd aad fr.....t. of rhyolitlc
Locka.

... _- '84.0 to 636.' - IIIIOLlTIC I.GCU l.cluell.. alter
D.U" 1.,.n of CIIIIDUIl POIJ'III"It AM IIIIO-DAoCITI
POIJ'III"It. Ir., ad "ron. I'or,t!,rlUe. .....1". to
hlahly jol.tU. IIID... Ph._ryau of quarta ud
'1 oc1 ad lac1ualoa. of pualae. rre.h to
\lee .

-

J
4
1
1....,
,,

f'<.....,

j
j

<
<
J
-'
1,
1

1
-

S~MP_:: -)OE
CR "'ore
CT ~ ~uft ngs
D D,,'lers Log

IAIQ)

lILT
IASALT

urOLlTlC aocu

PROJECT'_r tat- Atyhlgn' - T.tOD 1 ••10 Project WELL NO. 6I/UI-ll!1tbl
Ilt. 3



BUREAU OF RECLAMATION· REGION 1 SHEET 1 OF 2

LOG OF WELL

Static Water Level 40 ft. ".n.re1)

Total Depth _-'6....32.......S.......f ...t.L- Begun

PrOject Lowe.. TetOll DlvhtOll

Well No 71/381-23"" CUte 4)

Feature Exploratory Holll • Pin_tel' laaIr. State Ielaho
"W!'oa. 1.440 ft·. W.at DIS 130 ft. louth of I' eo-ne--..-----

Locat Ion -..tul n ,--'X_Ll _' 1 '-- --:~=-~~~--:--
Vl...11.. dl-.oDd

6/10/67 Completed _.:.6",/2:.:6OL/.:.67:..-__ Dr ill ing Method _~c~."rel'T"'4...ri..l..l.....,,,,ch_urpUL_
d..lll

1~:f~:1Meas. Pt._...Ot"'l....p......,u""-'-l...I ......-"Couu='-- Dote 8/67

Elevot,on (groundl_---.:4""A'::;.;':.:•..:.' W. L. Meas. Pt._--:-S"~-b.::cl-.r...".".,~( l-;r-r.:====-,r-:--
S•• &.oloClc loa book. drill... '. aaa lllapecto.. '.

Yllld Drowdown Other Data uputi. cd uopbfl1tal 1011
co- & e--co-

Logged By__-"H'-!..--'I~I...=- Geophyslcal Log~kr~....R....AI....t""...s...oJ.l...u.....I......C;.....a8..... Dfllled By JYlti" Con DlUUU Co.

D.. Illng Data
Pump Tests

Water Samples

Chura c1,,111 "01.
to 201.'.
Dr1l1.d 1"1.
Spen. 100c-32'
Olt•• w.n 12.
Dl~ drU1
Ra vir.11.
cered ho1.
20l.S to 632.S
S,.c•• lOOC-920

DeSCription
of Well

CompletIon

Ttl"•• - J/.· 1.D
1.1. Pl._ter
pi,.. lucan..
In ... bo1. etIIl!
.xl.Una 8" _11
Il...Uft.:
Top of l\N
COUPUIII -

4860.'J2
Top of pi,.
Pl.ao A - 4860.3

• 4860."
C 4860.6

Well
~ .. ~ E.~Q Logolagr<j('l. .. o~a ua:: ~I-

I D
I rt \-.I

"' ~ 4 • I

r ,

!

I
.

l~

Class,t,ea'oJn and PhySical ConditIon

0..0 • 6.' • lARD
6.' - 36.0 - BASALT (Iaake IiYllr ' ••alt)

36.0 • ,6.0 - 8ARD

,o.0 - 11'.0 - lARD ad GUVIL.

- -

-

If.'.
~" C'I· 293

8" C'C.

I
3.2

Ico..laceou., clll4• .., ••Dd blab1, ....lcul... a~.
0"_ by YlI..tlc.l tick. lID 1°1.

0\

I.

I

f-0. \, ~1 17S.0 • 1'0.0 - IAIALT (IDak. 11Yl1......1t)

20Cl"":;;:~~- 190.0 - 1".0 - IAJlD ad caAVIL (1); .Ut,.
-" '.' .' m·a rt".o - 201.5 - .MALT. CIDaI, GUVIL.

.... \. 201.5 - 632.5 - IAIALT; 1"11. IIr_. pu..p1., ad
" ..". AphllllUc to po..ph,rlt1c. M..d ... to hl.p1,

Jolet.d IIld 1I...ccl.t.d. DeliO. to blab1, YlI.lcula..
.114 acftlac.ou.. a..un, oUria-II••ri...
Pr.ab to d.cCllllMto.d (III" 11.......alt).

I ..

j.l'f ~

.. :.'~ .ro'~
-;1- . I ..

- ..

U 111 COIIC...t. •
4"6.1t

10" 101.
181 8" C•••

TIIIIP. 4" COl. 
201.' 8" 101.

- -
230 Grout

lurfoc. 4.taU.
Pi...
C

•4

426 Or_1 .--

4'\ _..~ovt
'i. IIsrfo..at10a0

470 . - - .
Pi.II tn D

,
_L_---.J.l "'.0 fq. Ra

caunt. l1o1l C'S·

Wat......1.
tu.. fna
"Joc..t _11
23A1 - 6/ZZ/67
,,·1." 6
I.C. 24"10
IAll • 0.68

Vat...-aurface
.1..atl••
8/28/67
II" C.I. 41119.64
Pl..o 4 4116.06

.4IU."
C 481S.Sl

'. ~OO
SAMPLE TYPE

CR , Core
CT' wtlIOgso Dr" lers La,"

lILT

IAlALT

PROJECT I4rIr Tet.. Alyhhg - tltn ...In Proj.rt WELL NO. 711/]81-234113
(lit. 4)



BUREAU OF RECLAMATION· REGION 1

LOG OF WELL
SHEET 2 OF 2

Slate Idaho
of 1\ Cor_r.

ProJecl_...!X-!!!!!!!~r!.......!T~.~t,~-!:!....!Dl~yt~.~lo~.~__- Feature 191orat!17 ..1. " pt._tor leak
...._. 1.440 ft. W••t ad 730 ft. South

Well No ....7~IIL/~"IIJIa;;·;!!2.o1:U4J_l.-.IIO"..'ut-=.~4:.)'-- Location M"le 2,!. T. 7 ••• a. )1 I •• I •••
Wlr.11~. dl.....

Total Depth 612" " Begun 6110167 Completed 6/26117 Drilling Method ror. drill" eI",o
4rul

Static Water Level 40 ft. <Ie_nl) t1l8evel Meos Pt __or=.:..:I.:.!!.:::;l..=l~.r::.:"':.:I.I=D=d Dote 1/67below -
Elevation (<7oundl__4;.:1:.::;'.:..';.:., W. L. Meas. Pt. Ie....1_ ( )1Il 't1I1..~w"'r-

Iii I'ililie 1.. book, drill.r' i ••piCtor~
YJeld Drowdown Olher Dolo report., ad ropbrdc:ol loa'

e-,,~~

Logged By__----:B=-.:.....::...=~ Geophyslcal Log_.J..,.~.....J.wtu•...LI'nL..!SWiiG"".......---Or'lled ByJuauc' C4n ArUlIo. Ce,

"n IIlng 0010
Pump Tests

Woo er Somp las

Descnpfton
of Well

Comoletlon

Well
Dlogrom

'.

CIOSSI'lcot,on and PhySical Condlt,on

, .
I. , .

,. I

'~~",. ~I I .1

" I

'''Gra..1
613 Greut

It "dOUtiOllIl
62' Pl.._tor A
Iaou- .f-ItS 80 it

, h"" .1-,
,; -'-"'6~ '" '_ . .,.

,-..J
., 'I .. 7. 1, I

-~ :~. - , ... ".'
~'.!!

-

-

-

-

-

-

Total d.pth • 632.' ft.

SAMPLE TYPE
CR ' Co,e
\:T : Cutt,ngs
o 0, Ii lers Loa

SILT
....ALT

PROJECT X-r t.t" DlndoD • TUOIl laill Proj.ct WELL NO. 78/3I-U4b3
(&ito 4)



BUREAU OF RECLAMATION - REGION 1 SHEET 1 OF

LOG OF WELL

l _

Dr i III ng Mel hod _ ...A1_r_r...,t..,e..ID~ _

Ob••rY.tioa V.l1. State Idaho"'1'•. 600 ft. Ia.t &lid 141 (V.ll A) &lid 151 (V.llo;.·)----'=.:=--
Locallon ft. inCh of .11 Cgrwr Mceloa 1. t, 7 lie I. 19 I .. I.M.

PrOject I.lrv-r 'raton....!iYieloa Feature
7/n-1cc1 (V.ll .)

Well No 7/n l.d {MeU .~ !le. ,
V.ll A - 122 fe.

Tolol Depth • 15 I. Begun 612"'1 Compleled 715/11

V.ll A - 12.' ft I b lStat I c Wo ter Level • at.ll f.. ge?~: Meos PI " --IOOr~i...II6IM...1..&ul.!9II!!1OI!'''!d'_ Dole _....,SIU/....6....7_

Elevation (groundl_...!4u'UjOit!!Loo-.lol- W L Meos. Pt '" "law

Ylei d Orowdow n at her Dolo -:;..::.;.=--.;:d::;r=.i=.ll::.;.:.:r'--'.=._OD=d:......:i.=U=."=c:.:t:.=o.=.r-::-'.::......:r:.=.~po:::r=-t~.:-:--_-=- _

L d B Driller Ge h I L Co,. DrUUn, Co.ogge y_-=.::..::..:=:"'- op YSICO og Dnlled By IMul •• Cere k'lIl.. C.

r-!22 __ '" h.1._ """, :

16.0 - ",0 - IAIALT &lid CIID... ; r.d ODd .r.,.
(Sn.ke Ri..r ••••1t)

0.0 - 16.0 - ronolL aDd SAJm.

68.0' - 122.0' - IAlALt aDd CIID... ; '1'.,.
(Sn.ke Rl..r ••••1t)

""--:0' - 68.0' - eUY; .oft.

D

Log

--r-

.r:;

a..a

r

I-- -

Oescropl,on
of Well

Complet'on

I'Iadd1e4 .urr.ce
••a1
19 6" I.D. C•••

55 8" 101.

0" lI,ng DOlo
Pump Tests

WO'e, Samples

Drllle4 ucler
S"co. 10OC-920

6" I.D. C•••
V.ll A - 4131.9 84.) "I.hoe

• - 487'.3

Vatar-.urf••
d ..aUt••

8/28/67

total d.pth - 122 ft.

1::=----- ----= 'It

11.YOU!!!
V.lt A:top of
e". - 4904.86

W.ll • - Top of
e". - 490'.41

-

C1Dd.r IOD.. .howB by wortlca1 tick. Oft 101.

SAMPLE TYPE
CR ' Core
CT = Gull ,ngs
D Drillers Log

-

~

J

1.
~

1

1
1...

j
c=J lAID ~ IAIALt 6

c=JCLU c::::::::J cln..

PROJECT 14M' tet. Dixht. - IUgD aaolD Pl'oJ.ct WELL NO ZI1311-1ccl.
(lite ')



BUREAU OF RECLAMATION - REGION I SHEET 1 OF

LOG OF WELL
PrOject X-r Tetent IIhbi_ Feature Ilrplor.tory aolo ud Pl.._ter llUIIl State Ideo

l\IIPf'H. 80 ft. IiOttn _ 100 ft. Vllt or lit tenar Rcd.. 21,
Well No h/40I-21"l (.it. 6) Location %•• I •• I. '0 ... I.K.

Vir.llDO 'l ~ COrl
Total oepth_..:l4t.l'~0~' Begun 6/26/67 Completed 8/10/67 DrillIng Method drOl .. AIr uCJl

Static Water Level lS2 ft. <a-nl) ~ Meos Pt_ClPIKJ.I.,l.II•.IIMiILl.l-l.II...:JIII..... oote ./67

Elevation (ground) ,,".7' W L Meos. Pt ... Hl.., ( );--: .--__
.....olOilc 101 book, drlll.r'. aDd la.peetor'.

Yleld orowdown _=_ Other ooto ....u ........'.h.1 I...
e- .. e-:a-a.. co,. DrUUq Ce.

Logged By It D_ Geophysical Log .., •• T • IU • c • onl led By luaU.,. CUI IIdlliM Co.

~ oss" Ie.)' Ion and Physlcol C:mdlt Ion

Total depth - 450 ft.

Scorl.e_, clllcl'r,. ael hlah1)' ...lculu ao...
.h~ by ¥artlc.1 tlck. oa 101.

II ~o - 3.0 - toPSOIL
3.0 " 18.0 • IAIALT: Ir., (Iaake al..r ••••It).
~.~=-!~o_- IUD IDll CLAY; nd. _
27.0 • 1'4.5 - .AlALT: Bray aDd br..a (Iaak. ll••r
lB..alt).

'T

Log

1.,. I. J.

,
.t... l ....

.\\I..\. '

.t::.

Q.,
o

I'

L _

lack- ,

flll, --'~7"

j', :;~~

- --. ~.

Oesc"p"o~
of Well

Completion

192 ereut
{ hrYorai:loii~

210

T • 6", 4", Ilk
lU.' C••
175 er..... l __+-__ "

-~"

,",r•• - 3/4" 1.1
Pi._ter pl,..
la.t.U.. la
d" aDd ... hoi.
11...tt..,
Top of pl,.
Pi..o It. 4964.'7 "

• 4964.71 I,
C 4964.93 IF 'J '

11. ••• (CODe.) z~",.,·.:.
4ft3.6' I

~ Ptrfor. oa. -- il~

Pi••_t.r elf'''. 1 .. '7' • ,
80 Cr..... l '

10' erout_ " ."
I ,~, \...1.,.1...
'\ ,I

,~, ,
,", ,''lU, ca
o 4' ~163., - 4'0.0 - aAlALT; .ray, red, ad purpl•.

,'. III.ltlc; ..11 to hlahly Jolat.d AId ltr.cclated.
o.a.. t. hlp1y l1cular ad .corl.e..... Gaa-

, • I.r.lly ollYl•• ltaarlaa. rr••h to 8D4.r.t.ly
I,: el.c.-.o'". (.a.. ll....r ....It.)

Pi...

• ~
q

It. 'c

'"
4" coacret. .1..

V.ter-'lII'f.e
eln.tl_
8/28/67
Ple.. It. 48)0."

I 4831.27
c .....

Ur "tuy bele
e. 163.5. Vln"
11.. dl~ drll
bole 163.' "
4S0.0.
Spec.. l00c-'20

:1(1 1ling Dato
Dump Tests

Water Samples

t-

I-=-~

W.t.r ...1.
taUs ~ batler
7/6/67
.. " 7.78 6
I.e. " 2....10
1M - o.n

SAMP~E npE.
CR - Care
CT = Cutt,~gs
C' Oro lien Log

~ IAIALT

c=J
PROJECT Jaer tit. Mph'. - tAW Blahs Project WELL No.n/4n-Udel1

(Ilte 6)



BUREAU 0F "<ECLA~ATION - "<EGlON 1 SHEET 1 (',F 2

LOG OF WELL
State ' .....0

WELL NO 611J91-]Otdc
(Slte 7)

I

I

'.Jf! "'~~

..'riller :;r

Logged By L. Rg;ptQD

Well No. ../3,,-JW (lit. 7)

Total Depth 6".7' Begun

Static Water Level 1.8

E levat ion (ground) 4816••

Ylei dllD t ••t Drowdown

V.t.r ....1. 1263' 6" b1-.k
@ 6".7' :e..talr.... 52-'. 6

CoDd. 516 b10 :

1

97' 11.".1

Att...t" ,.lter
t ••t. 1. 0'"
bo1. With c.......
at_ ty,. ,.br,
...~e11y lane:- I
c•••fu1. I

1

385
'

1406' Gr....1

'Pl• .-t.r a_
440' l of 5'
,,.rfor.UODa

Location AIR-. 607'-.lLr1!a_.L!ID~~ ~ I. k ConI_......r _
(lee ir1111.. "t.)

7/10/107 COrT"pleteil_71n"z ~'rliling Methoc~...t"CJ-..,-- _

---=-"-"---------l~:~~:l Meos Pt ~U1H1I1''''' ._ Dot~ 915/67

_...:.::::=-=-- W L Meos. Pt..%D Itt ........ __ ( 1__. _
Caole,ht •••11 loa book, dr1ller·. aDd lupector'.

________ O'he r ['a':~. -.l ...JbJ.aU.&l UIp .. __

~ ... e--e- Jack U .......r
GeophysIcal Lag '-»' •• T sID a c: • Drilled E:ly ,,,ute. e-a Drtll".. Co

>"',n9 01 I _~~C' ,'. , 1" :0 i I v "I -: ~
;'1."'D Te~'c; ,I f)f ','ell l. a. .. I'" 3'" a .. 'S~' J" _ F--";lf)' t,; -

•\0-:"," S~(TI~le~ Ccm:,i~··rn :... n'J,~rn ~I I . ;0~1~'-
F=~=1=11="='=1==pr==1=v=.=t.=~~~=="3:::::/4="~'·':·I';":·D=-=.== r - r-rfr-n" '" J ""( -1'0'.=0;- - 25.0' - SA1UI AIQ) SILT•...

w.ter ...ll 2'5.0".1. Pl._t.r I ..·.~ I ~
.....rill.. by p1,.. 1ut.ll.d '~ ' .."....,.~,.---......".,----=- _,.,..~_-=--==- _
J••1..... 1"2~ u 1Ib_. I '0' j25.0' - 15.o'--=--lWiD A1UI caAnL.

1 ' • i "V1n1h. dlMDDCI 11ev.tioD 5~1., i
drill eft. ho1. ~., of 3/4" pipe. I,"! I
2'5.0' - 6".7' Pi..o A 4818.95' I " I; II
b7 J.at1c.....or I B 481'.12' I, I .. ' I _ 105.0' _ s.uD UD PIA au'lii.·..-·-------- ..
lfOC.. 100t-920 to. ef 1"· II ,., J

l:ou.U.. 4818.92' i:', . ': I:t:":::. i: II!1~ i ....,.~..,...------=1~5-=0...,.O:---=S~4JlD·:=-.--- ..__.-_._- - I
01_t1•• tI 5/6 ,I ...; , I
Pl.... 4816.26' II ~ I

• 4815.42' I 1 ' i
6"C.,. 4817.05' III~ i ..--ft... I :=-:...-=.:J I - 165.0' - CLoU; llray br....

• " : 1 _.-:.::--=-l I - 110.0' - taT; ,ray blue;- ._-
.. A \ ,! I •.. ~. "1 - 200.0' - GaAnL AlII) SAIID; e_t.d.

6'ce, \ I JOO_o"~ I

~
. '" r ~ ,I -+--'--;1 :

I ,,', 1,'c.,.
, ~

iso'

i

';: "11 t,)--;--l~~-J':, I :250.0' - 262.0' - nA GaAnL AIID sAinrr TILiDi-WT.

1
1i62.o' - 292.0' - LAVA; llr;-.-----· -_.- _.-

292.0' - 294.0' - GaAnL; coer•••
I 294.0' - 2'5.0' - LAVA.

_____ :...~~ 00 ;,-trt.. _:295.0' - 345.0' - lUlID; Upt llray. rhyoUtic,
, . , - b...1t1c. quart••••

" cr
.'J '. I

I" ',,1 I D I

~. j i I
• I'. , 50 r:~ ,"'34~s-...-or,--,n:1JT ~ii.n &UID; li,ht poiy. -i1Iyo'lItk

t
' ,> " ~ '< .~~ :N..1t1c, ..-rue...

, '. -' 'i I
Crout -- -_._I;,.f.-' .- -':'JIT:~-38lO.5' - JliIjf ilLr; yiUowbh "ran.-

Ii I r 1 •. I,' d. 314.5' _ 413.1' _ IAIALTi ~.,. to Ir.,leb red
, 400 j. , , ' \' 9-t 1 ph 1 1 b1-"1 I 1 d_ ~ "._ ~ It' , QJ~ pur, ., • .n t c, _., .... c:u .r to ....

I I" joht.d to _ ..1.... oUvi.. c_. _

: : 'jl ~ I. ~ -Oli ::~~:~, -: ~:~: : :::u; tray to Irayhb r.d fUrp1
• , r ,.- h ~iiitfic to il(Ulpo....lu••cor1ac._ to ......

- ~. 50 \ ., I ' 'j01Dtod to ...at....
• ,951 I. '. I" '-l '- ,•.: I I

'" • ,I, i
.'~ -J ~'/! I' I
•• , 00 ~~:I-,-,"""".......~!----',_1 _

[_-'-_'.2] caAVKL C~J SILT ~--: ~ BASALT I
C~ SAIID c.:J CLAY c...=.....=J

- -------:-------------------------
FROJE(';T I.!!!!- roteD DiviatOD - r.tOD Bulo Projoc:t



SHEET 2 OF 2

LOG OF WELL

Wei: IJc

Stole _-,I~d~"'=o _

- !'"'~

... ""0 'e-='··
I

- f hp,
Crm~l~'rn

: -c;.:, . -.. ; .... :

ca;

!
i
I

1,---.,..----..,-----------------~
647.1' - 670.0' - GlAVlL; Il'ay, porphyritic b...lt,
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observation wells were drilled in the St. Anthony-Rexburg-Plano area.
These wells, Test WeIll (6N/38E-25acl) and Test Well 2 (7N/40E-19adl),
were drilled specifically to obtain the following data:

1. General well performance.

2. Aquifer characteristics.

3. Reaction of the perched water table to withdrawals in the
basalt aquifer.

4. Design and construction criteria.

5. Operational criteria.

Well Performance

The test wells were cased through the alluvial overburden and
penetrated several hundred feet of saturated basalt (see logs of test
wells). Each was accompanied by an observation well of similar depth
and by two observation wells terminating in the overburden (see logs of
observation wells). Following completion of drilling, each test well
was developed by pumping and surging. Prior to testing, water level
recorders and a barograph were 'installed to obtain pre-test conditions.
Testing of the wells consisted of a step-drawdown test of five steps of
90 to 120 minutes per step and a constant yield test of 48 hours duration
(see yield-drawdown graph).

Included with the analysis of the test wells are data from the
testing of Well 7N/38E-23dbl which was drilled under contract by the
Bureau of Reclamation as a part of the Snake Plain Recharge Project
investigations of the late 1950's. Data on Wells 7N/38E-23dbl and db3
included in this report are taken from Mundorff (1960).

Well performance analyses, taken principally from step-drawdown
tests, show that wells drilled several hundred feet into saturated
basalt would have a specific capacity of more than 1,000 gallons per
minute per foot of drawdown at yields up to 5,000 g.p.m. (Table 3).

Aquifer Characteristics

Constant yield tests were conducted 6n Test Wells 1 and 2 principally
to determine aquifer characteristics and reaction of the perched aquifer
to withdrawals from the basalt aquifer. Each test was run continuously
for 48 hours at a constant yield of approximately 5,000 g.p.m. During
the tests, water level in the test wells was measured periodically by
tape; recorders were operated on companion observation wells. Water level
data were subsequently corrected for seasonal trends and barometric
influence.
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BUREAU OF RECLAMATION - REGION I SHEET 1 OF 2

LOG OF WELL
PrOject Lover Teton D1vb1on Feature T.et W.ll State Idaho

Well No 6N/38Bo-25acl (Teet Well
AJIPr<II 21BO tt. Weat and 1900 tt. South of the III Corner Sectlon 2"II LocatlanT. 6 Il II R. 38 I.

Total Depth 685 Begun 1_10_68 Completed 6-18-68 Dreiling Method St. Belqv

Static Water Level !B.OS tt. !obovel Meos PI Tap of eae'DI. SW .1d. Dote 6/16/68below

Elevat ion (C7ound) 4825.4 W L Meos Pt 4826.41 ( )

Yield See Bslgv Drawdown see Belov Other o t gee dr111er' a anel lnapector' a report. and geol081c
o a "eU 108

Logged By H. GeophYSical Log
!&1ph C. Dinton orultng Cc .

Ho!I Drilled By Cope Dr1ll1ng & PUB Co.

:Jr" I ng Cata DeSCription Well
.c

~ 8 E~"u",p Tests a f Well a Log :l'lSS,f r:O",nn Jnr, Pnyslral C.cndlt ronDiagram '" 0 .. Jjl-....a·p· Samples Ccmple1lan 0 ua:

I
--

J)rilled und.r 40 1n. bolt 0.0 \ \ ~.
CT "- 0.0 to < SILTY SAND: tan

Speca.1OOC-958 I to 41, 401n. I -- - ---.- - . -- - - _.. - -
by Dwnton, aub. ttlllJl. c.g. 0.0 I Jm 5 to 11 BASALT: clark gray, aphanltlc, elenae to
by Cope. Cable to 6.0, c.-nt vealcular, ollvine-beaTlnF (Snake Rlver Baaalt)
tool O-kO,rev.ra~ grout 1.0 to 30 I ----~ --- _. ._.- ----._. - -- - _.- -- ---
rotary ko·269,ca-f-- - - 40 ----

.-' I

]
\ 13 to 18 RAND; gray, rtne-g"lined, ba..lt anel

ble tool 269-68<. I 'quartz vlth al11clc volcanlca, fev grav.la.
Tvo pr•• loua holt1139 1n hole 41 -~

\ _. - .... . . -- --
.135 And 278 tt. to 269, 30 In. I 1\ 18 to 39 BASALT: clark gray, aphan1tic, elenae.
elftp vert aban- c.g. 1.0 to 269. \

oliv1ne ~rlnE, (SDake River Bault)
eloned.

I
\ -_. i

Near-Surface 39 to 6' RAND AJm GRAVEL: sub·rounded to sub-
Drt.loped by eur- DwtaUa I

. angular obaiellan porphyry vtth b&aalt and other
sing vith t.at ---velded I

' Bil1eic volcanlca, eleereaBing obale1ian anel 1n-
PIlIIIP for 2.5 hra. lt 1n.p1pe at..l I

creaa1ng quartz aanel content v1th elepth.
5ecl1.-nt reduced ring -- - -- -- - .. _---- _.- . - --
to 0.0'3 ml. at 24 In. cag. I 5.Q

65 to 163 SAND; gray, f1ne to coarse grained.
5000 gpa. IIIU.

n
quarts and al11c1c volcan1cs vlth basalt, fev

I
gravela of similar compositlon

Step elravdovn .. -- . -----
teat 6/15/68 163 to 184 SILTY CLAY; tan, plast1c, st1cky,
D1*cb. Del. I ~ - -------- -- - _.

~ 0.25 tt 184 to 195 SILTY CLAY; gray, plutic, sticky
~ 0.10 I -+-

---- ._- .. .-
31 1.50 1• j I ~:95 to 201 SILTY SAND; tan, very rtne-gra1ned
4150 2.55 I ~

. _tly quartz.
5125 3·15 I

- ------ -

I ~J
[\ 201 to 226 SAND; tan, mecl1U111 to coane .va1ned,

Coatinuoua teat 30 In. cDg. quartz vtth alllc1c volcan1ca, fev gravela
·120 II1n. per grout I , po..1bly partly c_nted.
.tap. '- -- - -- ---

L i; ,~ 226 to 259 SAND; tan and gray, very rtne to
COIUItant yielel I ~ 'N---' f1ne gftlned, micaceoUII quarts vlth s111clc vol-
teet 6/16/68 - f-- - 269---" \canica, aUty top and bottOlll
6/18/68. I ~OO~-\- "C1) I \ 259 to ;;~-SILTgrollE; t.t, Banely, lIIod.rately 1n-
T?anaaia.lb111ty-

I
~ . 0
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0.06 JIPII NC03 - I ... 4~0.6 -- I
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LOG OF WELL
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BUREAU OF RECLAMATION - REGION 1 SHEET 1 OF 1

LOG OF WELL
PrOject Lc/lfe!.1'~tClr!._~Vl11lon. Feature !'gilt Well S,tate Ic!&ho

Appr~. ills tt. North Wld ;>()() tt. Welt of the ~ Corner Beetlon 19,
Well No IH/40E-1SSdl (Tellt \lall 2) Localion_T~'..JI'-!:.II~.,~R:":,,...:":..:(]O~E~'L'.:B:..:.:.;.M.:... _

Total Depth 394.7 Begun 5/9/68 Completed 8/2/68 DrIllIng Method cabl. tool

Stallc Woler Level 30,83 tt, !g~?~:l Meas PI Tap of eulp~~, I.!~e . Date 7/31/68

ElevatIon (ground) 4857.0 W L Meos Pt 4858.01 ( )""7c---r---..,.~
See drlller' I and inspector 0" ~JlO! ..tll ana polo8Ie

'r leld See 'tielOIl' Drawdown See belav Other Data field los. _. __. _
Att.1ph C. Denton

Logged BY--..tB.......ulUI..... Geophyslcal Log Drrlled By DrIlling Co.

r I ;J"'I S "'C' 1 4 - ,. r'

-- ------------1

r a~": ,-.Jr !'lg: I1~C , :,pc:acr'O!lon -Nell E. ~ 3 E8
;"!.lI"'1r; Te"'c; I t'jl Well CJ.ogram A.o LDq 3&: ~~

F==:;;"=o='(=.r~')o;:m~u=l=e=~~i=~Cc~m~~=I=e=·'=o~n==*==~."".1==*=Cl=*===*==*==i:====-=7 ..~._=== _ _.0 __ ~. _=~ :=
Drllled under I 34 111. hole 0.0 0 • • CT 0.0 to 42 SAND, GRA\U AND COBBLES, rounded to
Speell. l00c-958 to 40) 34 In. ' Ilubangu,lar baMlt, uartEite and IlUlcle vol
Dnelcrped by Ilur-: eeg. 2 to 40, 0 eanlell up to 150arnl., baMlt ."d quart...od
gin, vlth t.llt i c~nt grout • lner..slng vlth depth, stlty ~O 42.

~~r~::: '12~tg__--l -- 1 50'n \ rt---j---i-+--·-42-~o 51,·-~SALT. l1ght fI:"Ioy, allhaD;ue'-1DOlltl;-
30 In. boll 40 I ~_.:r ·>.. ~ense, ol1vlne _ beartno: (Snake Jltywr llualt!,_.

Step dravdavn to 124, 30 In. I I~_ \: I _ .-
t'lt 7/30/68. I temp. I!IIJ 0 to I ~;: 51 to 52 SAND AND GRAVEL, I1I1l1l&r to that at I
III b 124, :n In. hol " '0 42 I

Ill!. '124 to 160. I .
142000:~oooOOO IJm f2~.::8~:93 tt, ; tloo!i~J_··-.J.r~-~· , 1.

1

52 to 142 BASALT, gn.y. brovn, reddlllh. aphan·24 In. O.D,,5OO I =J~ ttle, der.lle to htrh1y vell~ul&r. olivine· bear.
10. vall esg. I log. Drlllsr reJlOrtll sand 120-123 (Snake River
.2 to 160, I, Bualt).

CCllltlouOllll tHt C_t grout. I --

90 a1n. per Iltlll 154 -160, tac!t~ .. . . . ._ 142 to 15~ SILTY AANn, red.teh bravn, f111e to
Constant yield Ilboe at 160. 150, eoarl. gralned, lITt ne I pa.lly Ilubrounded to Ilub-

t.llt 7/31/68 - --~--- ~_·.--_-~---t~_j-~-_. - ~I"" ansular~· lI.lId etl1dl! ...olell.lllell.8/2/68. 23 in. hole 160 .. -- I - I ...- .---
I to 198.5 I I 153 to 194 BAW,T. I1l1l1lar to 52 to 142. Tbln

TranIla1llll1b1l1ty , 20 In. 0.D".3 I SOD. of SILTY S4ND neer 175-180 (SnaU Rher
-1.6Xl03t~ .1 vall l111er145 ' I BuaJ.t).
2.7 I 103 tt. /~.to 1~&55 .- ~~~I~lJh~~_""~_~·t;:-~I==J=:::t----
(1.7 to 2.9 X 10 . ~. --- 194 to 197 SILTY SAND, red41Ilb-brown, fll1e-
g4./tt.) "-r IllU'tae. 1~-J:r gra1lled, pr1llel~ quart••
Coefflolent or d.taU.. ~_- I - - - - -----.. --
IltOJ'IICI - lellll It III. plpe j I 197 to 236 BASALT, gray, lathy Y1tb ffIV pblllo-
tban 1.0 X 10-5 tt(~ eryllta gra41n& to apbao1t1o, d.ll. to Ill!0rlaeecN

Quallty napl. "n211
in.ellg. 5~1~rl I 11\ olhll1e-bearin~(BnU. River BuaJ.t).

8/1/68 \ BW' 236 to 241 SANDY gUT, reddlllh-brown, f1lle of
pH - 7.96 N - ~. eoarlle grs1.De4 quart. alul llaaalt 1I&Dd, n_roua

~~:l::·-290 I. .1 00 i-.=. ~I \f'ra.,.II!:.Il. of basalt an~ aJ._t~rat~~_._t.rlaJ..
B • 0.06 PPiI 2111 to 302 BASALT, IJ"&Y, a~lt1e, 4.Me to
BOO) -- 2.89 ••/1 • k" .........le.~_.ol1_v1lle-bearins, (~~~ver_~t_).
Ree1dlla.1 Na 003 _ grout ::~ I \ '----
0.12 ••/1. ---L..- I' 302 to 307 BANDY SILT, 4ar1r. brown, fln. graln.d
BAR 0 31 ~4 In. I!llg. ,- - I 4

- • 0 ro ..:;::::k--- \ qlllU"t. &II llaaalt ANI, n_roua llaa&lt fra«-
Sedll1111Dt atter , ~ ,_te lI.lId aJ.teratlon Nbr1al.
JlIBPl~ C.Y. for -~-\:rr.:."\:j: \. ..- ---
48 brll. - 1... ~ 307 to 394.7 BAW,T, gray, reddlllb, apb&Jlltll!,
tban 0.01 Ill. I dlllae to lloar1.ao.oua, oll...1IIe-bearlac, .ucb aJ..

__ ~N'.7.-___ _ I /t_tll111 _ter1a.1 at 394 (9IlUe Ri....r ~~_
~r V / 394.7 - Total Deptb

llottOlll of 19 ln - - 1- - -i 00 ~=..-t--j--""
bole. ~

-

( I
'~lt. ;.. ." :.;t
- ....::.~ ..; ,'re

.- r : ,-1.1" ng5
r [rillers .('9

C=:J CIAY

~ SIur

BAND
GRAVEL

1111l BAW,T

L....=J
PRO J ECT Lower Tatoo D1v..::lll=.:l:::OD=- _ WELL NO 7N/40I-19Ml

(Te.t W.ll ';2)



BUREAU OF RECLAMATION - ~EGIO" I SHEET 1 OF 2

LOG OF WELL
PrOject ~er Teton Dlvhion Feoture Ob.ervaUa\ WeU. at T••t 11011 Sit. 1 S'ole Idaho

~.rratloilwtille lA,""ilf& Ic) Apprax. 2180 rt~ w..t and IB70- rt. !'outh or the HE C=-0....r ...n.'"'r""'-=l":-e-c-t·.,...10-n-25
Well No 6NI36E-2'5ac2uaC3 & ac4 Locatlon .....Tu._6""No:.;'u.-"R......_3",,6c..E",-,-, _

U . ~l ft ..
Total Depth lB _ 246 3 Begun 12-28-61 Completed 6-16-68 Drilling Method Gable Tool

Static Woter LleCYel 50.0 Seo below labovel M Pt So bel DIbelow eas _~~ ._ _ ofe _

Elevation (ground)--,AllJy,-"e<Arau~"---,,,-,,"4w<826lOloL'L.l1 W L Meas Pt See llelay.__ ( ) _
see driller's and tn.pector'. roport. and ~oolo~tc'r'leld __---,:,----;- Drowdown • Other Data tf.eld lOS _. _ __ _ . _

Taken t'r0lll lOll or
Logged By_T.u........t .......W...el...l......N""oe.-1L-__Geophyslcal Log Drl\led By'tUph C. Denton Drll11n!! Co
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Table 3. Summary of well construction and performance,
Test Wells land 2 and Well 7N/38E-23dbl

Test Test Well
Well 1 Well 2 7N/38E-23dbl

Total depth (feet) 685 395 236

Depth and diameter of
casing (feet- inches) 450-24 198-24/20 177-20/16

Penetration in saturated
basalt - open hole (feet) 235 197 59

Range of yield during
testing (g. p. m.) 1,115-5,125 1,000-5,000 1,080-1,820

Range of drawdown during
testing (feet) 0.25-3.87 0.67-5.76 1. 69-4.20

Yield per foot of penetration
per foot of drawdown - at ~

1,000 and 5,000 g.p.m.
(g.p.m./ft. 2) 23.6-5.46 7.25-4.41 12.3-

The relationship of drawdown in the several wells to yield of the
test well in terms of time and distance was analyzed. (See semilog time
drawdown graph of Test Well 1 and log log time-drawdown graph of Test
Well 2.) Aquifer characteristics considered are transmissibility (the
ability of the aquifer to transmit water) and coefficient of storage
(the ability to release water from storage). Determination of such
characteristics seldom is precise because the ideal conditions imposed
by the analytical methods are not found in nature. The Snake River
basalt aquifer in the St. Anthony-Rexburg-Plano area is especially diffi
cult to analyze because of several characteristics, some of which follow:

1. Extremely high transmissibility.

2. Anisotropy and large variations in permeability.

3. Great aquifer thickness.

4. Extremely low coefficient of storage.

Despite the difficulties, a relatively reliable range of transmissi
bility, as summarized in Table 4, has been determined. However, the only
reliable rate of coefficient of storage originated from the test of Wells
7N/38E-23dbl and 7N/38E-23db2. No indications of boundary conditions
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were detected during the testing of Test Wells land 2. Boundaries
possibly were encountered; but the effects were slight enough so as to
be masked by barometric influences, variations in pumping rates, or
other factors.

Table 4. Summary of aquifer characteristics, Test Wells 1
and 2 and Wells 7N/38E-22dbl and 7N/38E-23db3

Transmissibili ty Coefficient
ft. 2/min. and (/g.p.d./ft.) of Storage

Test Well 1 1200-2100 (1. 3 - 2.3 x 107) 1 x 10-11

Obs. Well 1A 1400-1450 (1. 5 - 1.6 x 107) 1 x 10-8

Test Well 2 1500-1640 (1. 6 - 1.8 x 107) 6.0 x 10-8

Obs. Well 2A 1740-2170 (1. 9 - 2.4 x 107) 6.0 x 10-11 - 1.6
x 10-13

Well 7N/38E-23dbl 520 (5.7 x 106) 6.5 x 10-3

Well 7N/38E-23db3 1000-1250 (1. 08 - 1.35 x 107) 1.6- 1.8 x 10-5

The pumping tests and subsequent analysis reveal that the basalt
underlying the St. Anthony-Rexburg-Plano area has a transmissibility
in excess of 1,400 feet 2/min. (1.5 x 107 g.p.d./ft.) which is extremely
high and generally comparable to much of the rest of the Snake Plain
aquifer. The coefficient of storage, which probably is less than 1.0 x
10-5 is very small and evidently reflects the confined nature of aquifer
in the area as contrasted to a free or semiconfined condition elsewhere.
With these characteristics, wells drawing from the basalt aquifer will
yield large volumes of water with very small drawdowns. The zone of
influence created in the aquifer by withdrawal from wells will be fast
moving, widespread, and proportionally large in comparison to the draw
down in the well.

Effects on the Perched Aquifer

During the testing of Test Wells 1 and 2, the perched water table
was monitored by means of tape measurements and recorders. At each test
site two observation wells were drilled into the alluvial overburden.
One well was bottomed a few feet below the perched water table, whereas
the other was drilled to a deeper level. The test sites were selected
to reduce, insofar as possible, outside influences on the perched aquifer
during the tests. However, despite the precautions, fluctuations of
the Henrys Fork River during a period of flooding did significantly
affect the perched aquifer at Test WeIll. Fortunately, river level
records were available from a nearby gaging station so the influence
of the river was recognizable.
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Hydrographs of water table depths in the basalt and perched
aquifers at Test Well 1 and of the river level indicate an absence
of measurable influence on the perched aquifer from pumping from the
underlying basalt aquifer. (See hydrographs of Henrys Fork River
level and water table depths - Test Well 1.)

At Test Well 2 the perched water did not vary more than a few
hundredths of a foot during the period prior to and during the test
pumping, thus indicating an absence of measurable influence of this
site also.

Quality of Water

Laboratory analyses have been made of samples of water from eight
wells in basalt that underlies the alluvial lowlands, one well in
alluvium between Henrys Fork and Mud Lake-Market Lake basins, and one
from the Henrys Fork River near its mouth (Table 5). The analyses
indicate that the ground water samples from basalt is suitable for
irrigation and is slightly corrosive to corrosive to ferrous metals.

Ranges of important characteristics are as follows:

Temperature (F.)
pH
Specific Conductance (10- 6 mho)
Boron (ppm)
HC03 (me/I)
Residual NaC03 (me/I)
S~

Langelier Index

51 to 56
6.99 - 7.98
182 - 516
0.02 - 0.08
1.72 - 4.06

(-)0.60 - 0.92
0.29 - 0.91

(-)1.62 - (+)0.34

Replacement Water Supply Wells

Design and Costs

Results of pumping tests as previously described and data from other
sources indicate that an adequate source of ground water is available
in the St. Anthony-Rexburg-Plano area. Because of the extremely high
transmissibility, the aquifer is capable of supplying wells of almost
unlimited capacity with reasonable drawdowns. There are, however,
several factors which tend to limit the size and capacity of wells in
the area. Among these are:

1. Ability of drilling contractors to drill and case extra large
wells without specialized equipment.

2. Rapidly rising costs associated with drilling extra large wells.

3. Pump limitations as explained below.
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Table 5. Chemical analyses of water from 9 wells and Henrys Fork River

Source :Temp.: :E.C.xl06 : B
Well No. :Date of. pH :at25°C.:ppm

Anions, mel!

6N/38E-25acl:6/17/68: 51

*
6N/38E-30ba2:6/22/67: 52

6N/39E-30adl:7/20/67: 52

6N/40E-30bd1:7/6/67 : 54

7N/38E-23db1:6/22/67: 55

7N/40E-19adl:8/1/68 : 53

7N/40E-20cdl:8/10/67: 53

8N/40E-21ddl:7/6/67 56

7.72: 469

7.58: 271

7.98: 516

7.66 : 410

7.68: 249

7.96: 290

6.99: 182

7.78: 246

0.07: 0.00: 4.06: 0.37: 0.88: 0.04

0.09: 0.00: 2.46: 0.17: 0.15: 0.01

0.04: 0.00: 4.04: 0.35: 0.98: 0.09

0.06: 0.00: 3.91: O.lS: 0.24: 0.08

O.OS: 0.00: 2.15: 0.15: 0.15: 0.02

0.06: 0.00: 2.89: 0.19: 0.10: 0.04

0.02: 0.00: 1.43: 0.13: 0.22: 0.06

0.06: 0.00: 2.06: 0.14: 0.21: 0.05

8N/40E-36dd :7/6/67 56 7.40: 204 0.06: 0.00: 1.72: 0.16: 0.12: 0.04

Henrys Fork :7/20/67: 69
Near North
Fork Bridge

8.04: 209 0.04: 0.00: 1.92: 0.07: 0.14: 0.03

Source
Well No.

:Residua1:
---:-_--=C:..::a:..::t.=io.=..;n:..:..:s:-.:.:m:..::e~/=_l -: Na 2 CO3

Ca Mg Na K: me/1 SAR

:Free
P04 : C02
ppm :ppm

Lange
lier
Index

6N/3SE-25ac1: 3.29: 1.33: 0.68: 0.11:(-)0.56
* : .:

6N/3SE-30ba2: 1.15: 0.80: 0.76: 0.06: 0.51

0.45: 0.01: S.O :(+)0.09

0.77. 6.9 :(-)0.69.. .
6N/39E-30ad1: 3.28: 1.36: 0.68: 0.04:(-)0.61 0.44; tr. 4.3 ;(+)0.43

··6N/40E-30bd1: 2.69: 1.24: 0.40: 0.08:(-)0.02

··7N/38E-23db1: 1.27: 0.51: 0.64: 0.06:

·SN/40E-21dd1: 1.14: 0.63: 0.59: 0.07:

· "
7N/40E-19ad1: 1.95: 0.82: 0.40: 0.06:

7N/40E-20cd1: 0.87: 0.10: 0.64: 0.08:

8.9 ; (-) 0.04

4.5 ; (-)0.56

3.5 : (-)0.51

6.9 : (-)1.07

·
0.29: tr.

0.68:·

·0.91: 0.00:15.0 ;(-)1.62

··0.34. 0.00; 3.2 0.0

0.74: tr.

0.37

0.46

0.12

0.92 0.63: tr.·
0.32·0.92: 0.48: 0.62: 0.10:SN/40E-36dd

Henrys Fork
Near North
Fork Bridge

1.17: 0.58: 0.42: 0.04: 0.17 0.45: tr. 1. 7 : (+)0.01

* From Alluvium
]9



Experience gained in the drilling of Test Wells 1 and 2 indicate
that drilling of wells in excess ot 24 inches probably would not be
practicable nor justified from a cost standpoint. In addition, the
depth of overburden which must be cased off is a major construction and
cost item. In view of these factors, wells should be limited to a
maximum of 24-inch diameter and not more than about 200 feet of over
burden.

Wells of 24-inch diameter will yield 20 c.f.s. or more with reason
able Jrawdown. The pump capacity of this size well is, however, the
limiting factor. The maximum reasonable pump capacity utilizing 16
inch coupled column is about 18 c.f.s. Beyond this, flanged column,
which is costly and requires an overly large casing, must be used.

An expected range of well and pump capacities using l6-inch column
would be 12 to 18 c.f.s. with an average of about 15 c.f.s. Based on the
requirement for 400 c.f.s. maximum flow, 27 wells of 14.81 c.f.s. each
would satisfy the demand. The yields would not have to be adjusted for
a given service area, but would only have to meet the total demand in
the river or supplement to an existing canal. Thus, all or a major
share of the wells and pumps could be standardized to about 15 c.f.s.
Where high yielding areas with low pumping lifts are found, the yields
could be increased to the maximum to meet emergency or other unexpected
demands.

The provision for the 27 wells includes Test Wells 1 and 2 which are
adaptable to production use and any additional test wells which may be
drilled subsequent to this report.

Basic maximum, average, and minimum construction features of a
typical well based on dimensions of 25 wells located as described here
after are shown below.

Diameter - hole for pump chamber 27 in.
pump chamber casing 24 in.
open hole in basalt 23-19 in.

Total depth - average 400 feet
maximum 450 feet
minimum 325 feet

Pump chamber casing depth - average 175 feet
maximum 225 feet
minimum 125 feet

Open hole in basalt 225 feet

A diagram of a typical well is included hereafter and cost estimate
is given in Table 6. The cost estimate includes partial cost of the two
completed test wells in the total for 27 wells.
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Table 6. Estimated unit prices and total cost of
typical basic well

Item

Moving in and removing equipment
Drilling hole in overburden to

accommodate 24-inch a.D. casing
Drilling hole in basalt to accom-:
modate 24-inch a.D. casing

Drilling the following minimum
diameter holes in basalt:

23-inch
19-inch

Furnishing and installing 24-inch:
a.D. - .50Q-inch wall thickness:
casing

Furnishing and installing 24-inch:
casing shoe

Grouting around casing
Ste~ilizing well with HTH
Furnishing, installing, and

removing test pump
Surging and test pumping wells
Disposal of water
Standby time

Quantity
and Unit

one move

150 lin. ft.

25 lin. ft.

125 lin. ft.
100 lin. ft.

175 lin. ft.

one shoe
6 c.y.

50 pounds

one pump
32 hours
one site
24 hours

Unit
Price

$ 250.00

37.50

32.00

24.00
20.00

20.00

210.00
50.00

0.70

2,500.00
30.00

500.00
20.00

$

Amount

250.00

5,625.00

800.00

3,000.00
2,000.00

3,500.00

210.00
300.00
35.00

2,500.00
960.00
500.00
480.00

Total
For 27 wells

$ 20,140.00
$543,780.00

The aforementioned estimate covers the direct contract unit cost of
a basic well as described. Not included are pumping or electrical
equipment, discharge facilities, land or right-of-way, overhead, or con
tingencies. Unit prices are based principally on the three low bid
prices received for drilling Test Wells 1 and 2 with modifications as
justified by field experience.

Location of Facilities

Based on the requirement for 30 percent delivery of replacement
ground water into existing irrigation facilities and the several advan
tages of location of wells along major streams, the following general
distribution of facilities is proposed:

1. Eighteen streamside wells located in four well fields of four
wells each and two single wells. (See location map of replacement wells.)
Discharge would be directly into the Henrys Fork River or tributary
thereof.
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L. Nine canals ide wells located within the general areas shown
and with discharge into major canals.

These sites have been selected to meet the following criteria in
addition to the requirement for 30 percent discharge into canals.

1. Presence of an adequate thickness of saturated basalt.

2. Maximum overburden depth of 200 feet.

3. Minimum static water levels consistent with other criteria.

4. Proximity to a stream or to a canal of adequate capacity.

Streamside wells would require the following sites and appurtenant
facilities.

1. Two singly lpcated wells - about 1,000 lin. ft. of discharge
pipe each with related valves, meters and inlet facilities. Site
one acre each with right-of-way for discharge pipe and access.

2. Four fields of four wells each - about 660 lin. ft. of discharge
pipe or open channel with inlet facilities. Each well within the
field - about 75 lin. ft. of discharge pipe each with related valves
and meters. Site - ~wo acres each with right-of-way for discharge and
access.

Cana1side:

Nine individually located wells - about 25 lin. ft. of discharge
pipe, each with related valves, meters, and inlet facilities. Site
one-quarter acre with right-of-way for discharge and access.

Well Performance

Under long-term operating conditions, pumping lifts of replacement
wells will be the sum of a number of components, some of which are
related to well characteristics, whereas others depend on aquifer
characteristics and/or recharge conditions. These components are as
follows:

1. Static water level - observed depth to static water taken from
depth to water table map. Static water levels at each well field are
weighted to obtain an average.

2. Short-term drawdown - based on projection of observed drawdown
of Test Wells 1 and 2 up to an average yield of 14.8 c.f.s. (See graph
of projected drawdown for wells with yields 12 to 18 c.f.s.) Includes
weighted mutual interference within mu1tiwe11 fields.

3. Seasonal drawdown - based on projection of observed drawdown
in Test Wells 1 and 2 to 14.8 c.f.s. average yield and 270 days pumping
lime.
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4. Seasonal decline in static water level - taken from observed
seasonal fluctuations in the static water level as shown on hydrographs.

5. Long-term, decline in static water level - an arbitrary estimate
given in absence of data on long-term cyclic fluctuations of the static
water level.

6. Long-term drawdown - based on estimates of the effect of mutual
interference between wells and well fields and the resultant creation
of an area-wide zone of influence. Taken principally from unpublished
analog model studies support by results of independent calculations.

Pumping lift components and total for an average well of 14.8 c.f.s.
capacity are summarized in Table 7. Maximums and minimums generally
are observed or computed values. Averages are based on weighted values
where practicable and on judgment elsewhere.

Table 7. Estimated pumping lift for 14.8 c.f.s.
capac!ty well

Maximum Minimum : Average
:

(feet) (feet) (feet)

l. Static water level 80 15 32
2. Short-term drawdown 12 6 10
3. Seasonal drawdown 1 0.3 0.6
4. Seasonal decline in static water level: 6 1 3
5. Long-term decline in static water

level 10 2 5
6. Long-term drawdown 12 8 10

Subtotal 121.0 32.3 60.6
TOTAL (+10% & rounded) 135 35 70
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EFFECTS OF REPLACEMENT P~1PING

Barring existence of serious unforeseen conditions, it is evident
that the Snake River basalt aquifer underlying the alluvial lowlands
in the St. Anthony-Rexburg-Plano area is capable of yielding on a sus
tained basis the necessary volumes of replacement ground water with
reasonable construction and operational costs. As stated previously,
however, the consequences of replacement pumping on existing conditions
and uses within the pumping area, and also regionally, should be
considered.

Local

The effect on the basalt aquifer within the area will be limited
to moderate cyclic declines in the static water level. This reaction
could cause water level declines up to 10 feet in municipal wells in
St. Anthony, Sugar City and Rexburg in addition to a limited number of
domestic, irrigation, and industrial wells. Generally, these could be
qffset by lowering of pumps where well depths are adequate. Conceivably,
where the thickness of saturated basalt is marginal, some wells could
unqergo serious reductions in yield. Wells of this type probably are
very limited in number.

The basalt aquifer is not known to discharge ground water to streams
within or in the immediate vicinity of the Division area. Local stream
depletion, therefore, will not be a factor in replacement pumping in the
Division area.

Generally, the data at hand indicate that significant local prob
lems will not be encountered with respect to existing ground water
conditions in the basalt aquifer or depletion of discharge therefrom
caused by replacement pumping from the basalt in the Division area.

Locally, the potentially unfavorable influences on the perched
aquifer from replacement pumping could include interference with sub
irrigation, water level decline in domestic wells, and depletion of
return flows. The above would result from any significant decline in
the perched water level caused by pumping from the basalt aquifer. The
relationship of the perched and regional aquifers is imperfectly known.
Thus, a quantitative estimate based on present data of the reaction of
the water level in the former to withdrawals from the latter is not
practicable. However, present relationships between the two aquifers
and the previously described results of test pumping tend to indicate
qualitatively that withdrawal from the basalt aquifer will influence
the perched aquifer to only a minor extent. Principal among the
relationships is the hydraulic separation between static water levels
in the two aquifers which ranges from a few feet to more than 100 feet.
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Throughout the lowland area the perched water level lies above the
regional water level, thus indicating the existence of a zone of
hydraulic discontinuity with accompanying disruption of vertical flow.
Under such conditions the rate of percolation would depend principally
on the vertical permeability of the material and would be relatively
independent of the separation between the two water levels.

Regional

Withdrawal of replacement ground water from the alluvial lowlands
of the Division area will affect ground water levels everywhere within
the zone of influence of the pumping. The nature and magnitude of
change will be dependent principally on the rate and duration of with
drawals, characteristics of the aquifer, and distances involved. In
areas where discharge from the aquifer occurs, the influence from
replacement pumping will cause a decline in discharge. Elsewhere the
influence will be in the form of a decline in water level in the aquifer.

American Falls Reservoir

The principal areas of discharge reduction will be in the Twin
Falls-Hagerman and Blackfoot-American Falls reaches of the Snake River.
In the former reach, flows presently exceed needs and rights so it is
not hereafter considered. In the latter, however, reduction of aquifer
discharge will result in adverse depletion of inflows to American Falls
Reservoi~.

Mundorff (1962) in connection with artificial recharge studies
estimates that increase in di.scharge from the Snake Plain aquifer
resulting from an increase in recharge in the Roberts-Plano area would
be divided about 60 percent to the Twin Falls-Hagerman reach of the
Snake River and about 40 percent to the Blackfoot-American Falls reach.
Since withdrawals of the same magnitude would have equal but opposite
reaction on water levels, Crosthwaite and others (1967) suggest that
similar percentages would hold true for depletion by pumping. They
estimate that the reduction in inflow to the Blackfoot-American Falls
reach after pumping 600 c.f.s. for 6 months annually for 5 consecutive
years in the lower Henrys Fork valley would be about 60 c.f.s. or about
2.3 percent of average inflow. The Division First Phase requirements
as previously shown vary somewhat in total volume and timing. Since the
depletion would be generally in proportion to withdrawals, those due to
First Phase pumping would certainly be somewhat less than 60 c.f.s.

Crosthwaite states, however, that the depletion would be much
less than the computed amount because the average annual withdrawals
would be less than the maximum. In addition, increased recharge due
to Division operations would tend to offset aquifer depletion caused
by pumping. Estimates made by others (Bureau of Reclamation, 1968,
unpublished data) indicate that increased recharge to the basalt aquifer
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due to Division operations would nearly offset depletion of American
Falls inflow. The maximum annual depletion based on combined Phase 1
and 2 operations would be about 3,700 acre-feet or 10 c.f.s. flow for
6 fTlonths.

With present state of knowledge of ground water flow conditions
in the Snake Plain aquifer, a precise, reliable estimate of the effects
of Lower Teton Division replacement pumping on ground water inflows to
American Falls Reservoir is not feasible. However, the data at hand
indicate the effects will be minor if not negligible. Fortunately,
because of unusually favorable ground water conditions in the St. Anthony
Rexburg-Plano area, flexibility can be built into the replacement facil
ities to permit the pumping of up to 10 percent more than the Division
First Phase requirement at small additional construction and operational
costs if such becomes necessary.

Nud Lake-Market Lake Basins

In addition to the two aforementioned reaches of the Snake River,
natural discharge from the basalt aquifer also occurs as springs in the
Mud Lake and Market Lake basins which lie 10 to 25 miles west of the
Henrys Fork lowlands. According to Stearns and others (1939) the two
basins were relatively dry priur to the beginning of irrigation in the
lower Henrys Fork valley in about 1895. Following this irrigation,
ground water levels rose over much of the two basins to near the ground
surface and, in addition, numerous springs appeared.

The ground water conditions beneath the Mud Lake and Market Lake
basins, which lie astride the Mud Lake ground water barrier, are
relatively unknown. The basins presently support large irrigation
developments based partially on ground water and, in addition, contain
United States and State waterfowl management facilities.

St~arns and others (1939) attribute the barrier effect to the
presence of a perched water table in the lacustrine beds of the Mud
Lake basin and presumably the Market Lake basin. This perched water
is said to lie 250 to 275 feet above the regional water level of the
basalt aquifer south of the barrier. Mundorff and others (1964)
presume that the barrier is related to the presence of extensive
lacustrine interbeds which lie with the basalt in the area. Parallel
fault traces have been found and these are also presumed to be related
to the origin of the barrier.

Results of unpublished analog model studies indicate that ground
water levels in the Mud Lake area above the barrier will decline as
much as 6 feet as a result of replacement pumping in the St. Anthony
Rexburg-Plano area, which is at a distance of about 27 miles. This is
about 60 percent of the decline that will be experienced at a distance
of about 6 miles from the pumping area. However, inspection of well
hydrographs in the pumping area and in the Mud Lake area indicates
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that the wave resulllng from annual recharge in the pumplng area is
greatly dampened by the time it reaches Mud Lake. Since a decline due
to pumping would have a similar but opposite effect, it would appear
that the magnitude of decline produced by the analog is not reliable.
This pfobably is due to invalid duplication of aquifer conditions in
the model resulting from inadequate data on subsurface geologic and
hydrologic conditions in the area between the lower Henrys Fork valley
and the Mud Lake-Market Lake basin. Until these conditions are deter
mined, a precise estimate of the effects of replacement pumping on
ground water conditions in the Mud Lake-Market Lake basins is not
feasible.
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