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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.

b



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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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-10bbl 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 ash,
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 gilicic 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 of the Henrvs
Fork alluvial lowlands and is interbedded with and overlies silicic
volcanic rocks in some areas to the asoutheast (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 D-D'). 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
Henrvs Fork where the basalt is overlain by alluvial material.
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The basalt examined in outcrop and drill core 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, rubbly or cindery surface, a lower surface that 1s some-
what vesicular, and an internal mass that is dense but generally jointed.
Many 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 1s 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 cindery, scoriaceous or cavernous
basalt, the yields generally range upward to several thousand g.p.m.
per foot of drawdown. Where the unit i1s 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-Market Lake basin and also with sediments from streams to the
north. In Well 6N/38E-30bal, beds of sand, silt, and clay with minor



gravel have been found interbedded with 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.



GROUND WATER CONDITIONS

Occurrence and Fluctuation

Ground water in the lower Teton area occurs under regional and
perched water conditions. The regiomal 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-
Market Lake basins, the regional water configuratlon 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-1l4cbl, 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 one foot and with the extremes
occurring about two months later than in the area to the east. An
exception is Well 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 regiomal 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, runcff, 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 irrigatiom 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 tham 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 regiomal ground water body 1s west-southwest following the
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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 (1967, p. 28) suggest that an average of
approximately 550,000 acre-feet of recharge annually originates as deep
percolation from irrigationwhich 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 used 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 amnual 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
O LT T T R e R
: 5 : : : : Basalt : Penetration ¢ Level
: t (Ft) (in) : (gpm): (gpm/ft) : (ft) 5 (gpm/ft) 3. (£t)
E8/39E-4abl ¢ IriCh)s 199° & 18 5.600.: 80 g & : 0.7 s
_20dal : Trr. :353 : 20 :3500: 1400 : 90 : 15.6 ¢ 10
6N/WOE-4dbl § P.S. 1 183 : 12 : ; ; : 30
-1%aal : Tad. 1 296 : 20 : . 138 : . 30
_30bdl : P.S. : 172+ 2% : e : : 20
S30MaL i B Be. B iMAT.d kel i ; & ve : : 110
IN/38E-23dbl : Test : 236 : 16 : 1820 : 440 i 59 : 7.5 : 40
IN/4OE-lacl : P.S. : 248 7: 10+ 1250 : : : L us 2
St BB et 4 . 850 : : 83 : : 125
falr BB 20 v, (BN 3 DA : : . 80
TIRAL W T e AR T B 4 2 . 80
BN/4OE-36dd : P.S. : 209 : 20 : 2790 : 5600 : 66 : 85 . 145

Irr. - Irrigation, P.S.

- public supply, Ind.

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

Industrial, (U) - Unused

(Test Well 1) and



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

: . - 2 s : 2 3 : :Annual
Year : Mar. : Apr.: May : June : July : Aug.: Sept.: Oct.: Nov.:Total

1928-30 : None : a 2 : s : s - 2
1931 : - - z : 9.5 : 20.0: 23.8 : > g 53.3
1932 : - s 24.6: 23.8 : 24.6 : 24.6: 23.8 : & s 121.4
1933 % : ¢ 10.0: 15.0 ¢ '20.0 3 24.6% 23.8 : 2 r 93.4
1934 : : s 24,63 23.8 3 24.6 3 24.6%: 23.8 & 24,6: 9.9 : 155.9
1935 : 20,0 3 23.8: 24.6: 23.8 : 24,6 : 24.6: 23,8 : 10.0: s 175.2
1936 > . e 15:04715,0 2 -10.0 %1008 723 : - 7 A
1937 $ - : 24.6: 23.8 : 24.6 : 24.6: 23.8 : 3 & 12Xvh
1938-40 : None : : s - : H - ?
1941 : : 3 $ 10.0 : 10.0 : 10.0: 5.7 ¢ : 3 357
1942-60 : None : g z : ] ' : : :
1961 : X - ;3 10.0 5 10.0 5 100 6.4 : - : 36.4
Total 1928-1961 : : 5 : $ s : 849.9
Annual Average 3 2 : : : : : 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 deplerion 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
streamf low.

2. The effects on other areas to which the agquifer 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 1s 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 geclogic 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. 1In 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 exploratery
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 pilezometers 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 - REG'ZN | SHEET 1 OF 2

LOG OF WELL
Projec! Lower Tetom Divieiom _ Faz'yre Exploratory Hole & Plescemter Bank State _ 1dsbo
Well Nc _6H/388-30bs 1 (fice 1) _ .onghon_Appres, 230° West and 1120' Bouth of N. k Cormer
Total Depth _ g3g! Begun _#/12/67 Completed _8/11/67 Crilling Me*hod Churm & Rotary Drill
Static Water Level 20" approm. m Meos Pi_ Origioal ground - Date _ 7/67
Elevation lground) 4873,1° W L Meas Pt__ Sea below _ | )
T Gecloglet datail log book, driller’s sad tnamter [
Y eld Bo_test _Drgwdown Cther Tin'n __reaports., end geophysical logs s
Logged By_ L. Hemptem Geophysical Logﬁl’?:._ﬂ_i Es Uritied By Jmtlgg_:oyﬂgﬂ
Jntling Dot Sescription Al g 1 Ta ]
Sump Te-ts ef Nell = CancA Lzg |EZ[EZ . ac. Say $3 70
M:‘:Lr Sdrn""E. kv Camzletson 1 ,_,_- ﬂf}r e S P f= 84 3
a.m drill hole Two 3/4" I.D. 3] e (B [T 0.0" - 113.0" - BASALT; no semples 3
- 380.0° B.1. Plesemater ‘
u-.u- dissbad  pipas installed et
rill cors hole a8 shown [ ’
360.0' - 638.0" | Nond
undar Specs. | Y 1 | !
100C-920 | Elavation o
top of 3/A" pipeg
Plago A 4874.56 i b
B 487486
hltot-mtm 4
elovatioms 9/5/67 5 ""::; os | .14-7LN—1
Plaso, A 4808.86 |y, 4, comcrate; T i
B 4788.65 ] | 113.0" - 123.0' - CRAVEL; gray, cinders.
|6" cag. 4783.01 . TR cr
g, . 6" et Y ' 123.0" - 138.0"' - BAWD; brownish gray, basaltic,
p rhyolitic.
dia. T [ O D 1‘31.0' - 173.0' - SILTY SAMD; gray, rhyelitic,
TT basaltie.
‘ ol Sl
L R |I
5= =3] | ] 173.0" - 178.0' - SAND snd GRAVEL; gray, chyolitic,
i ! | bassltfie.
. | 178.0° - 204.0" - BAND; basaltic olitic,
Packsr test 7/26/67 a l o Ak
Bole dapth 484.9° ! : =3 ' | 204,0" - 209.0' - BANDY GRAVEL; gray, rhyolitie,
compression-typs T = " basaltic.
rubbar packsr @ e 209.0' - 211.0' - SAND; gray, basaltic, rhyolitie.
381.5' l 211,0° - 214.0" - SILYY SAND; gray, rhyolitic,
Water leval balow 128 | basalefc.
packer 86.62° ' 260,0" - 270.0f | 1 | [ i 216.0° - 271.0' - SAND; gray, rhyslitic, basaltie,
sbove packar 90.75' parforated " : 1 quartsoss.
‘ll c... _,__- ]
}‘ oy 271.0" - 291.0"' - GILTY SAND; gray, rhyolitic,
] ! baseltic, quartsoss.
H.il:l i kxS | 291.0' - 305.0° - SAMD; gray, rhyolitic, quartzosa.
[s] " | ] —
R i’” Moyt ,‘TMI’ 23 E 305.0" - 346.0' - SANDY CLAY; grey.
" 5 | -
i -
o8-
] GQJJ:LLE{ [ IRy -_*i !
340' 6" Cag. il o 2 i
' o i | 346.0" - 359.0' - ; :
6" Cog. b ey £ ”..-'E-LI-.‘ {5 ol : 359 SAND; gray, basaltic
b o cp | o AL -,'! i — 359.0" - 466.0" - BASALT; grayish red purple te
' "5 el o ]:)" Jees gray, aphanitic to equigranular, scoriscacus to
4" camewain nlal v 4| {75 . cu deuss, bighly jointed to massive, frash to
392" grout 4 e o s ’“] | dacomposad,
[ « A EARY
| :}" | F i it ) | ‘ |
| ., J—— ]
| 430" Gravel il 3 F ™ 4
—th n-': 4 ke ' :
443° © mtnl- L §5qp“? b !
tions AN I L |
Plescmatar B | s _,' ) . 466.0' - 477.0' - SAMD; yellowish brown, quartsose.
| 7'y ] | 10T 477.0° - 533.6" - BASALT; grayish rsd purple to
; e BREE | grey, ephsnitic to squigrasular, scoriscaocus to
| ;5 . AT , densa, jointsd to massive.
L | oeisod; 19
e = T -
SR B = J'Jj GRAVEL [ sur [C=]  BAsar
b S Slares i sam E= ow =

FROJECT Losae Taron Diwigiom - Taton Basio Project WELL NO _6H/38E-30badl
(8its 1)



BUREAU 07 SEZ_4WAT 2N - §E

SHEET 2 OF

Prciezs _Lewwr Teton Bivisicn

Total Cepth 638"

.. Fea'ure Bxploratory Hola & Plesomater Besk

Well No §H/38R-30ba 1  (@dem 1)
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LOG OF WELL

Stcte _ Ldsho
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Completed _ 8/11/67 Crilling Method Chnare & Botary Drill
—— Tbelow) Meos Pt _originel grovnd Dete _2/67
W L Meas Pt __ Bee below | 1

Yed__Mo teasg
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Geoph ,rs.c;1| -og _h_ Bllm'm.
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BUREAU OF RECLAMATION - REGION 1 - SHEET 1 OF 2
LOG OF WELL
Project __ lower Teton Division Feature _Rxploratory Hole aand Pi ter Bank State Idaho
Approx. 3500 ft. Rast and 120 ft. South of MWk
Well No _gN/39R-10bbl (site 3)  Location
] Wirelime diamond
Total Depth 36,8 £2 Begun_§/26/67 Completed __6/8/67 Drilling Method _drill & churm deill
Static Water Level__17.3 £t, (gemeral) Pelaw Meas Pt__ Original ground Date __8/67
Elevation (ground) ___483.0 W L Meas. Pt._gee below ( )
See geoclogic log book, driller's and imspector’s
Yigid___ Be tast Drawdown Other Data _logs

Casma and Casma
logged By H.Hem ~ Geophysical Log_by B.R.7.8./U.8.G.8.  DOniled By__Justice Core Drilling Co.

| Sat o] t £
E.:‘mlpl.n%egf: ¢ ?rcrwe-'c:n ’Jme(;rlam 2 Log gggi Ciassf “a*an and Pnhysical Condition
WNater Samples Completion e TGl 2 Crl|ht- o
ura drilIl Bole TThres J/4™ I.D. | LR D [ 0.0 to 30.0 - SILT and SAND.
to 260.0. [B.1. Piescmster 1
Drilled 19%62.  |pipes installed
. 100C-577 |as shown im Bx 1.
troes - - = 30.0 to 56.0 - SATD and GRAVEL, coute. ;
Wirelime dicassd (6" well b
drill cered hole Rlevati 1 ‘ : ’
260.0 te 636.8. Top at [El' | :
Specs. 100C-920 |coupling - i -
! 4836.00 .
Water-surface Top of 3/4" piped J
elevations - Pleso A-4835.9% 1 1 . Sx B - g
8/28/67 Siaise. 13 ! 2 il 96.0 to 105.0 - SAND, small amount of gravel. ]
6" Cog. -~ 4816.%6 C-4836.52 4 105.0 to 168.0 - SAND and GRAVEL.
Pleso A - 4817.81 ,
B - 4816.53 |g.P. in concrete .
C - 4816.56 4834.23 s s
15
l ’
168 6" Cag. 1% |
Surface details li - ) b ( | 168.0 to 210.0 - BASALT, black, Snake River basalt.
Heu. M.P.
6" c L =
L 5 210.0 to 230.0 - CINDERS, black and red Snake River
A - | basalt.
| * T'”* ®x Cog .0 to 240.0 - BASALT & CINDERS, Snake IJ.'-I' blll.
‘ - . 4" Csg. 240.0 to 260.0 - BASALT, black, gray, and red,
°"‘1 6 zso 6" hole | Snake River basalt. |
I - Cr| 260.0 to 566.0 - BASALT, gray, brown, purple, and
_J_l red. Aphanitic to porphyritic. Massive to highly
[ A et!. ) 290 Crost jointed emd brscciated. Dense to highly wesiculer
k- [ i T Ferforstions | and scorisceous. Censrally olivine-bearing. Frash
m’“ tor € to decosiposed. (8nake River Basalt.)
Cravel ~ | Scoriaceous, cindery, and highly vesicular sonmas
Attespted pasker shown by vertical ticks on log.
tests im opem holg
with cempression- 339 Crout il
type rubber
pecker - gemeorally
unsuccessful dus
to bridging aad ’§’ Forforations
hang- . — —
g e Plescamter B
1 l al 3004 A\
AMBLE Ty-=t
SR = Sere T sam £X 1 sancera (T sasaur
¥ gt - KT siir s Y [ =EYoLITIC ROCKS

PROJECT Llower Teton Division - Teten Basin Project

WELL NO 68/39E-10bbl
Site 3



BUREAU OF RECLAMATION - REGION ! ) SHEET 2 OF 12

LOG OF WELL

Projec! _lgwer Teton Divisien Feature lout ter State ___1daho
500 ﬂ:. Rast -l 120 ft. Ssuth of Mk
Well No mmm_m!.m___Lucuhnn_am-_r_!s.__ﬁ_._h_L!L .39, BN

Wirelins dismand

Total Depth__636.8 Et. Bequn 5/28/67  Completed _ 6/8/67  Drilling Method
Static Water Level_ 17.3 ft. (sspsral) halow Meas Pt__ Origimsl greund Date __8/67
Elevation (ground) ___ 4834.0 W L Meas Pt Bee balow { ]
Bea geslegic log book, driller's and hlp.etu'l
| Yield Ro test Drowdown Oiher Dulu_nm_‘w logs
logged By H. Hem  Geophysical Luq_byi.r.l.!l! B.G.0. Orilled By_Justice Core wllllm
Jrilivng Data Descrption Wel | £ @3 nu
Pump Tesis of well P 2| Log |50|ES Classi fication ond Physical Concit on
WnL:er Samples Completion | Sidecam | 5 S@ L?ﬂ".
B T
» | -
345 Gravel . ) L ’
| 352 Pegker Tesi ::;l.:ﬂs h}l .
B! Mo n
370 Greut | S Thevasyood ﬂ 366.0 to 370.0 - MUDTONE greding dowsward into
| € Perteratives | A |25 CRippprcyA.  Reddish-brown. Soms quarts and feldspar
,,5!1.-‘-:“ A I . H PR Wl cp [pand with fregmsnte of rhyolitie rocks.
560 Graval | L.NM60d 17T 60,0 to 584.0 - SANDSTOWE grading dowmward iato
] 3 v sand ead ROCK FRAGMENTS. Light bresm to orsnge.
o " rts end feldepar pand snd fragmssate of rhyolitic
i . r ; X focka,
e — 4 584.0 to 636.8 - RNTOLITIC ROCKS imcluding alter-
Battom ef Rx 1634 neting leyers of OBSIDIAN PORPEYRY And RNYO-DACITE
[hole ’ PORPEYRY, gray and brown. Porphyritic. Maseive to
highly jointed. Dense. Phenocrysts of quartz and
lagioclase and inclusions of pumica. Fresh to
econpasad.
636.8 - Total depth ft,
-
3
1
g
: | L ]
} |
b
4
-
3
A |
1
|
SAMF_E " YOF
R "o ) sam > [ sasawr
B! " Briiae oy ] sr [Z AR (7] mEvoLITiC MOCKS
PROJVEC T Lamar_Tatos Disision - Tetos Baein Preject WELL NO _nu:uumu

pite 3



BUREAU OF RECLAMATION - REGION ! ) SHEET 1 OF 2

LOG OF WELL

Project _Lower Tetom Division Feature Explerastory Hole & Plecomater Bank Stgte _ ldaho
Approx. 1,440 fr. West and 730 ft. South of B§ Cornmer
Well No IN/38R-23443 (Sige 4) Location section 231, T. 7 H.. R M E., B.M
Wireline diamond

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

dri
Static Water Level_40 gt. (general) mMeos. Pt__Qriginal grouad Date _8/67
Elevation (ground)__ 4839.9 W.L. Meas. Pt.__ See balow  ( )
See geologic log book, driller's and Inspector e
Yield Drawdown Other Dota__raparts. sud geophrsical loge
Gasma & Ganna-Cosmd
Logged By H. Hea Geophysical Log__by M.R.T.E./U.8.G.8  Drniled By Justice Core Rrillinmg Co,
Ning D Descript £ - '

g.ﬂ'm,',"ges,gm zs:'\;vpeﬁn Dme'rl S| Log gg g§ Classifica*ian and Physical Condition

Water Samples Completion 9 s Og|R+
Churn drill hole | Three - 3/4" L.D pry, D [0,0 - 6.5 - §AND )
te 201.5. B.1. Plesemster i 6.3 - 36.0 - BASALT (Snake River Basalt)

Drilled 1938, pipss imstalled i,
Specs. 100C-329 |in Ra hole and
Obs. Well 123 existing 8" well

AVA_A' O
A
4

36.0 - 50.0 - BAND

Diamond drill | Blevationa: gg |
Rz wireliss Top of 1 30.0 - 175.0 - SAND and GRAVEL.
cored hole coupliag -
201.5 te 632.5 4860.32
Spacs. 100C-920 |Top of pipe
Pleso A - 4860.3)
B 4860.4%
C 4860.67
Vater-surface
elavatieuns BP i{n concrete -
8/28/67 4£856.89
8" Cag. 4819.64
Pieso A 4816.06
B 4815.93 | -
C 4815.51 10" Hole
181 8" Cog.
= S - 1175.0 = 190,0 - BASALT (Snake River Basalt)
Water sazple Tezp. 4 Cog.
taken from 201.5 8" Hole |  [190.0 - 195.0 - SAND and GRAVEL (1); silty.
sdjacest well T 195.0 - 201.5 - BASALT, CINDERS, GRAVEL.
234b1 - 6/22/67 | 201.5 - 632.5 - BABALT; gray, brown, purple, and
pl - 7.68 230 Grout ' rad. Aphanitic to porphyritic. Massive to highly
E.C. 249x10 s _ sinpk jointed snd brecciated. Dense to highly vesicular
SAR - 0.68 o s end scorisceous. Gensrally olivine-bearing.
Fresh to decowposed (Snaks River Basalt).
Surface details !
Piexo e
¢ H.P. . Scoriececus, cindery, and highly vesicular somes
3 8" Cog. o ghowm by vertical ticks om log.
~a y 293 Gravol N
\F D:, B qioq ol
I W 313 orout
ﬁ'- =T g Perforattony _fuf.‘;;
] Plossmater C * e
‘ »
3.2 T
8" Cag. . o b S
. . o
L
; . -
k1Y {395.0 Temp. Bx f e kool
coacrete slad Cog. . ] P ,
426 __oravel _ | : I, 1, |
e
51 _Grout _ _ppsof
© Perforatioms T e
40 -— - - -\ -~ - w| T
Plogsmater B C 1,
A' n_‘ ,oo 1
SAMPLE TYPE E
G : Core (] sam E_ 7] sur —]
= Catt
B Oriiles Log 7o) sam s caave B sasar —
PROJECT lewer Tatom Bivision - Yeten Basin Project ' WELL NO._IK/388-23db)

(8ite &)



BUREAU OF RECLAMATION - REGION

. - SHEET 2 OF 2
LOG OF WELL Bii
| Project __Lower Tston Divieiom  Fegture _Esplorstory Bole & Plesemater Bask Stote  Idaho
Well No _78/398-23443 (Bise &)  Location e 1! I?:.E. 38 P? Etam‘h "f Ek Cornar,
Total Depth__g12.5 ee. B0 L A TR = - OGP e LT s BTG Mathed s v Stimed
Static Water Level__ 40 ft. (geweral) ,mhﬂeos Pl  Origimal ground dri - aTeh

| I i h899,9 ) ‘ Bes belew
Elevation (ground)___ & W L. Meas. Pt {l.. Sz e hekt '
Yield Drawdown Other Dato__ reports, and geophysical logs
Gasma & Cosme-Cesma
Logged By B, Rmm Geophysical Loqwumx_mllled Bymm-.mmlnn_m_
Oriihing Data Description well - g v3leg
pump Tesls ol Wwell ; Log |5 olE Classificaton ond Physical Condition
Wqu"er Samples Completion Diogrom 8 \gé'z':‘
| "R L
| '+ 1" o
- 5 ’,j l
395 cravel ot J. :

613
c Ak
623 Plemocmster A

Grout
Perforations

ttem of Wx Hols
Total depth - 6321.5 fr,

SAMPLE TYPE

G = Core s =l e — ‘
B Driliers Log SAD & GuvEL  [TT3]  mAsALT = ‘

PROJECT __Lower Teton Division - Tetom Basin Projsct

WELL NO._7N/38-23db3
(5ite &)



BUREAU OF RECLAMATION - REGION 1 SHEET 1 OF 1
LOG OF WELL

Project _Lewer Teton Divisiecn Fegture __Observation Walls State 1daho

i 1/39-1ccl (u.t:_:; site s e Approz. 600 ft. Laat and 141 (Well A) and 151 (Well B

Total Depth i S Begun__ §/29/87 Completed _7/9/§7 Drilling Method __ Afr retary

Stahc Water Level "SiL A - 723 ft iggf;:; Meas Pt Originel ground Dote __ 8/67

Elevation (ground) __490&.3

W L Meas. P! gse helow { )

Yield Drowdown Other Datog Bes driller's and Llnspector's reports
c Drilld Co.
Logged By__ Driller Geophysical Log Drilled BY_J::m_m:f.:M
Jrlling Cata Descripho 5
Pump ?’esfs ofr\:elln 'tﬂ:um oy Log Sg CEL;S__ Clossifica'ion ond Physical Condilion
Waoter Samples Compietion ] 9 A|° 32 A e
Drillsd undsr Puddled surfece e D | 0.0 - 16.0 - TOPSOIL and BAND.
| 8psce,. 100C-920 |aseal et | =
19 &" I.D. Cog. k(s 16,0 = 55,0 - BASALT and CINDERS; red and gray.
j#:_' L‘:'; (Snaks River Basalt)
Water-purface 55 8" Hole 50_““4 ;“"
alevations T i "$5,0' - 68.0° - ; ‘
8/28/87 T = ,—?j T ’ g
0. Cog. " = ] 1
. o B 68.0' - 122.0" - BASALT and CINDERS; gray.
Well : 5 ::;;.; 84.3  w/ahoe ] H il (Snake River Basalt)
lue:‘\- LU o
122 8" hole | "T'T‘?‘
¥ Total dapth - 122 fe.
— — 1501
] Cinder sonas shosm by vertical ticks on log,
Elevation B
Wall A - *np of 1
Cog. - 490485 ]
Vell B - Top of
Cag. - 4905.41 3
1
1
3
H
SAMPLE Tye
CTECMYE [ sam (== sasALY & =
= Gutt
B " 5ot los Log — T ey ==

PROJECT _iasar Tatem Divisisa - Tutoo Besin Project

WELL NO _2m/398-lcg) &
(oiea 3)



BUREAU OF RECLAMATION - REGION 1 SHEET 1 oF 1
LOG OF WELL
Project Lewer Taton Divisicn Fegture Expleratery Hole and Plescsster Bask ms 1dsho
Well No 8M/AOR-21dd1l (8ita 6) Locotion . 8 Muu Bu 40 K, B.K.
Wirelina diemond
Total Depth__ 430" Begun_6/26/67 Completed 8/10/67 Drifiing Method gr41) sad ale rotary
i 1 _Origioal grousd
Static Water Level__132 fr. (gemeral) m Meas Pt Dote _8/67
Elevation (ground) __4943.7" W L Meas. Pt __jes belew ( )
logic log book, driller's sod i{mspector's
Yield Drawdown Other Data R S . 1
Cazms & Comc—s- c Drilling €
logged By 5 gem  Geophysical Log by m.n.7.8./0.3.G.8.  Onlled By Justica Cera Deliliag Co.
Zriling Doto Description Wel | En vzles ;
oump Tests of Well g Lag |5GlESQ ass'fication and Physicol Condition
Wut:er Somples Completion R uqn::mﬂ 8 S @R
Afr rotary hele |Three - 3/A" B,1{ Back- 1 1.3 [° B0 - 3.0 - romon
te 163,5. Wire- |Plescwster pipes| f111 ... 30 g 3.0 - 18.0 - BASALT; gray (Snske River Basalt).
lise dismond drill {nstalled in : e ] 18.0 -« 27.0 - SAND and CLAY; rad. =]
::;.om.s - a'l' and Rx hole ‘ 1 7.0 - 163.5 -~ BASALT; gray and brewn (Snake River
.0, Elevationg . " 158 o asalt).
Spacs. 100C-920 |[Top of pipe g s 39]
Plezo A 4964.57 ! % 3%
B 4964,71 {4, 4 o
[Vater-surtace CAa%A9 | — g T ],
cln;u-u R.P. (u:g.; 65 /r a4 '
| 8/28/87 . /| ]
Pleso A 483098 |* :"'"n"" = e (N
esomater C Fryon) AT - | '
B 4831.27 75 [ r !
- 80 Gttvnl-__,___Vf L oy e
e — / ' ? -
Wites sowle 103 Grout b | r 1“01 U
takea by bailer Tecy. 6%, 4", Mx ; o _:4 -y.l.
116/67 b1 ) 1
» - 7.78 163.5 co{ L = 10 el o b
5.C. - 246x10® |17 Crevel T AT UV RS e 163.5 - 450.0 - BASALT; grey, red, amd 1s.
.;. - 0.6 = =T = W 4 anitic; maseive to highly joimted brecciasted.
. 192 Greut Denss te highly wesicular and scoriacesus. GCen-
£ lb!!btatleii]"‘* i Tﬁkog: Aokl | ! erally olivine bearing. Presh to moderatsly
P e = 2z . {: 3005 = A, ! N 4t 4 I' dacomposed. (Bneke River Basalt.)
Pisee i . ‘] : | th ;J Bcoriaceous, cindery, and highly wveslcular sonss
g R I b e shown by vertical ticks on log.
A v = Lo IQII ILH I
i S ok
A" concrete aleh ' R
» ] ) Ay
" - ‘l
el
0 (0 L LA
. I)[ (N
P LM
N
. by N
1 U
2o i"l - &
382 Grevel | ferned Lji,J
oo
R I
413 Grour — ; i'\ X4
v Parforetiomg | . . ) L1
Ploscmater A oy Gk
“G,__ ____7‘_‘-‘ a1 e
430 Gravel . ips0f |, !
ttem of Rx Total dapth - 430 fc.
ole
T B L E— 3 cuar BABALT =1
wT = Cuth
I g?tii:?: Log (3 sam :I :]
PROJECT Lamar Tatem Diviaioa - Taton Basin Project WELL NO 8m/A0E-21dd1

(site 6)



BUREAU OF RECLAMATION - REGION |

SHEEY 1 GF 2

LOG OF WELL

Project __ Leser Teton Divisiem _

| Well No._6W/398-30ad (Stte 7)
“E uu)
Total Depth_gee 7' Begun_z/10/67 nrnpleI
Stehic Water Level 1.8 MMeus Pt Originel grownd _ .
Elevation (ground)__ 4816.8 W L Meos. Pt 1Top of pipe _ |
YieldBa tast Drowdown Other [0' i zaports, sad gmaphy

nd Cosas -Camms

-—

Camma
Logged By L. Hesptom ~  Geophysical Log kg

Feature xplozatory Bole sed Plascesmtor Remh

Gaologist detail log book, driller's and inspector's
ateal

State 1dahg

Location m, lﬂ?'_ung & 1197° Wegt of the B, k Cormar ‘
__71/2%/67 Dritlhing Method _ mopary

Oaote _9/%/67

]

Jack Alexsnder

_Onlled By jusrica Cors Detlling Co. |

_eitting <A b -esCt PN 1 Ko f—,: Imglf“

“.mp Ter*s L Al oNED . a & -7 |IFIES

e Sendies | _comoern I 3 |+
Origimal private 3/47 1.0, . I To.o* - 25,0

water wall 295.0°p.1. Plesesator
deap drilled by pipes installed
J. Alemsader 1962, ss showm.

|

B RE

i25.0" - 75.0% -

Wireline dismond Elevetion

drill core hols fop of 3/4" pipas |

295.0" - 699.7" Ppiago A 4818.95" (

by Justice under B AB19.12'

Spece. 100C-920 op of 14"
boupling A818.92'

| Be pump tapt

- - p.xs

- SARD AND BILT.

SAND AND GRAVEL,

Hater-purface
alevations 8/ 5/6)

Plese A 4016.26'

|
o B 481S.42' ! i
55 4817.05'
Pless | 150.0" - 165.0"
e I i170.0" - 200.0° -
== i 3
6" Cog A

- .07 = TLAY; grey blua,

=~ CLAY; gray brews.

GRAVEL AND SAND; cessmted.

200.0' - 250.0"

g

| 750.0" - 262.07

Vatar smple (263" 6" blemk | oy G o
2 699.7' 'casing 262,0' - 292.0°
Temp. 52°P. ' 292.0' - 2%.0'
Cond. 516 Ex10 ! 129%,0' - 295.0'

97" grawel '295.0' - 345,0'
Attespted packer
tests im open
bole with cemprewt
slen typa pecker, |
gemarally wmsuc- |

Hl'a

i

-L‘BIIII"-_!!ITU'

- FEA GRAVEL ARD SANDY YELLOW CLAY.

- LAVA; grey.

= GRAVEL, coarse.

= LAVA.

= SAMD; light gray, rhyolitie,

basaltic, quartsosa.

= Silry simp; lighe gray, ‘ﬁieﬂiﬁ—.‘

cessful. i g o !lbunlttc. QUATTROSE.
: l i
|
!m- Grout ksm_ —- JBT.0" ="385.37 - WARDY SILY; yallowlsh brown. |
i R 364.5" - 413.1" - BASALT; grey to greyish red
bih 9y purple, aphanitic, bighly weslcular to denss,
i&“' Groval | v .! olnoted t:‘!'r;tl"' olivine common, o)
g e L .27 - BAND
\ . 0% |431.2' - 647.1' - BASALY; gray to grayish red purplg
Iotiseaseie B g Ff_"[ “aphanitic to équigrasular, scoriscecus to dense,
440°' ¢ of §' 95‘.‘ | jolnted to massivae.
perforations E ‘
oy
~._'.\‘1ﬂ: r'e‘ [:j F2 =7 masar
K s > 3 aw ay
FRO,JE »T Lewer Tetou Divioion - Teton Bastu Project WELL NO

(site ?;

-



BUREAU oF RET_AMATION - REG ON ! SHEET 2 OF 2

LOG OF WELL

Pr.ject  Lowsr Tetom Divieiem Fe-',r¢ Exploratory Eols and Plezcmater Bank State I1daho
Wel MNc _§B/I9R-30sd (Aita 7) ___.0f7'.cn Apgrem. 607' Morth & 1197° Weat of the K. kCormex
114
Total Cepth gee 7' Begun_3n10/87 =~ (m"}nll 15‘.“)3&7_ riling Method _papgey
Static Waoter Level 1.8' PElSw Meas Pt Origical grousd = Dote _ 9/5/67
Eievation (gro.nd) _4816.8° W L Meas P! _1op of pipa ' e —
i L)
Y eld Ho test Crowduwr e =, Ot hBR I mtﬁtmmkl;:ul" S t:“_r.
Camma and ~Cansa k Alezends
Logged By L. B&mptonm  rfeopnycical Lng__ by M,R.T,.8/0.8,G6.8.  Lniled By _::“:._“,. ;..‘m
R N i LS e Mk [ Aol = | a2 o 3
T e TP A B Il S S (e
Aor Samitec | Comolercn S o]
—_— - T ——— -2 - T -| - | - =
"L“ﬂm | [ Continuwed from page 1,
s e / I
| 620" Grout
| 638" cravet — | Sy R ]
647.1' - 670.0" - GRAVEL; gray, porphyritic basalt,
engular, clayey.
=2 6100'-;!1'_14311.1' grayish red to gray
! ::;r_c“':s' porphyritic (plmulu.i modarately ﬂl{:lﬂ'll‘.
| » - moderately fractured.
perforatiens e e
,Rota: Beorieceous, cindary, and highly vesicular
\ sonas shown by vartical ticke om log.
[
| .
| il
| |
| ’ el
g ey
b e L8
——— — e 1 i A
Ty e LD aavm [0 snr C3d masar
B gl owle 4 g [ ] sam | { |
FROJECT _Lower Teten Divisien - Teton Dastn Project WELL NO. sn/19%-308dc

(Bita 7)



BUREAU +F RECLAMAT'ON - REG!ON ° SHEET .1\ &F _ 4

LOG OF WELL

Projec! Lewer Tetoam Divisioce Feature Exploratory Bole end Pi ter Bk Stote _1dabo
Approm. B42' ‘West e=d 78' Borth of
Well NoTn/40R-20cd] (Site 8) = Locolion g, k Cermar

Totol Depth _399.6 fe. Begun__8/2/67 Completed B/22/867 Crilling Method Churn & Rotery Drill
Static Water Level _3§ ¢¢. approx. m Meos P! original groumd = Date 8/67
Elevation (ground) _487%.6 fr. W L Meas P! 1ap af 3/4" pipas l
datail book, drill and 1 t
Yield _Sa tast ____Drowdown J'ther Data ¢ i .-ﬂ:':l-lﬂll lﬂ:‘ pee sy “ 5
o b Gamne -Gomns
Logged 8} L. Ba=pton Geophysical Log_by B.R.T.8./0.8.G.8. Dr:iiled By Justice Cewe Drilling Co.
2P -G 1 T escrctLn = Flaw
s 1 Well 8| La R ek . P P S o P
-ump Ter . ~1 Ncl : =1 = - v o
R S:m.les L Comoer grem | X 5 5"_1
_———— e ———— — _—== .=
Churs drill bole |Thres 3/4™ I.D. l l r —er” } . o' - 80" - BILIY BAMD AMND GRAVEL, |
0.0' - 125.5'. 3.1. Plessester R e e v ' - gam
irelios diemced |pipes fmstalled gn '.||‘ 1|, ' | AL = !
drill cors hola us showm, FrrGae 37.0' - 66.0° - BANDY CRAVEL
125.5" - 399.6' |Elevation top | ° ,} 1 i
uader Spscs. of 3/4" plenesa- i 1 , b !
100c-920 | tars d ]
| e ~__ HMeso A 4876.38 ,‘—'“i |" E.T ;__ el S o
ater-surface B 4876.65 SR i
levatioma C 4876.83 ‘{" d '.l .ﬁ | “'o! - 103,0' - BAND.
9/5/67 iL.P. in comerata| [_{! } : ;
base 4875,91 ol ,
[rome A 4830.10 | 103.0" - 174.1" - BASALY; sediwm grey.
B 483128 163" Growr— -/ A
C ABAD, B4 | . ¢ AR o = —
b Geesy o | 124.3" - 171.0" - BABALY; grayish red-purple to
78° Gravel — gray, aphmsitic, seoristecus to desps, jointed
Plescmater C L kaalve.
€ of 5' parforay
ater sempls tioas
125.5' ' V———— 4 ST R
. 90.0 —A !
l'—.lsull. 171,0* - 1 'lem ight brown.
et Bl liae' crowe — 177.8° - 222.0"' - BASALT; madium gray, equigramular
. (1 ==), modarately wepiculer to dense; jointed to
o' sassive,
220" cravel — 222.0" - 228.0"' - SILTY GRAVEL; moderats pink,
| basaltic.
Plepemater 235.0° , 228.0" - 242.0' - BASALY; grayish red-purpls te
c Plessmzter B | sray, squigramaler, highly wesicular to slightly
€ of 3" par- ! vosicular, jointed to massive.
B foratiema 1 242.0° - 257.8" - CLAYEY, SILTY GRAVEL; broem to
A .Y ﬁ grey, basaltic,
N 257.8' - 302.8" - BASALT; greyish red-purple to
ﬂ H guy, oquigresular (1 mm), scoriacecus, and
ﬂ Il!.'bl, to -llrltliy joinl:-d.
nni‘iai'.;:ﬂ’ B w2 l
B | 202.8°' - 312.0° - CLAYEY GRAVEL.
| 312.0" - 349.0' - BASALY; grayish red-purple to
Cotscun alb | gray. porghyritic plagioclase erystale to 10 mm,
scoriscecus to weeicular, highly to slightly
336" Crout — 1 jointed. e — ——
378' Gravel 349.0" - l”.ﬁ' ~ REYOLITIC ROCKS; reddish-oramge
to light gray, waldad tuff or rhyolite porphyry
Plesomater A vith quarts e=d plagioclass phemocrysts to 3 mm;
£ of 3 pags badly altered 349.0' - 335.7"; grades te fraesh
foratioms rock 171-0..
391.5' e e M et st ]
liote: Scoriscecus, cindery, snd highly vesicular
sooes shown by vertical ticks ou log.
R
| ' {f 43
J e Bl o)1) =
-l T [ L] ceavEL E—3 amx =) masair
e R e & [ sam B3 ewr  [T3] wsvourric nocks
PROJELT Lover Totom Divigion - Jeton Beoin Project WELL NO 1m/s08.20cd)

{41re B)



observation wells were drilleca in the St. Anthony-Rexburg-Plano area.
These wells, Test Well 1 (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 on 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.

15



BUREAU OF RECLAMATION - REGION 1 SHEET 1 OF 2

LOG OF WELL

Project Lover Teton Division Fegture Teat Well State _Idal
Well No 6N/38E-25acl (Test vall 1) o G BN S T A0 T SO 6P Ehe W CRAS. Bait i £
‘ ocation T. 1a B, . ;
Total Depth 685 Bequn 1.10-68 Completed _ 6-18-68 Drilling Method Sge Below
Static Water Level__ 18.05 ft. i gg?;;] Meas P!_Top of casing SV aide Date 6/16/53
Elevation {ground) L825.4 W L Meas Pt_ LB2g kL) { )
Yield Bal Drawdown See Below thet  Dala Bee driller's and inspector’s reporte and geologle
) o F Falph C. Denton Drilling Cd.
Logged By_H, Ham Geophysical Log e Drilled By Cope Drilling & Pupp Co
Jrioing Cata Description = ag) .
wump Tests ol Well Dﬁ!glwiam g ] E' E Ei ass' cation and Physical Candtoon
#ao'er Soinples Completion 5' bt 2
Drilled under | L0 in. hale | CT | 8.0 to ' SILTY surm- tan
Specs .100C-958 ug ﬁ fgl :n?.o | A m‘, : B . |
by Denton, sub. ' temp. csg. 0.0 2 5 to 17 BASALT; dark gray, lmnlnc, dense to
by Cope. Cable |to 6,0, cement | 1 1] ellcuhr, ullvl.ne-'bquns (Snnie River Basalt)
tool 0-kO,reverse grout 1.0°%6 30 | o len S -t
rotary ko-eﬁg,ca-_ s i e | 50 13 to 1B SAND; gray, filne-grained, basalt and
ble toal 269-68-, I 1 quartz with silicic volcanice, few gravelas,
Tvo previous hole®ig {n hole Ll 4t 'S "2 b
,135 and 278 ft. 2,_., 269, 30 in. b \ ' 1B to 39 BASALT; dark gray, aphanitic, denae,
deep vere aban- | cpg. 1.0 to 269. ‘ ] '::livlne bearing, (Soake River Pamalt)
doned . 1 : -
e el ] Log] 39 to 6 SAND AND GRAVEL; sub-rounded to sub-
Developed by sur- Detalls | ] angular obsidian porphyry with basalt and other
ging vith test velded il 1 | silieic volcanice, decreasing obsldian and in-
pump for 2.5 hre. 1l 1n.pips steel i _7' cremsing quart: sand content with depth
Sediment reduced | rin I ot —= R
to 0.05 ml. at 2L in. cag. - i] 65 to 163 SARD; gray, fine to coarse gralned,
5000 gpm. mx. ' = | h.sm gquarts and silicic valeanics vith basalt, fev
b 1 gravels of similar composition
Step dravdown rm | e
test 6!15/65 = ] 163 to 184 SILTY CLAY; tan, plastic, sticky,
Dideh. | i | 1 ,
1130 g 5 R'ﬂ 18L to 195 SILTY CLAY; gray, plastlc, sticky
3030 0 TO | ; 2,
gisn 2.50 | . ’I l % 195 i: 201 SILTY SAND| tan, very fine-grained
.55 . mostly quarte.
5125 3.75 | 1 i T o el
4 201 to 226 SAND; tan, medium to coarse grained, |
Continuous test |30 in. cog. | quarte vith silicic volcanics, fev gravels
-120 min. per grout I E y pesaibly partly cemented.
step. v - = ~ ——i
| : | " 226 to 259 SAND; tan and gray, very fine to
Constant yleld | . =5 (B A fine gralned, =icacepus quarts with sllicic vol-
tent 6/16/68 - | - v p—— 4 7 " eanics, silty top and bottom ‘
6/18/68, W — = ]
HoO: \ b 259 to 269 SILTSTONE; tan, sandy, modarately in-
Transmiseibility- 1. e durated, distinct bedding planes upper part,
l032;u 2.1 } ] contains angular fragments of dark gray, vesicu-
x 109 ft.%/min. 3 J.lrhu.‘l.t.?ﬁOZG‘il‘
(1 3to2.3x I . S = — T4
? gpd/ft.) Co- ] 269 to 300 (%) BASALT; dark gray, saphanitlic,
lfﬂcllﬂt of stort29 {n, hole 269 | 50— . dense to moderately veslcular, olivine bearing
;gs - ln! the ' to LS50 2L in. - \.{Bnnke River h.ialt)
x 107 0.D.., .500 in. ’ : i
vall csg. + 1.0 J F 300 (£) to 3LS SAND AND SAND AND GRAVEL; tan,
Quality eample to 150.6 Pactery [ ‘ interbedded, fine to coarse quartz sand, sub-
£/17/68 shoe at L50.6 l l E g-uu.nd.d to sub- mgmar alltctc -mlcnnle srlval
M- T7.72 | coment grout vooz_ . 1
Spec.fond.-k69 137 to L%0.6 . IS to LOO (1) SILTY JGAND; tan fine to wedium
; ég mho B - i l :  grailned quartz with tasalt
.06 ppm KO3 ~ | . . kso.6  —| i . e I
L.06 mc./1. Re- | l | . LoD (t) te L3t SANDY SILT; tan, contains very
?iliu;l gnm3/- I L ':“{1 [ ) fine-gralned guartr sand.
=) 0.56 mc./1. r 50 7‘} = e
SAR - 0,us l | HE A 4N | L35 to 670 () BASALT; grey to brovr to red,
‘ 3o 4 aphanitic, dense to #coriacecus, olivine bearing
1 r 1 (Snake River Bmsalt)
‘ ‘LLF lr —
| 4
e - L sy ) 1]
Fore o [ o — (1) msatr
B o ses . g . ] sum = [—

PROJECT _Lover Teton Divieion : WELL N 7



BUREAU OF RECLAMATION - REGION | SHEET 2 OF »

LOG OF WELL

Projec! __Lover Teton Diviaslon Fegtyre Test Well Stote ldaho
. 2180 l West and 1900 ft. Seuth of the NE Corner Sectlon 25

Approx
Well No 68/38R-25acl (Test Well 1) Location T. 6 R., R.

Total Depth _ 685 Begunl-10-68 Completed _6-18-68 Drilling Method Ses Below
Static Water Level 18,05 ft. ggf“;:} Meos Pt_ Top of casing, SW side Date 6/16/68
Elevation (grounc)_ 4B825.u WL Meas Py LB26.b1 | s = =
See drillaer' d 1l tor" rt 4
Yield_ See Belov Drawdown  See Balow Other Dota fleld lgsir_._m nepector’s ﬂ:ﬂ s and geologic
falph C. Denton Drilling C
Logged By H. Ham ~ Geophysical Log Dei'led B,M"
v - I i 1 rip. £ 2la
» Tarhy 1] SESCD D e £ w3low - : x
B o B i af Wely gl v2n |38EY r 5 '
Adter Sumpies Comale*on =Egepe | it SE|3- =L _
P I e — T — ——— TRt - ST =
; |
| l
KLY
| jsod |
| i
RN R
|t Tl |
3 ‘] | (A6 0 % 675 (1) SILTY SAND; tan, fine grained
¢ quarte, clayey
5 = -
I— i ]—E— 675 to 685, BASALT; dark gray to black, lathy
Bottom of 23 in Toq ‘ \ textured, scorimcecus to vesicular, olivine
hole ] bearing, caving reported (Snake River Basalt)
1 e el =
] ‘ Total Depth - 685 ft.
-
i -
I
RN R ST =T [ sam (1 masaLT
e e Y i i
AL DNEres) ___]sur ] cRavEL (=3
PROJECT _Lower Teton Division WELL NO 6n/28E-2:acl

(Teat Well 1)



BUREAU OF RECLAMATION - REGION | SHEET! OF 1
LOG OF WELL
Projec' Lawer Teten Diviston Feature _ Toat Well 1afe __ 1480
e Appraz. L15 E‘b North and 700 ft, West of the B Corner Sectlon 17,
Well No _ TH/LOE-19adl (Test Well 2) Location T. T N., R. LO E., B.M,

Total Depth 39%.T

Begun 5/9/68

Completed B/2/68 Drilling Methog Cable tool

Static Water Level__30.83 ft, ggfg:] Meos P1_Top of casing, S. side Dote _7/31/68
Elevation (ground)_ LBST.0 W L Meas Pt_48sB.or )
See driller's and lnapector's =eports and geologlc
Yield_See below Drawdown __See belaw Other Dato_ field log. ___ _  __ .
lhlvfh C. Denton
Logged By_H. Ham Geophysical Log Drilled By _prilling Ca.
Jr Mg latc Description = oy 3
~umE ?e"< [ nf Well '.'J‘:'l;;r.am o] Log ggég - LU FroERgiEt Tyt
water Samples Comale*on = YU 3
Drilled under 34 {n, hole 0.0 A cT 0.0 to L2 SAND, GRAVEL AND COBBLES, rounded to
Specs. 100C-958 to LO, 3 in. - ! subsngular basalt, uarteits and siliciec vol
Developed by mur-! ceg. 3 to LO, o . canice up to 150mm., basalt and quarts sand
ging vith test | cemant grout 1 X {ncreasing with depth, silty 20 L2.
pump for 10 hra. 2 to ts w2 '+ - - —
at 5000 gym max. | 0 —— ' 501 L S T i1 42 to 51, BASALT, 1tght grey, aphaaitic, mostly
30 {n. hole LO 1I=5=1 '+ Aense, olivine - bearing (Snake River Basalt).
255 Sramdcwn to 124, 30 in. | = g 23]
test 7/30/68, | temp. cm O to I = . 51 to 52 SAND AND ORAVEL, similar to that st

124, 27 in. hols

|

Ddech. Dd. h h RS
1000 gy 0.69 Ft, 12 to 160. . : -
2000 1.26 | f°° q ' 52 to 1.2 BABALT, grey, brawn, reddish, aphan-
3000 - 2k i{n. 0.D.,500 | = {tic, derse to hiphly vesicular, olivine - bear.
Looo 3.83 in. wall ceg, | = ing. Driller reports sand 120.123 (Snake River
5000 5.76 | 42 to 160, ! Q‘ Busalt).
Continuous test | Cement grout . 1T 2 —
90 min. par step | 154-160, fact s .= 12 to 157 GILTY SAND, reddish brown, fine to
Conatant yield | shoe at 160. (i -Alor % . : coarse grained, principally subrounded to sub- |
tost T/31/68 - | 160 - 5 et {:L 1~  angular quarte and silicic volcanics.
8/2/68. 23 in. hole 160 [ s . Rt L -

to 198.5 | 2 n 153 to 194 BASALT, similar to 52 to 1k2. Thin
Transmissibility 20 in. 0.D.,.3 sone of SILTY SAND near 175-180 (EBnake River
-1.6x103 t wall liner 1L$ Pasalt).
2.7 X 103 £t,%/ua.to 1&5 o gy -
(1.7 to 2.9 X 10"/ P == 194 to 19T BILTY SARD, reddish-brown, fine-
ad./1t.) !&'E“LEEL grained, principally quarts.
Cosffialent of detal — . e -
storage - less T in. ipe 1 197 to 236 BABALT, gray, lathy with few pheno-
than 1.0 X 1075 1 cryets grading to aphanitio, dense to scorimc

; 2l tn.ceg, \, alivine-bearing (Bnake River Pasalt).
Quality sasple t - ; —————
B/1/68 \ | 236 to 2u1 SANDY SILT, reddish-brown, fine of
pH - T7.96 coarse gruined quart:z and basalt sand, oumercous
Bpec. Cond,-290 fragmants of besalt and slteretion material.
X 1076 mho - - Sy
B - 0.08 2Ll to 302 BABALT, grey, aphsnitic, dense to
HCOq - 2.&‘-./1 ‘ L >~ veslcular alivine-bearing, (Snake River Basalt),
Rosldusl Ng OOy - Erout — -— — — e
0.12 me./1. 302 to 307 SANDY SILT, mrk brown, fine grained
AR - 0.34 3 in. esg. quarts and basalt sand, numsrous baselt frag-
Sedimant after .ments and alteration material.
pumpiog C.Y. for | R N >
LB hrs, - lese | | 307 to 394.T BASALT, gray, reddish, spbhanitic,
than 0.0l ml. dense to soorimoceous, olivine-bearing, much al-

teration saterisl at 394 (Snake River Bmsalt).
394 .7 | " . Dept

Bottom of 19 in e L 3.7 - Total A

hale.
) B ] aay C_—J s (YA T3 sasarr

hal | LN B
IF O Feolate < 5] sr ORAVEL S

PROJECT _lover Teton Divisiom

WELL NO _Tn/uox-19ed1
(Test Well 2)



BUREAU OF RECLAMATION - REGION | 7 SHEET | OF 2

Well No 6N/3BE-2%ac2, aci & ack Location T, 6F., R. 3B B.
| Total Depth ﬁ ; pﬁé ? Erequn 12-28-67 Completed 6-18-68 DOnilling Method _ cable Tool

Stahe Water Level_"C-C See belov ggf‘g:} Meas Pf_See belov Date

Elevation (ground) _Average  LB826.T W L Meas P! __ Som belaw | ) . .
Yield = Drawdown = Other Daota s"““:r:n,;t :M_ \pApuctE ¥ "wri.__"ld mgh:.rf-:lr‘

LOG OF WELL

Project or Taton Divieion _Feoture Cbasrvation Wells at Test Usll Site 1 Srate
%ﬁi ion Walle 1A, 1E & IC) —_Iﬁrnﬁﬁolrt. WYest and 1870 ft. South of the NE C_oxrﬁt&n‘ﬁ-e_cimi

Teken from log of

Logged By_Teat Wall Ba. 1 Geophysical Log Drilled By Salph C. Denten Drilling Co

t

riliing vata Jescr phion wel |
Jump Tests al Weli

Jepth

Log 88 10 1 ard Physieal Tanmiteon

Core
Hecov
Samp

Tyoe

—— —e e Pty R TS N B

Wo'er Somples Comaleton }E ﬂrﬂmu

Drilled under Well 1C | F AR Refer to log of Well 6!/3BE-25acl {Tllt Well No. 1)
Spece. 100C-958 | B (n, T.D0., .27T el 9 T for approximate classiflcation and phyeical con-

i E \ dition. Graphlc log at le:t taken from log of
T Well 6N/3BE-25acl.

Developed by in, wall ceg. + -
surging with 0.5 42,5
baller, — Ll.0 -—
2.0 ft.- L tn,
I.D. blank csg.
vith lead swved
seal

|
o |
5.0 ft.-L in. [
1.D. §12 elot
wire wound scredn [
— — _0 [o——
2.0 rt.-b4 in. i
I1.D. blank cog. I
with steel plate
bottom |
—— 50, |
| ©.0,6. u naas 6 !
top of ceg. - '
LB27,34 s.w.1.
6/16/68 16.28
(EL.uB11.06) |
Radius - ?I’-S . \
|

Hell 1B
B im, 1.5. LeTT H
wvall ceag., + 1.0
to 237 ceg. set
in backfilled
3S in. hole to
135

prr===230,7
2,0 rt.-b in,

I.D, blank ceg.
vith lead ovedpgq
neal

|
4
|
|
236.7 [
5.0 ft.-4 in,
1.0, #12 slot
wire wound scredn I
—2u1.7 |
2.0 £t.-4 1in, [
|
J
|
|

350

I.D.benk cag.

vith steel platg

bottom
2U3.7-——

n.0.G. -hB26.7

top of ceg. -

. LB2T,LB @.v,1.

| 6/16/68 2L .24

(E1. LBO3.2L)

Fadiun - 25.0 T

Well 1A
l 8 1n. 1.0, 27T

ln, wall cog.
1.3 to 4B3.3 l

AME . TYRFE o
e . L cax C— samp (L30] masatr

1 e -
[ {'lhl”:i;?:.oq ] sz [ ] GRAVEL =)

PROJECT __Lower Teton Divieion WELL NO Wim’-l ?'55‘1!
Oba, Wells 1A, 1B % 1C




BUREAU OF RECLAMATION - REGION | SHEET 2 OF 2

LOG OF WELL |

Projes' Lover Teten Divieiem Feature Mum Walle at Tast Wall sts.. o Stols_ “Tdshe ||
187

1
Observation Wells 1A, 1B & 1C Appr 9128 ft. West and 0 ft. Couth of the NE C ‘
Well No ) Loganan 2 QL e orner Section 23

Total Depth m agﬁ,g Begun_12.28.67 Completed _g.18.48 Drnllmg Method _Cable Tool

Stotic Waler Eeue? See below ?g:f;:] Meas P! _ Sae below ____ Dote
Elevation (ground) _ Average - LB2§,T W L Meas Pt Sea heleow | ) \

See dril.l.er s and inspector's reaports and geolomt
Wi _co==c=s Drowdown ekt A Other Dgto_fleld log . b E‘ i
Taken from log of

Logged E; Test Well Bo, 1 Geophysical Log Drilled By Relph C. Denton Drillimg Cd.

LA Ll Escrauyon el
“ump e%ts nf Weli b or
Agter bamples Comuletion 1w 1WA

Well 1A Cont'd |
Temp. n ceg.

to 6 f£. 12 in. |
to 274, 10 in. |

to 439 - all
removed !
£.0.6. - LB26.B i

igss ' ot on arg Physsol Tonit an

Deptn

-

o

=}
Care
Recov
Samp
Tyoe

top of ceg. - I
LA27.42 a,w.1. |
6/16/68 18.98
(E1. 4B808.uLk) |
Radius - 39.5. |

. |

L83.3

Bottom of B in, |
ceg. and grout I

681.0 et
Bottom of 8 in.
hele.

L S AT T = - -

ror e [ ==}  BiaAg ] manD (L1 1) BASALT
v e 2oy :
) :f‘: . L___"] T1LT | V- i CRAVE, ! I

| et Sl 2l = S o = P4,
FROJECT Lover ’I‘Ql.nn Divielan - WELL NO mo Tk ok
Obs."elle 1A, 1B & 1C
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BUREAU OF RECLAMATION - REGION ° SHEET 1 ofF 1

Pr:ec+ Lover Teton Divieion

Weii Mo ‘rﬁ?ﬂéz"ﬁlus‘ 1] 5 fﬁT B

LOG OF WELL

__ Feature Observation Wells at Test Well Site 2 . State __ ldaho

Location 2 154 jS £ Nﬁﬂhﬂ‘nfozi?:}:u‘.’"t.“ it g

Total Depth SAB-aas
Static Woter Level__ Seg belov N °b°"e; Meas P: See belov Date
Elevation {ground)_ Aversge 1856.T

Yield

T TEEEN
Logged By oF Teat Nell 7

Begun _3/28/68 Completed _5/7/68 Dritling Method _Cable tool

below

W L Meas Pt See belov ( )

Jrowdown Other Dato
og

ph C. Denton

Geophysical Log Drilled By Drilling Co

. Wi
—ump Tex*s
Aater Samples

Descrpton I I
of wWeh e

eptp
-
Q
w
ore
| Recov
Somp
Tyoe

~ : 4
Ztass P c3tiar T cedt Physicel Lonc.t.on

Comole' on ‘__]20 2'5" 2 L___________

=
|~

Drilled under
Specs. 100C-958
Developed by
surging vith bal
ler.

1
|

q.

Well 2C Jo 1 Refer to log of Well TN/LOE-19841 (Test Well 2)
8 in.,.277 vall & - ' for approximate classification and physical
ceg. +0.9 to | ¥ o ! condition. Graphic log at left taken from Well
10.7, L in.screen ' TH/39E 19adl.

assembly 9.0 -

20.5. #12 slot
screen 13.5 to
18.5, lead awvedge
seal, steel platé
bottom.

El. 0.0.-4857.1
(El. top of ceg.-
|h858 02,s.v.1.
7/31/68, 3.11
(m. wsh.91).
Radius - 31.8 ft

Well 2B
8 in., .277 wall
ceg. 0.9 to 31.3
L4 in, soreen as-
sembly 29.0 to
Lo.5. #12 slot
screen 33.5 to
38.5, lead svedge
seal, steel plate
bottom.
E1.0.0.-4856.4
El. top of asg.-
1857.29, s.v.1.
7/31/68, 13.72
(R. L8L3.55)
Radius - 29.4 ft

Well 2A
10 {n. hole O to
102, 10 in. tewp
ceg. 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 |
1k, grout 135(%)
to 1Lk |
El. 0.0.-L856.3
El. top of 6 1in. L
ceg. - LB57.17, 001
s.v.l. 7/31/68,
28.82 (E1..828.3%)
Radius - 31.0 £t

SN
]

: ]\L»
r
\.l'?ﬂﬂ‘

D Driters

550 cray
NIERE 37,

=55 masarr

PROJECT

D:n:-r Teton Division

WELL NOsds st

Obe .Wells 2A,2B&2C
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Table 3. Summary of well construction and performance,
Test Wells 1 and 2 and Well 7N/38E-23dbl

- Test : Test X Well

: Well 1 :  Well 2 : 7N/38E-23dbl
Total depth (feet) - 685 : 395 3 236
Depth and diameter of y ¥ .
casing (feet-inches) : 450-24 : 198-24/20 : 177~20/16
Penetration in saturated ! : g
basalt - open hole (feet) : 235 : 197 : 59
Range of yield during : $ d
testing (g.p.m.) + 1,115-5,125 ; 1,000-5,000 : 1,080~1,820
Range of drawdown during 3 : X
testing (feet) : 0.25-3.87 : 0.67-5.76 : 1.69-4,20
Yield per foot of penetration : :
per foot of drawdown - at - 2
1,000 and 5,000 g.p.m. : 2 .
(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

L&
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were detected during the testing of Test Wells 1 and 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/3BE-22dbl and 7N/3BE-23db3

: Transmissibility ] Coefficient
:  ft.%/min. and (fg.p.d.ffE.) 2 of Storage
Test Well 1 . 1200-2100 (1.3 - 2.3 x 107) : 1 x 10711
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 10’) : 6.0 x 10°8
Obs. Well 2A + 1740-2170 (1.9 - 2.4 x 107) : 6,0 x 10-11 - 1.6
i X 1l'.)‘1
Well 7N/38E-23dbl : 520 (5.7 x 109) : 6,5 x 1073
Well 7N/38E-23db3 : 1000-1250 (1,08 — 1.35 x 107) : 1.6 - 1.8 x 1073

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 feetzfmin. (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 %
1073 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 Well 1. Fortunately, river level
records were available from a nearby gaging station so the influence
of the river was recognizable.



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 omne
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.) 51 to 56

pH 6.99 - 7.98
Specific Conductance (10'6 mho) 182 - 516
Boron (ppm) 0.02 - 0.08
HCO3 (me/1) 1.72 - 4.06
Residual NaCO3 (me/1) (-)0.60 - 0.92
SAR 0.29 - 0.91
Langelier Index (-)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 almest
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 :
Well No. : Date

:Temp.:

7 &

: pH :at 25"

E.C.x100 ¢ B

Anions, me/l

C.: ppm

Coj : HCO3: 4 IR 504 g NOA

6N/38E-253c1 6/17/68
*

6N/38E~30ba2: 6/22/67

s as W ws

6N/39E-30adl : 7/20/575
6N/40E-30bd1:7/6/67 :
7N/3BE-23dh1;6/22/6?;
7N/405-19ad1§8/1/68 :
7N/&0E-20cd1;8/10/67;
8N/40E-21dd1;7/6/67 :
8N/40E-36dd :7/6/67 :

Henrys Fork :7/20/67:

51

52

52

¢ 54

55

53

53

56

56

469

s as o
~4
-~
N

:7.58: 271
; 7.98; 516
; 7.66: 410
; 7.GB; 249
; 7.96: 290
; 6.99; 182
; 7.78; 246

1 7.40: 204

: 0.07: 0.00: 4.06: 0.37: 0.88: 0.04

.
.

¢ 0.06: 0.00:

: 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: 0.18* 0.24: 0.08

: 0.08: 0,00¢ 2.15¢ 0.15¢ 0.15% 0.02

2.89: 0.19: 0.10: 0.04

: 0.021 0. 00‘ 1 43= 0. 131 0. 22= 0.06

: 0.06- 0. 00 2, 06 0. lb 0. 21 0.05

]

0.06. 0.00: 1. 72 0, 16 0. 12 0.04

69 : B.04: 209 0.04: 0.00: 1.92: 0.07: 0.14: 0.03
Near North : : : : H : H : L
Fork Bridge : i : : : : ! :
: :Residual: :Free : Lange-
Source @ Cations me/l :Nap COq : PO, :CO02 : lier

Well No. : Ca : Mg

Na : K : me/l : SAR

ppm :ppm ¢ Index

*

6N/38E-25acl: 3.29: 1.

33

6N/38E-30ba2: 1.15: 0.80:

0
.

6N/39E-30adl: 3.28: 1.36:

6N/40E-30bd1; 2.69; 1

7N/38E-23dbl: 1.27: 0

7N/Aoz-19ad1: 1.95; 0.
7N/40E-20cd1§ 0.37: 0.
BN/ADE—Zlddli 1.142 0.
8N/40E-36dd : 0.92; 0.

Henrys Fork : 1.17: 0,

Near North : :
Fork Bridge :

24+

.51

ws |ss ss =e

0.68: 0.11:(-)0.56 : 0.45:

.
.

0.06:

-

0.68: 0.04:(-)0,61

0.40: 0.08:(=)0.02

0.64: 0.06.

: 0.40: 0.06:

0.64: 0.08:

0.59;: 0.07,
: 0.62: 0.10:

: 0.42: 0.04:

0.51 ; 0.77,
0.44,

0.29,

ss se sa s

0.37 . 0.68.
0.12 ; 0.34.
0.46 ; 0.91.
0.92 . 0.63
0.32 : 0.74:

0.17 ¢ 0.45:

0.01: 8.0 :(+)0.09

| =

(3

6.9 ;(-)0.69
4.3 ;(+)0.43
8.9 ;(=)0.04

. 4.5 1(-)0.56

0.00° 3.2 0 0.0

0.00,15.0 ;(-)1.62

tr.

tr.

tr.

3.5 .(-)0.51

"5 ssas e= ==

6.9 i(-)1.07

s s

1.7 :(4)0.01

* From Alluvium
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Experience gained in the drilling of Test Wells 1 and 2 indicate
chat drilling of wells in excess of 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 drawdown. 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 1l6-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

max imum 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

Quéntity ¢ Unit

For 27 wells $543,780.00

Item : and Unit : Price AnoRnE
Moving in and removing equipment : one move : § 250,00 : § 250.00
Drilling hole in overburden to 5 1
accommodate 24-inch 0.D. casing : 150 lin. ft. : 37.30 : 5,625.00
Drilling hole in basalt to accom-: 1 1
modate 24-inch 0.D. casing Y Felin. EEy 2 32.00 : 800.00
Drilling the following minimum : H i
diameter holes in basalt: ; 3 :
23-inch 125 Idn. £E. 3 24.00 : 3,000.00
19-inch ¢ 180 lin. Et. = 20.00 : 2,000.00
Furnishing and installing 24-inch: : -
0.D. - .500~inch wall thickness : - :
casing L LS Ldne £t 2 20.00 : 3,500.00
Furnishing and installing 24-inch: - :
casing shoe : one shoe 4 210.00 : 210.00
Grouting around casing OB BT & 50.00 : 300.00
Sterilizing well with HTH : 50 pounds z A4 35.00
Furnishing, installing, and : - .
removing test pump { one pump 312,500,003 2,500.00
Surging and test pumping wells : 32 hours I 30.00 : 960.00
Disposal of water : one site 3 500,00 : 500.00
Standby time : 24 hours : 20.00 : 480.00
Total : : $ 20,140.00

s me ww ww

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 comn-
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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2, Nine canalside 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 appurtemant
facilities.

1. Two singly lpcated wells - about 1,000 lin. ft. of discharge
pipe esach 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 - two acres each with right-of-way for discharge and
access.

Canalside:
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. BShort-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 multiwell 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 1ift 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.
capacity well

Maximum 3 Minimumf Average

(feet) : (feet) : (feet)

we an aw ma faw mw

TOTAL (+10% & rounded) : 135

1. Static water level 80 & A5 : 32
2. Short-term drawdown 12 : 6 : 10
3. Seasonal drawdown 4 1 5 03 = 0.6
4. Seasonal decline in static water level: 6 2 1 : 3
5. Long-term decline in static water . : 2

level : 10 3 2 : 3
6. Long-term drawdown : 12 . 8 2 10

Subtotal i 121.0¢ ¢ 32:3. ¢ 806

# 35 : 70




EFFECTS OF REPLACEMENT PUMPING

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
S5t. Anthony, Sugar City and Rexburg in addition to a limited number of
domestic, irrigation, and industrial wells. Generally, these could be
offset by lowering of pumps where well depths are adequate. Conceivably,
where the thickness of saturated basalt is marginal, some wells could
undergo 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.



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, characteristies 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. 1In the latter, however, reduction of aquifer
discharge will result in adverse depletion of inflows to American Falls
Reservoir.

Mundorff (1962) in connection with artificial recharge studies
estimates that increase in discharge 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



due to Division operations would nearly offser 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 months,

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~-Planc 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.

Mud 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 prior 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.

Stearns 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



that the wave resulling from annual recharge in the pumping 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 probably 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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