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GROUND WATER IN THE RAFT RIVER BASIN, IDAHO—
WITH SPECIAL REFERENCE TO IRRIGATION USE, 1956-60

By M. J. Munporrr and H. G. Sisco

ABSTRACT

In the Raft River basin in south-central Idaho, ground-water withdrawals
for irrigation have more than doubled since 1955, when data were compiled
for a comprehensive report on the area. The present report summerizes data
on the ground-water use and changes in the water regimen during the intervening
5 years. Water levels have declined 10 to 20 feet in the areas of heaviest pumping
and 3 to 5 feet throughout the remainder of the area. These water-level declines
are related to increased ground-water pumpage and below-normal precipitation
in the basin. The total pumpage during the 1960 irrigation season is estimated
to be about 127,000 acre-feet, of which about half was consumed by crops or
evaporated. The remainder returned to the aquifer.

Irrigation development is acting to reduce the amount of underflow out of the
basin. The water table can be lowered considerably more before underflow from
the basin would be reduced substantially.

INTRODUCTION

A comprebensive investigation of the water resources of the Raft
River basin (fig. 1) was made by the U.S. Geological Survey during
the period 1948-55 in cooperation with the Idaho Department of
Reclamation. The results of that investigation are given in a report
by Nace and others (1961).

The use of ground water in the basin has continued to increase
subsequent to the end of the data-collection period (1955) for the
report just mentioned. The rapidly expanding water use, declining
water levels, interference between some wells, and the general in-
creased competition for ground water have been cause for concern to
water users, the Raft River Rural Electric Cooperative, Inc., the Bu-
reau of Land Management, the Federal Land Bank, and others.
More than 9,000 acres of public land have been withdrawn under
desert-entry and homestead applications, and applications are on file
with the Bureau of Land Management for about 18,000 to 20,000

additional acres.
CC1



CC2 CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

49° . 49°
57

)

| /ﬁ
48"—'»__éf_!__4ﬂ

.
! © Coeur d’Alene
[ 3

N N115°

47°
v

—
114°

VN
mm\/-’\_‘ 04’9;
rﬁ \\Sﬁn\;.\ o\ 113

)
]
L,

l - a4°
Idaho Falls
\@&
& ar
S © Pocatello
4
i 1
|
' . 4z°
117° 116° 115° 114° 113° 112° 111°
50 o} 50 100 MILES
[N | 1 ]

F16URE 1.—Index map of Idaho showing location of area.

Because of the need for information on development and changes
in the water regimen subsequent to 1955, the Geological Survey made
a brief investigation in the basin in 1960-61. This investigation
included bringing up to date the irrigation-well inventory (pl. 1 and
table 4), measuring water levels in the new wells, remeasuring water
levels in some of the older wells, expanding the observation-well net-
work, and obtaining and compiling information on ground-water
pumpage. This report gives the results of the investigation.

WELL-NUMBERING SYSTEM

The well-numbering system used in Idaho indicates the locations of
wells within the official rectangular subdivisions of the public lands,
with reference to the Boise base line and meridian. The first two
segments of a number designate the township and range. The third
segment gives the section number, followed by two letters and a
numeral, which indicate the quarter section, the quarter-quarter sec-
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Fi1cURE 2.—8ketch of well-numbering system.

tion or 40-acre tract, and the serial number of the well within the
tract. Quarter sections are lettered a, b, ¢, and d in counterclockwise
order, from the northeast quarter of each section (fig. 2). Within
the quarter sections, 40-acre tracts are lettered in the same manner.
Well 11S-26E-12¢b1 is in the NW¥%SW sec. 12, T. 11 S,, R. 26 E.
and is the well first visited in that tract.

GROUND-WATER USE

Ground-water use was estimated primarily from power-consumption
data furnished by the Raft River Rural Electric Cooperative, Inc.
Static water levels and drawdowns were used to obtain total Lift or
head. Some of the measurements were made in 1960 and 1961;
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others several to 10 years ago, and adjustments were made to com-
pensate for the decline in the water table in recent years. Adjustments
also were made for seasonal changes in water levels. Ground-water
pumpage was computed for each well from measured or estimated
total head and the power consumed.

On the basis of measurements from 30 wells in May 1961, relating
pump discharge to power consumption, an efficiency of 52 percent
(wire to water) was assumed.

Withdrawals from individual wells were computed for 1958 and
1960 and are summarized by township and range in table 1. Time
did pot permit computing individual well pumpage for 1956, 1957,
and 1959. However, a figure for total pumpage was obtained by
using the total power consumption and relating it to the pumpage-
power consumption ratios determined for 1958 and 1960. Power con-
sumption and ground-water pumpage for the period 1948-60 are
shown in figure 3.
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FicuRE 3.—Ground-water pumpage in Raft River basin.
CHANGES IN THE WATER TABLE

The changes in water levels in the basin are shown by periodic
measurements of water levels in 14 observation wells in the basin and
occasional remeasurement of water levels in other wells previously
measured. Water levels in 38 wells measured in previous years were
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TaBLE 1.—Estimated yearly pumpage in acre-feet, from wells in Raft River basin,
19

56—-60
Township Range 1956 1957 1958 1959 1060
(south) (east)
10 ... b1 O 400 |ccocmeeeee 800
10 ... 26 || 2,200 |-ccoeoaao. 3, 200
100 ... b7 A P I, 1,150 foccoo. 3, 100
100 oo b2 2 N A, 000 fecmmcacnne 5, 100
) b P b1 PO 9,700 |- 15, 500
1. o7 |l 13, 400 |- oo 20, 400
1. 28 | el 2,000 Joooooooo- 11, 700
12 ... b4 S M 7,800 {oooo o 8, 800
12 . Py () PO 2,700 |occama= 4, 200
12 ... 28 | e 650 |- 1, 300
13 . 26 || 1,800 |ccccmeea- 6, 200
13 b7 A P [, 10,400 |occeaaooo 16, 500
13 .. 28 || {1 650
14 _ ... b P (R 16,300 |oc oo 24, 000
) ¥ S 24 || ,000 | ____ 2, 150
15 ... b1 S P (R, (1 P 700
15 ... 26 | 2,500 |mccceeaeo 4, 000
5. o b7/ S 5100 o _____ 6, 400
16 .. 24 | | 400 |cccoeoaao. 1, 400
160 ... b5 2 IR 650 |oevooaoaan 550
160 .o ooeel b/ T N N 370 |occeeeeee 50
16 e b7 P [ 160 [mcoecoeeoo 240
Total (rounded).._ 71, 500 72, 000 84, 000 103, 000 127, 000
Power used (kilo-
watt hours)..... 14,000,000 (14,500,000 [17,500,000 |22,000,000 | 28,000,000

remeasured in March 1961. A comparison of the 1961 measurements
and earlier measurements is given in table 2. Because not all measure-
ments were made at the same time of the year, adjustments for seasonal
water-level changes were required before a valid comparison could be
made. Prior to 1952, hydrographs of observation wells and occasional
water-level measurements indicated, except for seasonal changes,
little net change in the water table. Therefore, 1960 and 1961 water-
level measurements were compared with pre-1952 measurements
(last column, table 2). The water level in nearly all wells remeasured
declined from a few feet to more than 20 feet. The level in two wells
rose slightly; however, the measurements were made at different
seasons of the year, and the seasonal adjustment required may have
been more than was used in the table.

Lines of equal change in water level are shown on plate 1.

Hydrographs of the 14 observation wells are given in figures 4 to 17.
Study of the hydrographs shows that the decline of the water table
generally was most rapid during two periods, 1954-55 and 1959-60,
which were both periods of scant precipitation and, presumably, little
ground-water recharge.

656-106—63——2
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CHEMICAL QUALITY OF GROUND WATER

The report by Nace and others (1961, p. 76) included chemical
analysis of water from five wells and a discussion of the suitability of
the water for irrigation. Subsequently, 19 water samples were col-
lected and analyzed by the Bureau of Reclamation and the Geological
Survey as a part of the investigation of the ground-water resources
of the Snake River basin by the two agencies (Mundorff and others,
1960). Analyses of the samples are given in table 3.

Some of the water sampled has a high to very high salinity hazard
(Nace and others, 1961, p. 78), but more than half had only a medi-
um salinity hazard. Sodium hazard generally is low.

In general, the ground water sampled is satisfactory for irrigation
of most crops, where applied on well-drained soils.

CONCLUSIONS

The water table has declined generally throughout the Raft River
basin during the past decade. Delcines of 10 to 20 feet are general
in the areas of heaviest pumpage (pl. 1). A 3- to 5-foot decline has
generally occurred in much of the basin away from centers of pumping,
and at least part of this decline is related to below-normal precipitation
in the basin and consequent reduced recharge during two periods,
1954-55 and 1959-60.

By use of an assumed value for specific yield of the materials
dewatered by decline of the water table and by computation of the
volume of material dewatered by using the lines of equal change in
water level (pl. 1), the quantity of water removed from storage during
the period can be computed. If one assumes a specific yield of 25
percent, which seems reasonable for sand and gravel, the estimated
depletion of ground water in storage is roughly 400,000 acre-feet.
Total ground-water pumpage during the period 1948—60, based on
Nace and others (1961, table 18, p. 79) and table 1 of this report, was
about 670,000 acre-feet. As perhaps only half the water pumped is
consumed by crops or is evaporated and as the other half returns to
the aquifer, the computations indicate that the water consumed has
come chiefly from storage.

The general decline of the water table and flattening of the hydraulic
gradient throughout the valley indicates that outflow from the valley
has been reduced somewhat. However, this reduction probably is
due, in part, to the below-normal recharge to the valley in 1954-55
and 1959-60.

A conservative estimate by Nace and others (1961) of unused and
uncommitted underflow from the basin in 1955 was 140,000 acre-feet.
Ground-water pumpage doubled between 1955 and 1960, so that
unused and uncommitted underflow has been greatly reduced. Use of
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the precipitation-water yield relation developed in the report by Mun-
dorff and others (1960) gives a water yield for the Raft River basin
of about 320,000 acre-feet before irrigation development. Deducting
irrigation use leaves perhaps 200,000 acre-feet of unused and uncom-
mitted underflow annually from the basin as of 1955, a considerably
larger amount than that estimated by Nace and others (1961, p. 80).

Regardless of whether the underflow was 140,000 or 200,000 acre-
feet annually in 1955, increased withdrawals since that time are
acting to reduce the underflow. Reduction of underflow requires
reducing 1 of the following 3 factors: (1) Hydraulic gradient, (2)
transmissibility, or (3) the product of transmissibility multiplied by
the hydraulic gradient. To effect a reduction in underflow of one-
fourth, for example, would require reducing 1 of the 3 factors by
one-fourth, and this would result in considerable dewatering of the
aquifer and lowing of the water table—perhaps by one-fourth of the
saturated thickness of the aquifer, which may be several hundred feet.
Thus a water-table decline of 50 to 100 feet may be required to
intercept effectively one-fourth of the underflow. However, it is
presumed that about twice this amount of water would be pumped,
because roughly half would return to the aquifer.

REFERENCES
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GROUND WATER IN RAFT RIVER BASIN, IDAHO
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES
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GROUND WATER IN RAFT RIVER BASIN, IDAHO

0g [ S I I 69-L-¢ £8L) 0z 868 L2 A . SOUOf PIOIBH (~==""""" 1PBE-{ L2-991

0g [(71) 5 I I S I It DSt IR Aty St A (900S0Y) PIBA AS[SOML |77 "" TPQIT-H9Z-S9T

4 [ e R IO N S I A It eam( fION 77777 180/~ 9Z-S9T

0g aew ............................................................................................................. 9oLM(Y 419 (~"77 "T"0g1

[ o) |ttt 09-1-6 354 S St i pI €9 6F61  |(991m(Y 1I9q[ ) 'SOIF WASUOL (===~~~ 100Z1
.................................. 05-L-8 Pe 87-6-6 092 9-01 $92« §€6L  |~TTTTTTTTTTTUASWL JSWIBH | UIQOZI

o 991 0p1 05-61-¥ 14 09-L-6 018 01-3T 022+« D T op~~"~"|=="""~"IpqgL

0g [(77 2 09-1-6 20 T et R 9T 181w [0 S PIBA\ UGOL (-~~~ ~"EBBZI-H $5-59T

0g 96 1L 29-¢-11 z8 96-21-8 Le8l 01-91 91 E-14 S D (Lo TS T oiis W 10867

0 oory |t 2¢-02-01 282 80-L2-8 001 ‘14 01-%1 09¢ gg6l  |TTTTTemoe If ‘[Ruany Sy (-0 £4907

[ 4 0z1 8L 29-¢-11 g°08 28-9-9 109 8-21 [ e (2 O 19961

gt 0g 0z L961 Aoy 0 09-6-9 08¢} 91 202+ P2 S R punpy Is2sQ |~ """"""18q6L






