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INTRODUCTION

This report is one in a series resulting from
the U.S. Geological Survey's Snake River Plain
RASA (Regional Aquifer-Systems Analysis) study
that began in October 1979. One purpose of the
RASA study was to determine effects of conjunctive
use of ground and surface water on the hydrologic
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Since the 1960's, ‘annual increases in irri-
gated acreage on the Snake River Plain have
declined and total irrigated acres appear to have
stabilized. However, irrigation with ground water
and pumped surface water has increased and
irrigation practices have continued to change.

Landsat analysis indicates that about 3.1
million acres, or 32 percent of the Snake River
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gystig (%1ndhogm, 3981, pP. IQL. Slrilgiglon ;i @y l12° + l about 2.0 million acres were irrigated witﬁ
aig ise aa;ga?s swa er us; on ed—nate :Lve):h ain + + | surface water, 1.0 million acres with ground
i 2 ource of ground-water i;c arge. , g -/m/ water, and 0.1 million acres with combined surface
u;,d accurate 1rglgat10n wgter-use atg are t;_____—‘— Ate and ground water. Areas in which both surface and
gi% epr:ge:iseiirggitgzﬂfOIOg;Z ?ﬁffgtipﬁiqf??; [17° s | ground water are used for irrigation may be more
and [ ~ion. g extensive than indicated by this estimate.
irrigation-water use, irrigated areas on the plain 1980 IRR'GATED ACREAGE AND OTHER LAND USES A Bigelow and others (1984) compared irrigation well
were delineated for selected years from published K {!IN i i
e ot Tl e el 4+ A C L A R locations provided by power companies with the
: - QPR | 1980 irrigated area map and noted many wells
JA + . s A 3
9 : in areas classified as surf - .
The purposes of this report are to present : ol i e o
results of the 1980 delineation of irrigated lands EXPLANATION + |
and other land uses and to describe historical ¥ gn&k = Ground-water pumpage has increased in recent

development of irrigated agriculture on the Snake
River Plain. Historic and 1980 data were used in
ground-water flow models and other parts of the
RASA study to help determine long-term effects of
irrigation.

SNAKE RIVER PLAIN STUDY AREA

Land use or
land-cover :
class Description ‘Acres

Percent of
total area

Barren Lava flows, basalt, burns, bare soil, and rock; less

than one-third of area has vegetation or other cover.

1,021,000

10.4

440

years, especially near Mud Lake and in Cassia,
Jerome, and Gooding Counties. In these and other
areas across the plain, ground water has been used
to irrigate new acres and to supplement inadequate
surface-water supplies. Bigelow and others
(1984) estimated that in 1980, about 2.1 million
acre-ft were withdrawn for irrigation from about
5,300 wells on the -Snake River Plain.

High-1ift pumping from deeply entrenched
reaches of the Snake River is a relatively recent
development; previously, most surface-water
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The Snake River Plain is an arcuate area of
about 15,600 mi° in Idaho and eastern Oregon. The
boundary of the plain was defined on the basis of
topography and geology. The plain slopes gener-
ally westward from an altitude of about 6,000 ft
‘above sea level in the east to about 2,100 ft
in the west, and is flat relative to the sur-
rounding mountains that range from 6,000 to 12,000
ft in altitude. The entire plain is drained by
the Snake River and its tributaries.

The eastern part of the plain is under}ain
largely by Quaternary volcanic rocks (mainly
basalt) with interbedded sedimentary rocks along
the margins. Basalts, which constitute most of
the Snake Plain aquifer (Mundorff, 1964, p. 142),
yield large quantities of water to wells. The
western part of the plain is underlain largely by
Quaternary and Tertiary sedimentary rocks. Sapd
and gravel zones and some basalts near Mountain
Home are the main aquifers. Contacts between
Quaternary rocks underlying the plain and sur-
rounding Tertiary and older rocks define much of
the study area boundary. The geohydrologic
framework of the Snake River Plain was described
in another RASA series report (Whitehead, 1984).

The climate of the plain is characterized as
semiarid. Mean annual precipitation in the central
part of the plain ranges from about 7 to 12 in;
however, on the margins, higher altitudes and
orographic effects result in more precipitation.
As much as 20 in. annually falls on the extreme
northeastern part. Most surface flow and recharge
to ground water originate as precipitation on

Not Forest Deciduous, coniferous, and mixed forest land with at
Shown least 10 percent tree crown areal density.

28,000

Dry land
agriculture

Nonirrigated cropland, pasture, orchards, and nurseries;
confined feeding operations; and agriculture-associated
farmsteads and roads.

T 118,000
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classified by source of irrigation water:

Ground water 986,000

Surface water 2,029,000

Combined surface and ground water 117,000

10.1
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Total 9,766,000
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distribution of ground water and pumped surface
water. The U.S. Department of Agriculture
(1976, p. 7) estimated that about 200,000 acres in
the Snake River basin were converted to sprinkler
irrigation between 1966 and 1975.

a About 5.2 million acres, or half of the Snake
Irrigated Irrigated cropland, pasture, orchards, and nurseries; > Rlver_ Plﬁlnr 1is cla551f}ed as rangeland. .Range-
agriculture associated farmsteads, roads, canals, and ditches; Q land is important economically and hydrologically.

Cattle and sheep that are grazed on Idaho's public
and private rangeland, much of which is on the
Snake River Plain, accounted for about 30 percent
of Idaho's total cash receipts from farm marketing
in 1980 (U.S. Department of Agriculture, 1980, p.
23). Two to ten percent of direct precipitation
on rangeland becomes recharge to the ground-water
system (Kjelstrom, 1984).

About 10 percent of the plain (1.0 million
acres) is classified as barren. Most of the land
in this class consists of recent lava flows with
little or no soil cover. Scattered dryland
agriculture, water bodies, wetland, forests, and
urban areas compose the remaining land.

SUMMARY

Prompted by the need for a current, accurate,
and repeatable delineation of irrigated acreage on
the Snake River Plain, the U.S. Geological Survey
entered into a cooperative agreement with the
Idaho Department of Water Resources Image Analysis
Facility and the U.S. Bureau of Reclamation to
delineate 1980 land use from Landsat data.
Irrigated acreage data were needed as input to
ground-water flow models developed by the U.S.
Geological Survey in a study of the regional
aquifer system underlying the Snake River Plain.

Single-date digital multispectral scanner
data were analyzed to delineate land-use classes.
Source of irrigation water (surface water, ground
water, and combined) was determined from county
maps of 1975 water-related land use, data from
previous investigations, and field checking.

Surface-water diversions for irrigation on
the Snake River Plain began in the 1840's. With
the stimulus of Federal aid authorized by the
Desert Land Act, Carey Act, and Reclamation Act,
irrigated area increased rapidly in the early
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Irrigated acreage data aiso were needed for
water-budget analyses to help estimate the amount
of ground-water recharge and discharge attribut-
able to irrigation. The 1980 land-use map
is presented to document land-use data used in the
models and to make the results available to
resource managers.
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METHODS

The remote-sensing approach for mapping
irrigated acreage and other land uses was chosen
because: (1) It is efficient, in terms of cost
and time, relative to other means of identifying
land use over a large area; (2) the techniques are
repeatable for verification of results and for
comparison among years; and (3) the statistical
validity of results can be quantified.
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EARLY 1900'S AND IN THE 1950°'S.

Kjelstrom (1984) estimated annual irrigated
acreage on the Snake River Plain for 1910 through
1980. Estimates reported herein for several
specific years differ from Kjelstrom's because of
slightly different study areas and different
estimation methods. Although estimates of irri-
gated acres for individual years differ, long-term
trends are comparable. Discrepancies in estimates

point out the need for consistent use of repeat-
able techniques to determine irrigated acreage.
The recent application of remote sensing to

land-use classification provides this capability.
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Scene Identification number Date

22028-17344
22028-17350
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22012-17462
22013-17514
22013-17520

8-11-80
8-11-80
8-12-80
7-26-80
7-27-80
7-27-80

The Idaho Image Analysis Facility of the IDWR
mapped land-use classes on the Snake River Plain
from digital Landsat multispectral scanner data,
in cooperation with the U.S. Geological Survey and
with supplemental funding from the U.S. Bureau of

Reclamation. Data were analyzed from six single-
date Landsat scenes from July and August 1980.
Computer analysis was supplemented by aerial
photographs, thematic maps, and ground surveys.
An unpublished document by H. A. Anderson (IDWR,
written commun., 1982) describes the methods used
and their accuracies.
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IRRIGATION HAS BEEN PRACTICED ON THE SNAKE RIVER
PLAIN FOR THE PAST 140 YEARS.

The first reported irrigation on the Snake
River Plain was in 1843 on lands adjacent to the
Boise River (Caldwell and Wells, 1974, p. 31). By
1864, most irrigable lands immediately adjacent to
the river were in production. Local interest in
expanding irrigation beyond the flood plain was
stimulated by initiation of mining in the Boise
River valley in 1862, founding of the city of
Boise in 1863, and the subsequent influx of
people. Several local private companies con-
structed small canal systems that brought water to
higher grounds. Development of the remaining
irrigable lands required major engineering
projects--projects toco expensive for small, lccal
enterprises.

Irrigation development on the eastern plain
began in about 1880 and followed the same se-
quence as in the Boise River valley. Initial
irrigation along the Snake River above Blackfoot
(mainly on Rigby Fan) and along the Henrys
Fork and Teton Rivers was concentrated on lands
adjacent to the rivers or within reach of short
canals.

In the 1880's, Congress actively encouraged
reclamation of desert lands and expansion of
irrigated acreage throughout the arid Western
States. The Desert Land Act of 1877, a survey of
irrigable lands in 1889, and the Carey Act of 1894
were enacted with provisions to encourage arid
land reclamation. Resulting rapid irrigation
development brought irrigated acreage on the Snake
River Plain to about 550,000 by 1899, an increase
of more than 100 percent over the preceding 10
years.

Once water was supplied to lands close to
population centers and adjacent to rivers, in-
creases in irrigated acreage temporarily slowed.
Large-scale engineering projects were needed to
divert water to lands farther from the rivers
and, although private companies attempted a few
large projects, they commonly met with financial
setbacks that delayed construction. For example,
New York Canal in the Boise River valley took 18
years to complete. Development of large irriga-
tion projects, and resulting expansion of irri-
gated areas, awaited wider use of the Carey Act
and Federal participation in reclamation projects.
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BY 1929, ABOUT 2.2 MILLION ACRES WERE IRRIGATED ON

THE SNAKE RIVER PLAIN.

Irrigated acreage expanded rapidly in the
early 1900's, largely as a result of effective use
of Federal reclamation assistance. The Carey Act
of 1894 and the Reclamation Act of 1902 facili-
tated the transfer of public lands to individuals
for private reclamation and provided Federal
financing for large-scale reclamation projects.
The new Federal involvement provided coordination
and funding for construction of dams, reservoirs,
and canals, which stimulated rapid expansion of
irrigated acreage.

The Twin Falls Project was developed under
the Carey Act. Beginning in 1905, Snake River
water was diverted at Milner Dam to irrigate
previously undeveloped lands north and south of
the river. Within 10 years, more than 300,000
acres were irrigated in the Twin Falls Tracts.

The Boise and Minidoka Projects were de-
veloped under the Reclamation Act. By 1900,
irrigation had been practiced in the Boise River
valley for about 60 years. Since the 1890's,
private attempts to expand irrigated acreage had
been unsuccessful, owing to lack of coordination
and inadequate funding. The Reclamation Act

The Minidoka Project was authorized in 1904
and, starting in 1907, delivered irrigation water
to about 120,000 acres on the north and south
sides of the Snake River. In addition to supply-
ing irrigation water, Minidoka Dam was the site of
the first Federal hydroelectric powerplant in the
Pacific Northwest. The coupling of water supply
with access to inexpensive power further aided the
development of new agricultural areas.

Water rights for most natural flow in the
Snake River were decreed by 1908, and in low water
years, supplies were inadequate. Supply was
augmented by federally financed construction of
additional dams and reservoirs both on and
off the plain. The largest, American Falls
Reservoir on the Snake River, has a total storage
capacity of 1,700,000 acre-ft. A summary history
of reservoir development and changes in storage
capacity as they relate to changes in irrigated
acreage was presented by Kjelstrom (1984).

In addition to providing funds for construc-
tion projects, the Reclamation Act influenced
organization of irrigation activities. The act
established the U.S. Reclamation Service (later
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IRRIGATED ACREAGE CONTINUED T© INCREASE BUT AT A REDUCED
RATE THROUGHOUT THE DEPRESSION AND WORLD WAR II.

Unfavorable economic conditions between 1929
and 1945 discouraged development of large irriga-
tion projects. The increase of 300,000 irrigated
acres during this period consisted mostly of
small-scale local developments adjacent to exist-
ing irrigated areas across the plain. Typical of
such increases are those in Big Wood River valley
and Owyhee basin.

Average per-acre value of crops grown on the
Snake River Plain began falling in about 1920 and
reached an extreme low in 1932 (Caldwell and
Wells, 1974, p. 63). Low crop values and loss of
markets owing to the nationwide depression tempor-
arily discouraged large increases in irrigated
agriculture.

During the early 1900's, a plentiful water
supply encouraged overexpansion of irrigation in
the Big Wood River valley. A series of dry years
after 1921 showed the need for more water.
Milner-Gooding Canal was built in 1931 to supply

additional irrigation water to the Big Wood River
area. Thus, the canal did not contribute to large
increases in irrigated acreage (Simons, 1953, p.
67, 68

Completion of Owyhee Reservoir (about 52 air
miles west of Boise, off the map) in Oregon in
1932 and of facilities for Gem Irrigation District
in 1937 resulted in some expansion of irrigated
acreage on the extreme western part of the
plain. Between 1930 and 1945, irrigated area in
the Owyhee basin below the reservoir increased by
about 90,000 acres (Simons, 1953, p. 76, 77).

Federal aids to irrigation in the 1930's were
mostly used to increase reservoir storage capacity
and to expand existing irrigated areas. With
increased storage capacity, water supply for
acreage already in production was stabilized.
According to the map (above), about 2.5 million
acres were irrigated with surface water by 1945.
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GROUND WATER BECAME AN IMPORTANT SOURCE OF IRRIGA-
TION WATER ON THE SNAKE RIVER PLAIN AFTER 1945.

In earlier years, a few irrigation wells had
been drilled, but ground water did not become an
important source of irrigation water until the
late 1940's. By that time, surface-water rights
to natural flow had long been appropriated, the
best storage sites were developed, lands adjacent
to rivers were already irrigated, and irrigation
pump technology had improved enough to make
ground-water pumping economically feasible. When
demand for irrigation water increased after World
War II, ground water was the logical source of

supply.

The Mud Lake area was one of the first areas
on the plain in which ground water was used
extensively for irrigation. The area is underlain
by a shallow, highly productive aquifer that makes
ground-water development easy and economical. As
early as the 1920's, irrigators pumped ground
water from shallow wells (Stearns and others,
1939, p. 106), but most pre-World War II irriga-
tion was with surface water. After 1945, ground-
water pumping in the Mud Lake area increased
steadily. Between 1946 and 1967, electrical power
consumption for irrigation increased fiftyfold
(Ralston and Chapman, 1969, fig. 2, p. 4).

The Bureau of Reclamation's Minidoka Project
was the first Federal project in Idaho to use both
surface and ground water for irrigation. Begin-
ning in 1949, about 65,000 acres (IDWR, 1978,
Minidoka County) of the North Side Pumping Divi-
sion eventually were supplied with ground water
from more than 175 wells (Burnham and others,
1966, p. 28).

In the Boise River valley, extensive surface-
water irrigation and seepage from water impound-
ments caused rises in ground-water levels and
waterlogging in some areas. Wells were drilled to
lower water levels and to provide a supplemental
supply of irrigation water (Nace and others,
1957, p. 65-67).

In the 1950's and early 1960's, ground-water-
irrigated acreage increased rapidly. New acreage
was concentrated in the eastern part of the plain,
especially near Osgood, north of American Falls
Reservoir, and in Cassia County. Most of the
eastern plain is well suited to ground-water
pumpage because it is underlain by fractured
basalts that yield large volumes of good quality
water. By 1966, about 700,000 acres on the Snake
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CONVERSION FACTORS

For readers who prefer to use metric units,
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EigisdgiZi Cﬁifséﬁle% fqrthég by s:urce of ﬂ?rlga— Irrigated acreage increased steadily, and with the erative irrigation orga;izations. = Huleipl By o obtain
b i O léndeusaSlZ : ;oun y maps of 1975 completion of Arrowrock Reservoir (about 15 air Acre 4,047 square meter
tigations (IDWR 1§§a>aElngo?iiﬁiflgﬁzciﬁzfs- Wiles Eoet Bt Eoasbs o € She map) im 1300, ex- Most of the largest irrigation projects on “GEOLOGICAL 5~ acre-foot (acre-ft) 1,233 cubic meter
4 4 g- panded beyond the Boise River valley. the plain were completed by 1920. Demand for new A %-%Egﬁow ésbkk foot (ft) 0.3048 meter
Irrigated acreage maps for 1899, 1929, 1945, irrigated acreage and reclamation facilities » ; : G inch (in.) 25.40 millimeter

and 1966 were compiled from various sources as
referenced on each map. Methods used to compile
irrigated acreage differ for each map. Although
estimates of irrigated acreage determined from
these maps are not precise, locations and extent
of 'irrigated areas are relatively accurate and
suitable for comparison.

IRRIGATED ACREAGE AND OTHER LAND USES ON THE SNAKE RIVER PLAIN, IDAHO AND EASTERN OREGON

slowed dramatically in the late 1920's as prices
for farm products declined.
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NGVD of 1929 (National Geodetic Vertical Datum of
1929): The term "National Geodetic Vertical Datum
of 1929" replaces the formerly used term "mean sea
level" to describe the datum for altitude measure-
ments.
general adjustment of the first-order leveling
networks in both the United States and Canada.
For convenience in this report, the datum also i
referred to as "sea level.” /
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