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INTRODUCTION

Thisreportis one in a series resulting from the U.S. Geological Survey’s
Snake River Plain RASA (Regional Aquifer-System 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
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hydrologic system (Lindholm, 1981, p. 10). Irrigation is by far the largest
water use on the Snake River Plain and is a main source of ground-water
recharge. Thus, accurate irrigation water-use data are needed to assess
ookl afcks of s sk ngnon. To gty CONVERSION FACTORS EXPLANATION suMMARY
. y elineated for
selected years from published reports and for 1980 from Landsat data. For readers who prefer to use metric units, conversion fac- Prompted by the need for a current, accurate, and repeatable delineation of
The purposes of this report are to present results of the 1980 tors for terms used in this report are listed below: Land use or Plrsert of ?rrigated acreage on the Snake R.iver Plain, the U.S. Geological Survey entered
delineation of irrigated lands and other land uses and to describe land-cover Description Acres totale areoa intar & coopex.'atlve.&.lgreement with the Idaho Departrfxent of Water Resources
l;listorical dgvzlggrgent of irrigated agriculture on the Snake River Plain. Multiply By To obtain class {:::%fo?:?_l::; sFaatcclll:ty a?d.thti %S. Bureat:l oi Reclamatlo: tg d:l}nez:et 1980lllar:jd
istoricand 1 ata were used in ground-water flow models and other P SUCHNVERMA. O COMS WS MR (e BRAREL U0 THREMRVIEG Jnsatisiel:
parts of the RASA study to help determine long-term effects of irrigation. — 4.047 square meter Barren Lava flows, basalt, burns, bare soil, and rock; less 1,021,000 10.4 waier flow mixdels developed by the LL5. Geological Survey in 2 sludy of the .
’ q regional aquifer system underlyingthe Snake River Plain #
acre-foot (acre-ft) 1,233 cubic meter T ] et Stin,. S, Rgaiation, OF Bt Single-date digital multispectral scanner data were analyzed to delineate land- .
CANADA SNAKE RIVER PLAIN foot (ft) 0.3048 meter cover. e o e 4
—-——I——-—I——--— h ' : o = . : use classes. Source of irrigation water (surface water, ground water, and
! ! STUDY AREA mf:h (ln: ) 25.40 n:ulhmeter - Urban Cities, towns, and villages; transportation, power 101,000 1.0 combined) was determined from county maps of 1975 water-related land use,
i ! mile (mi) ) 1.609 kilometer and communication facilities; commercial and in- data from previous investigations, and field checking.
- _I !_ EXPLANATION square mile (mi®) 2.590 square kilometer dustrial complexes. Surface-water diversions for irrigation on the Snake River Plain began in the
o “Z ; : : ) Rangeland Grasslands, sage, upland shrubs, and mixed shrub, 5,223,000 53.5 1840’s. With the stimulus of Federal aid authorized by the Desert Land Act, Carey =
S I \% Boundary of Snake River Plain ?}?VD of 1“9139 .(Natllocn;al Se?de\tlxc \{er:u:;l Datumf olf 912992”9) sage, and grass, including areas seeded to in- Act, and Reclamation Act, irrigated area increased rapidly in the early 1900’s. By L 7
Q, < e tenni * National Geodetic' Vertical Dadum o gre troduced or domestic forage species. 1929, 2.2 million acres were irrigated. Ground water became an important source o ool i Af 44°
% i \yl — places the formerly used term “mean sea level” to describe El ofirrigation water after World War I " J ; 43
3 l N Boundary of Snake River basin the datum for altitude measurements. The geodetic datum is - Water Lake, resc;rvonr, river, stream, and canal surfacesand 107,000 1.1 bt TR, b 1 it e o S St Bt et e tigatnd 2.0 44 =
| A . - ) water shores. ’ : it :
2| ? : s denvedkfr.on:) a hge}r:eral ?d);sstment ofdthce fll';t orlc:ier leveling Wil = 4 000 million acres with surface water, 1.0 million with ground water, and 0.1 million with < . "
- ___\L ; networks in both the United States and Canada. For conven- - etland Marshgs, mudflats, swamps, an wet meadfaws 36, 0.4 combined surface and ground water. About 5.2 million acres (half of the plain) are & - .
¥ A 0 50 KLOMETERS ;enc]e”m this report, the datum also is referred to as “sea dominated by aquaticdor hydrophytic vegetation; undeveloped rangeland, 1.0 million acres (one-tenth) are classified as barren. The ~ - S v
S Lot forested or nonforested. remaining land is a mixture of dryland agriculture, water bodies, wetland, forests, . N L
Forest Deciduous, coniferous, and mixed forest land with at 28,000 0.3 and urban areas. o -
least 10 percent tree crown areal density.
Dryland Nonirrigated cropland, pasture, orchards, and nurs- 118,000 1.2
agriculture eries; confined feeding operations; and agricul-
ture- associated farmsteads and roads.
Irrigated Irrigated cropland, pasture, orchards, and nurseries;
agriculture associated farmsteads, roads, canals, and ditches;
classified by source of irrigation water:
Ground water 986,000 10.1
Surface water 2,029,000 20.8
- Combined surface and ground water 117,000 1.2
Total 9,766,000  100.0 Arco
The Snake River Plain is an arcuate area of about 15,600 miZ in Idaho
and eastern Oregon. The boundary'of the plain was defined on the basis Boundary of Snake River Plain . :
of topography and geology. The plain slopes generally 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 surrounding mountains that range from e 7
6,000 to 12,000 ft in altitude. The entire plain is drained by the Snake : . . -
Riverandits tributaries. :
The eastern part of the plain is underlain largely by Quaternary volcanic T E ' 1 &
rocks (mainly basalt) with interbedded sedimentary rocks along the
margins. Basalts, which constitute most of the Snake Plain aquifer - J ,
(Mundorff, 1964, p. 142), yield large quantities of water to wells. The . ' -
western part of the plain is underlain largely by Quaternary and Tertiary ; - e
sedimentary rocks. Sand and gravel zones and some basalts near 4 . ﬂ‘
Mountain Home are the main aquifers. Contacts between Quaternary .o ;
rocks underlying the plain and surrounding Tertiary and older rocks 4 lHae
define much of the study area boundary. The geohydrologic framework SCALE 1:500 000 -
of the Snake River Plain was described in another RASA series report 10 , 0 10 20 30 40 MILES -~ .
(Whitehead, 1984). B =S =t : REN ITED
The climate of the plain is characterized as semiarid. Mean annual 10 0 10 20 30 40 50 60 KILOMETERS ﬂ 1 And R Hard HERE o )
precipitation in the central part of the plain ranges from about 7 to 12 in; HEHEEEE ! = - - -~ T nderson, J. R., Hardy, E. E.,_BaUFh, J.T., and Wltmgr, R. E., 1976, A
however, on the margins, higher altitudes and orographic effects result ; ¥ g“ld uéesarg la']‘d <':ovlesr classnfllpcatflon §VSt‘;r§ for u;z:ntzhsremote sensor
; e ; : ata: U.S. Geological Survey Professional Paper 964, ;
in more precipitation. As much as 20 in. annually falls on the extreme - E 1 B I NIGH Bigelow, B. B C?oodell SyA and Newtol; G b F1)984 Water
northeastern part. Most surface flow and recharge to ground water s , - hd’ ' ¢ uy NOTUTEDy "9 Tl " p S e )
originate as precipitation on surroundingmountains. 0 . , withdrawn for irrigation in 198.0 on the Snake Rlv'er Plain, Idaho and
The economy of the plain is dominated by irrigated agriculture; in ~ t ; eastern Oregon: U.S. Geological Survey Open-File Report 84-434,
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1980, more than 3 million of the 9.8 million acres on the plain were
irrigated. Principal crops include potatoes, hay, small grains, and sugar
beets. Crop evapotranspiration accounts for about 96 percent of
consumptive water usein Idaho (Solley and others, 1983).

Several investigators have estimated irrigated acreage and other land
uses on parts or all of the Snake River Plain on the basis of data from 1975
and earlier. The IDWR (Idaho Department of Water Resources, 1978)
mapped irrigated acreage for 16 counties in southern Idaho. The U.S.
Department of Agriculture (1976) described agricultural land and water
use in the Snake River basin; and the Idaho Division of Budget, Policy
Planning, and Coordination (1978) assembled county land-use statistics
from analysis of Landsat imagery. The IDWR irrigated-acreage maps
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IDWR and the U.S. Bureau of Reclamation to map 1980 land use from
digital Landsat data. Accurate and current irrigated-acreage data were
needed for direct input to the RASA study ground-water flow models.
Irrigated acreage data also were needed for water-budget analyses to
help estimate the amount of ground-water recharge and discharge

attributable to irrigation. The 1980 land-use map is presented to J
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GROUND WATER BECAME AN IMPORTANT SOURCE
OF IRRIGATION WATER ON THE SNAKE RIVER PLAIN AFTER 1945.

IRRIGATED ACREAGE CONTINUED TO INCREASE
BUT AT A REDUCED RATE THROUGHOUT THE DEPRESSION AND WORLD WAR IL

IRRIGATION HAS BEEN PRACTICED ON THE SNAKE RIVER PLAIN FOR THE PAST 140 YEARS. BY 1929, ABOUT 2.2 MILLION ACRES WERE IRRIGATED ON THE SNAKE RIVER PLAIN.

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 constructed small canal systems that
brought water to higher grounds. Development of the remainingirrigable
lands required major engineering projects—projects too expensive for
small, local enterprises.

Irrigation development on the eastern plain began in about 1880 and
followed the same sequence 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
totherivers or withinreach of shortcanals.

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, increases 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 Canalin the Boise Rivervalley took
18 years to complete. Development of large irrigation projects, and
resulting expansion of irrigated areas, awaited wider use of the Carey Act
and Federal participation in reclamation projects.

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 facilitated 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 developed 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 provided
solutions to these problems. After the Boise Project was approved in
1906, storage facilities were added, canals were completed, and the first
water was delivered in 1907. Irrigated acreage increased steadily, and
with the completion of Arrowrock Reservoir (about 15 air miles east of
Boise, offthe map) in 1915, expanded beyond the Boise River valley.

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 supplying 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 agricul-
turalareas.

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 construction projects, the
Reclamation Act influenced organization of irrigation activities. The act
established the U.S. Reclamation Service (later the U.S. Bureau of
Reclamation), which worked with irrigation districts and water-user
associations rather than with private enterprises. Thus, the Reclamation
Actencouraged farmersto form cooperative irrigation organizations.

Most of the largest irrigation projects on the plain were completed by
1920. Demand for new irrigated acreage and reclamation facilities
slowed dramatically in the late 1920’s as prices for farm products
declined.

Unfavorable economic conditions between 1929 and 1945
discouraged development of large irrigation projects. The increase of
300,000 irrigated acres during this period consisted mostly of small-scale
local developments adjacent to existing 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 temporarily 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.

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 Il irrigation 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.

Beginningin 1949, about 65,000 acres (IDWR, 1978, Minidoka County)
of the North Side Pumping Division 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 impoundments 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 River Plain were irrigated with ground water and about 2.5 million
acres with surface water.
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