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FOREWORD

THE REGIONAL AQUIFER-SYSTEM ANALYSIS PROGRAM

The Regional Aquifer-System Analysis (RASA) Program was started in
1978 following a congressional mandate to develop quantitative appraisals of
the major ground-water systems of the United States. The RASA Program
represents a systematic effort to study a number of the Nation’s most
important aquifer systems, which in aggregate underlie much of the country
and which represent an important component of the Nation’s total water
supply. In general, the boundaries of these studies are identified by the
hydrologic extent of each system and accordingly transcend the political
subdivisions to which investigations have often arbitrarily been limited in the
past. The broad objective for each study is to assemble geologic, hydrologic,
and geochemical information, to analyze and develop an understanding of the
system, and to develop predictive capabilities that will contribute to the
effective management of the system. The use of computer simulation is an
important element of the RASA studies, both to develop an understanding of
the natural, undisturbed hydrologic system and the changes brought about in
it by human activities, and to provide a means of predicting the regional
effects of future pumping or other stresses.

The final interpretive results of the RASA Program are presented in a series
of U.S. Geological Survey Professional Papers that describe the geology,
hydrology, and geochemistry of each regional aquifer system. Each study
within the RASA Program is assigned a single Professional Paper number,
and where the volume of interpretive material warrants, separate topical
chapters that consider the principal elements of the investigation may be
published. The series of RASA interpretive reports begins with Professional
Paper 1400 and thereafter will continue in numerical sequence as the interpre-
tive products of subsequent studies become available.

Dallas L. Peck
Director
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METRIC CONVERSION TABLE

Inch-pound units in this report may be converted to International System of Units (SI)
by using the following conversion factors:

Multiply By To obtain
acre 4,046.9 square meter (m?)
acre-foot (acre-ft) 1,233.5 cubic meter (m?)
cubic foot per second (ft3/s) 0.02832 cubic meter per second (m?/s)
foot (ft) 0.3048 meter (m)
foot poundal (ft-pdl) 0.04214 joule (J)
gallon (gal) 0.003785 cubic meter (m?)
gallon per minute (gal/min) 0.00006309 cubic meter per second (m®%/s)
horsepower (hp) 746.043 watt (W)
inch (in.) 25.40 millimeter (mm)
kilowatthour (kWh) 3,600,000 joule (J)
megawatthour (MWh) 3,600,000,000 joule (J)
mile (mi) 1.609 kilometer (km)
pound, avoirdupois (Ib avdp) 453.6 gram (g)
pound per square inch (Ib/in?) 70.37 gram per square centimeter (g/cm?)
square mile (mi?) 2.590 square kilometer (km?)

Temperature in degree Celsius (°C) can be converted to degree Fahrenheit (°F) as follows:
°F = (1.8) (°C) + 32


































WATER USE ON THE SNAKE RIVER PLAIN

and private lands account for about 30 percent of Idaho’s
total cash receipts from farm marketing (Idaho Division
of Economic and Community Affairs, 1983).

About 3.1 million acres (32 percent) of the Snake River
Plain are irrigated. Principal irrigated crops include
potatoes, small grains, sugar beets, and hay.

Commercial fish farming is another industry on the
Snake River Plain that depends on the availability of good
quality water. Springs discharging from the north canyon
wall of the Snake River between Twin Falls and Hager-
man are uniquely suited to trout farming. Seventy per-
cent of the Nation’s commercially produced trout are
grown in Idaho (Klontz and King, 1975, p. 53).

IRRIGATED AGRICULTURE

Irrigated agriculture is by far the largest use of water
in Idaho, and most of Idaho’s irrigated acreage is concen-
trated on the Snake River Plain. Statewide, irrigation ac-
counts for about 90 percent of withdrawals for offstream
uses and more than 95 percent of consumptive water use
(Solley and others, 1983, p. 36, 38). About 85 percent of
the State’s irrigated acreage is on the Snake River Plain.

In 1980, an estimated 3.1 million acres of the plain were
irrigated with 15 million acre-ft of water. About 2.0 mil-
lion acres were irrigated with 12.7 million acre-ft of sur-
face water pumped or diverted by gravity from rivers and
streams on or near the plain. Another 1.0 million acres
were irrigated with 2.3 million acre-ft of ground water
pumped from about 5,300 wells. The remaining 0.1 million
acres were irrigated with combined surface and ground
water.

Estimated 1980 acreage of major crops on the plain is
shown in table 3. In general, most potatoes and sugar
beets are grown on the eastern plain and smaller acreages
of specialty crops such as mint, onions, hops, seed crops,
and orchard fruits are grown on the western plain. Grains,
hay, pasture, and some row crops are grown on both the
eastern and western plain.

TABLE 3.—Acreage of major crops, 1980

[Modified from Idaho Crop and Livestock Reporting
Service, 1982; H.N. Anderson, IDWR, written commun.,
1984]

Crop Acres
Small grains....... 1,208,000
Hay.:otoeeoneoennnns 749,000
Pasture....eeeeesss 320,000
PotatOeS..c.eeennenen 185,000
Sugar beets........ 110,000
Other......ccveuen. 560,000

Total......... 3,132,000
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Crop consumptive use of water varies with crop type
and location on the Snake River Plain. Selected seasonal
consumptive-use rates from Sutter and Corey (1970) are
shown in table 4. Generally, alfalfa, potatoes, and sugar
beets have the highest consumptive-use rates at all loca-
tions. Row crops such as corn, small vegetables, and beans
use less water. The highest consumptive-use rates for all
crops are in the hot, dry central and western parts of the
plain. At Grand View, alfalfa uses an average of 34 in.
of water annually. The northeastern edge of the plain is
generally cooler and more moist, and evapotranspiration
rates are lower. Near Ashton, alfalfa uses an average of
only 18 in. of water annually.

Crop-irrigation requirements (seasonal evapotranspira-
tion less precipitation available to plants) also depend on
crop type and location on the plain. Irrigation require-
ments vary from year to year, depending on temperatures
and amount and seasonal distribution of precipitation.
Winter, spring, and fall precipitation will reduce
irrigation-water withdrawals if adequate soil moisture
delays the start of irrigation in the spring or hastens its
end in the fall. Scant precipitation during summer months
has less effect on irrigation-water withdrawals.

The amount of water applied to crops generally exceeds
irrigation-water requirements because of onfarm losses.
Water evaporates from exposed water surfaces in gravity-
distribution systems. Runoff and seepage occur when
more water is applied than can be evapotranspired or ab-
sorbed and retained by the soil. Water also seeps from
unlined ditches. The U.S. Soil Conservation Service (1977,
p. 25) estimated that about 40 percent of water diverted
for irrigation in the Snake River basin is lost to evapora-
tion, runoff, and seepage.

Gravity distribution is the most common irrigation
method on the plain. The U.S. Soil Conservation Service
(1977, p. 66-67) estimated about 65 percent of irrigated
area is served by gravity systems and 35 percent by
sprinkler systems. Since the 1960’s, total area irrigated
with sprinklers has increased, particularly in ground-
water-irrigated areas. This is due, in part, to development
of lands unsuitable for gravity irrigation. Also, increasing
energy costs associated with pumping water have made
efficient water-distribution systems more economical.

HISTORY OF IRRIGATION

Irrigation has been practiced on the Snake River Plain
for about 140 years. The first reported irrigation was in
1843 on lands adjacent to the Boise River (Caldwell and
Wells, 1974, p. 31). By 1864, most easily irrigable lands
on the Boise River flood plain were in production. Local
interest in expanding irrigation beyond the flood plain was
stimulated by a rapidly increasing population. Several
private companies constructed small canal systems that
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TABLE 4.—Average rates of consumptive water use for crops recorded at selected weather
stations

[Modified from Sutter and Corey (1970); Consumptive-use rates in inches; —, no data available]

Weather station

Caldwell Grand View Rupert Ashton 18

Spring grain........ 16.7 18.7 15.2 15.3
Winter grain........ 21.8 23.0 20.6 17.5
Alfalfa............. 29.0 34.1 27.4 18.3
Pasture....coeeesnns 23.8 26.8 22.3 15.8
Potatoes......occunn 25.9 29.1 23.8 17.4
Sugar beets......... 27.8 31.3 26.1 17.8
Dry beans........... 18.6 20.3 17.6 -

Corn silage......... 21.1 24.8 20.0 14.0
Small vegetables.... 12.8 14.8 12.0 -

brought water to higher grounds. Development of remain-
ing irrigable lands required major engineering projects—
projects too expensive for small, local enterprises.

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

In the 1880’s, favorable legislation by Congress en-
couraged reclamation of desert lands throughout the arid
Western States. Resulting development brought irrigated
acreage on the Snake River Plain to about 550,000 acres
by 1899 (fig. 7), an increase of more than 100 percent over
the preceding 10 years (Newell, 1903, p. 161).

With effective use of provisions of the Carey Act of 1894
and the Reclamation Act of 1902, irrigated acreage ex-
panded rapidly in the early 1900’s. Federal legislation
facilitated the transfer of public lands to individuals for
private reclamation and provided financing for large-scale
reclamation projects. The new Federal involvement pro-
vided coordination and funding for construction of dams,
reservoirs, and canals, which, in turn, stimulated expan-
sion of irrigated acreage.

The Twin Falls Project in the south-central part of the
plain was one of the largest projects developed under the
Carey Act. Beginning in 1905, Snake River water was
diverted at Milner Dam and conveyed about 40 mi to
irrigate lands north and south of the river. Within
10 years, more than 300,000 acres were irrigated in the
Twin Falls Project.

The Boise and Minidoka Projects were developed under
the Reclamation Act. The Boise Project was approved in
1906, after which storage facilities were added, canals
completed, and the first water delivered in 1907. Irrigated
acreage increased steadily and, with the completion of
Arrowrock Reservoir (about 15 mi east of Boise) 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.

Water rights for most unregulated flow in the Snake
River were decreed by 1908 and, in low water years, sup-
plies were inadequate. Supply was augmented by federally
financed construction of additional dams and reservoirs,
both on and off the plain. A summary history of reser-
voir development and changes in storage capacity was
presented by Kjelstrom (1984).

By 1929, the land boom had passed its peak and
irrigated acreage on the Snake River Plain temporarily
stabilized at about 2.2 million acres (fig. 8). Around 1920,
average per-acre value of crops began falling and reached
an extreme low in 1932 (Caldwell and Wells, 1974, p. 63).
Low crop values and loss of markets owing to the nation-
wide depression precluded large increases in irrigated
agriculture. During the Depression and World War II,
Federal reclamation projects were small in scale. Federal
aids to irrigation in the 1930’s, such as Milner-Gooding
Canal and Owyhee Reservoir (about 52 mi west of Boise,
off the map), resulted primarily in greater reservoir
storage capacity, a more stable water supply, and local
increases in irrigated acreage.

Between 1929 and 1945, irrigated area increased to
about 2.5 million acres. Most of this area was irrigated
with surface water (fig. 9). In earlier years, a few irriga-
tion 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 un-
regulated flows had long been appropriated, the best
reservoir 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 of exten-
sive ground-water development. As early as the 1920’s,
some irrigators withdrew water from shallow wells

































WATER USE ON THE

Part of the water is supplied by precipitation, but most,
the CIR, is supplied by irrigation. Estimated CIR for
surface-water-irrigated areas on the plain is about 3.5 mil-
lion acre-ft. Of the 12.7 million acre-ft of surface water
withdrawn, about 3.5 million acre-ft is evapotranspired
by crops. The rest evaporates from canal surfaces, re-
mains in the soil, infiltrates to ground water, or returns
to streams. High losses in surface-water-irrigated areas
probably are due to high application rates in flood-
irrigated fields and to large canal losses. Some of the
larger canals transport water to irrigated areas several
tens of miles from points of diversion, incurring losses
along their entire length.

GROUND-WATER IRRIGATION, 1980

In 1980, about 1.0 million acres were irrigated with
ground water, and at least 0.1 million acres were irrigated
with a combination of surface and ground water. Of the
estimated 2.3 million acre-ft of ground water pumped,
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and 0.36 million acre-ft was withdrawn on the western
plain. The quantities and locations of ground-water
withdrawals on the Snake River Plain are shown in fig-
ure 17. More detailed maps of ground-water withdrawals
and electrical power consumption for irrigation are
presented by Bigelow and others (1984).

Irrigation wells on the Snake River Plain are character-
ized in table 8 on the basis of a sample of 940 drillers’ logs.
The sample was limited to irrigation wells by eliminating
wells discharging less than 300 gal/min.

Most irrigation wells on the Snake River Plain are com-
pleted in basaltic and sedimentary rocks; a few are com-
pleted in rhyolite (fig. 18). On the eastern plain, most
water is from fractured zones between successive basalt
flows. Sedimentary rocks are principal aquifers along the
periphery of the eastern plain, east of American Falls
Reservoir, and in the Big Lost River, Portneuf River, and
Camas Creek basins (fig. 3). On the western plain, most
irrigation wells are completed in unconsolidated sedimen-
tary rocks, especially in the Boise River valley. Basalts

1.93 million acre-ft was withdrawn on the eastern plain

5500

are principal aquifers in the Mountain Home area.
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WATER USE ON THE SNAKE RIVER PLAIN

TABLE 10.—Industrial water use by county, 1980

[<, less than]

Source of supplies
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Total Public—supyly
withdrawal Ground water Surface water, systems
County (acre-feet) (acre~feet) (acre-feet) (acre~feet)

-V ¥ 2,800 700 1,500 600
Bannock..ee... 10,600 10,500 0 100
Bingham....... 5,050 5,000 0 50
Blaine....e... <10 <5 0 <5
Bonneville 2,530 20 10 2,500
Butte.....e... 0 0 0 0
CanyoN..eeeese 14,970 14,900 0 70
Cassia 4,440 4,400 0 40
ClarK.eeeouoeas 0 0 0 0
Elmore........ 40 0 0 40
Fremont....... 800 800 0 0
GeMeveoronnnns 4,000 100 3,900 0
Gooding....... 1,790 1,700 0 90
Jefferson..... 2,000 2,000 0 <5
Jerome..cssesas 100 40 40 20
Lincoln....... 80 0 0 80
Madison....... 400 200 0 200
Malheur, Oreg. 4,000 1,400 1,000 1,600
Minidoka...... 3,400 2,800 <5 600
Owyhee....ovu. 30 0 0 30
Payette....... 550 50 0 500
POWer.seeseans 2,800 2,800 0 <5
Twin Falls.... 10,900 5,100 900 4,900
Washington.... 30 <5 20 10
Total.... 71,310 52,510 7,370 11,430

!See table 12 for source of public-supply water.

AQUACULTURE

Aquaculture, the practice of raising fish and shellfish
in managed habitats, is one of Idaho’s largest industrial
water uses. At least 90 percent of Idaho’s commercial fish
farms are located in the Snake River canyon between
Twin Falls and Hagerman, a major discharge area for the
Snake River Plain aquifer. The water quality of hundreds
of springs emerging from the northeastern canyon wall
is exceptionally well suited to cold-water fish farming.
Idaho produces 90 percent of processed rainbow trout in
the United States (Klontz and King, 1975, p. 53). In addi-
tion to rainbow trout, Idaho commercially produces chan-
nel catfish, coho salmon, and cutthroat trout. Other types
of aquaculture include egg production, fish processing,
fee-fishing, feed manufacturing, and live-hauling of fish
for stocking in other States.

Water withdrawals for commercial aquaculture were
estimated from data on the sizes of food-fish farms in
Idaho (Klontz and King, 1975). Volume of fish-rearing
space was multiplied by the number of water replace-
ments per year for each fish farm. Klontz and King (1975)

reported minimum and maximum replacement times for
each farm, so the midpoint was used to calculate the
number of replacements per year.

Withdrawals for Federal- and State-operated fish farms
were estimated from average flow rates provided by
managing agencies (Idaho Department of Fish and Game,
1980; D.S. Bruhn, U.S. Fish and Wildlife Service, oral
commun., 1984).

In 1980, commercial fish farms on the Snake River Plain
withdrew about 1.7 million acre-ft of water. Four game-
fish hatcheries operated by the Idaho Department of Fish
and Game and one operated by the U.S. Fish and Wildlife
Service withdrew about 200,000 acre-ft. Estimated with-
drawals by county for aquaculture are shown in table 11,
and locations of fish farms are shown in figure 27. Ex-
cept for about 100,000 acre-ft withdrawn from wells and
streams, water for aquaculture is from springs. Consump-
tive use in fish farm operations is negligible; some losses
are due to evaporation from exposed water surfaces in
ponds and raceways. Assuming each of the 33 fish farms
on the plain has 10 acres of ponds and raceways, and
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TABLE 11.—Aquaculture water use by county, 1980

Number of Withdrawal
County fish farms (acre-feet per year)

AdA.cieieennnsannnns 1 2,000
Bannock....ovveeennn 2 56,000
Bingham,......c.v.. 2 183,000
Gooding.veveseeneans 16 1,370,000
Jerome...ciuvenennsenn 2 152,000
POWEL s et i vennenenenn 1 12,000
Twin Falls.......... 9 131,000
Total..eeeeeenn 33 1,906,000

annual evaporation from open water is 36 in./yr, total con-
sumptive use by fish farms would equal 990 acre-ft/yr.
Few, if any, fish farms have 10 acres of open water and
most have much less, so consumptive use by aquaculture
on the Snake River Plain probably amounts to less than
1,000 acre-ft/yr.

NONINDUSTRIAL PUBLIC SUPPLY

Nonindustrial public supply refers to water withdrawn
by public and private water suppliers and delivered for
domestic, public, and commercial uses. Domestic uses in-
clude drinking, food preparation, washing, and lawn and
garden watering. Public uses include schools, fire depart-
ments, and municipal parks. Most commercial establish-
ments also use public supplies.

Nonindustrial public-supply withdrawals in Idaho were
estimated using the equation:

Q = [(P) (231 gal/d) (0.00112015)] - I )

where
@ is volume withdrawn for nonindustrial public sup-
ply, in acre-feet;
P is population served by public supplies; and
I ispublic-supply withdrawals for industrial use, in
acre-feet.

Data on population served by public supplies and public-
supply withdrawals for industrial use were provided by
IDWR. The value for per-capita public-supply withdrawals
(231 gal/d) is the average reported value for Idaho in 1980
(Solley and others, 1983, p. 10). The constant (0.00112015)
converts gallons per day to acre-feet per year. Volumes
withdrawn for public supply in Malheur County, Oregon,
were reported by D.D. Nebert (U.S. Geological Survey,
oral commun., 1983).

In 1980, about 102,000 acre-ft of water was withdrawn
on the Snake River Plain for nonindustrial public-supply

SNAKE RIVER PLAIN RASA PROJECT

uses. Table 12 shows estimated withdrawals, population
served, and source of water by county, and figure 28
shows the locations of public-supply withdrawals. More
than 95 percent of public supply is ground water (Associa-
tion of Idaho Cities, 1980). Solley and others (1983, p. 10)
reported that consumptive use of nonindustrial public
supply in Idaho was about 22 percent. On the basis of this
rate, consumptive use of nonindustrial public supply in
1980 on the Snake River Plain was estimated to be about
22,000 acre-ft.

RURAL

Rural water use includes water for domestic and live-
stock needs supplied by private systems. Domestic with-
drawals were estimated using 98 gal/d per person, which
is the average per-capita rural domestic use for the
17 Western States (Solley and others, 1983, p. 33). To
determine the population supplied by private systems in
each county, the population supplied by public systems
was subtracted from the total 1980 population. However,
parts of counties lie outside the study area. In those coun-
ties, rural populations were assumed to be distributed
uniformly over the county and thus were multiplied by
the percentage of the county in the study area. All rural
domestic water is assumed to be ground water.

Amount and source of withdrawals for livestock were
derived from estimates prepared for a national water-use
summary. Withdrawals for livestock were assumed to be
distributed uniformly within each county and were ad-
justed as above for those counties partially outside the
study area.

Withdrawals for livestock in Malheur County, Oregon,
were estimated from reported livestock populations (U.S.
Bureau of the Census, 1981; Oregon Crop and Livestock
Reporting Service, 1982). Total populations of horses,
cattle, sheep, pigs, chickens, and goats were multiplied
by their daily per-capita use as reported by Murray (1968,
p. 4) and by the percentage of Malheur County included
in the study area. Withdrawals were assumed to be equal-
ly from surface and ground water.

Amounts of rural domestic and livestock withdrawals
are presented by county in table 13 and locations are
shown in figure 28. In 1980, an estimated 23,000 acre-ft
was withdrawn from surface and ground water for rural
uses. About 13,000 acre-ft was used for domestic purposes
and 10,000 acre-ft for livestock. In previous water-use
estimates, the U.S. Geological Survey (Solley and others,
1983, p. 14) reported that consumptive use was about
24 percent of domestic withdrawals and 86 percent of
livestock withdrawals. On the basis of these rates, con-
sumptive use of rural domestic and livestock withdrawals
was estimated to be about 11,800 acre-ft.





















WATER USE ON THE SNAKE RIVER PLAIN

More than 50 percent of the Snake River Plain is
rangeland. Estimated evapotranspiration from rangeland
equals about 75 percent of evapotranspiration by crops
and thus is a major consumptive use of water on the plain.
Evapotranspiration rates on rangelands depend on the
predominant vegetation.

Range plants can be divided into two classes, depending
on their relation to the water table and consequent evapo-
transpiration rates. Xerophytes grow above the water
table and are capable of surviving on small, irregular
amounts of water supplied by precipitation. Sagebrush
(Artemisia tridentata) and native grasses are the most
common xerophytes on the plain. Phreatophytes have
roots deep enough to obtain water largely from capillary
zones above the saturated zone. Having a continuous
supply of water, they transpire significantly more water
than xerophytes. Phreatophytes common along water
courses include willow (Saliz) and cottonwood (Populus).
Greasewood (Sarcobatus vermiculatus) and saltgrass
(Distichlis stricta) are common on alkali sites. Rabbit-
brush (Chrysothamnus nauseosus), squirreltail (Hordeum),
and wild rye (Elymus) grow in sandy soils where the water
table is shallow.

Evapotranspiration by xerophytes may be one of the
largest, but least studied, consumptive uses of water on
the Snake River Plain. Potential evapotranspiration on
the plain ranges from 20 to 30 in./yr (PNRBC, 1970,
p. 351, 421). Actual evapotranspiration is limited by scant
precipitation to about 6-12 in./yr. Assuming average
evapotranspiration by xerophytes is 8 in./yr, then the
evapotranspiration of xerophytes is probably about
3.3 million acre-ft/yr.

Although phreatophyte acreage on the Snake River
Plain is small, total water use by phreatophytes is dis-
proportionately large because of high evapotranspiration
rates. Nace and others (1957, p. 48) used an estimated
48 in./yr to calculate phreatophyte evapotranspiration
in the Boise River valley. Mower and Nace (1957, p. 21)
estimated phreatophyte evapotranspiration rates in
southern Idaho to be from 24 to 52 in./yr, depending on
plant species. Cottonwoods and willows evapotranspire
36 to 52 in./yr, whereas greasewood, rabbitbrush, and
saltgrass evapotranspire 24 to 26 in./yr. Other inves-
tigators estimated greasewood and saltgrass evapotran-
spiration in the Western States to be from 17 to 28 in./yr
(Meinzer, 1927, p. 20; White, 1932, p. 99-100; Robinson,
1958, p. 58, 69).

Area covered by phreatophytic vegetation was esti-
mated from county vegetation maps prepared by the
Idaho Department of Fish and Game (1983). An estimated
200,000 acres of phreatophytes include 36,000 acres iden-
tified from Landsat data as wetlands. If phreatophytes
on the Snake River Plain evapotranspire 24 in./yr, they
consume about 400,000 acre-ft of water annually.
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TOTAL WATER WITHDRAWN
AND CONSUMPTIVE WATER USE IN 1980

Table 15 summarizes 1980 estimated withdrawals and
consumptive use for offstream uses and for evaporation
and transpiration from undeveloped lands and water for
the Snake River Plain. Irrigation accounts for 88 percent
of withdrawals and 99 percent of offstream consumptive
use. Aquaculture accounts for 11 percent of withdrawals.

Evaporation from open water and bare ground, and

evapotranspiration by native vegetation equals about
90 percent of the consumptive use by irrigated crops.

WATER-USE TRENDS, 1945 TO 1980

Since 1945, the U.S. Geological Survey has estimated
water use in each State every five years and published
these estimates in a series of Circulars. The first report
estimated ground-water withdrawals, and subsequent
reports estimated both surface- and ground-water
withdrawals. Statewide water-use trends since 1945 can
be inferred from these published estimates. Withdrawals
on the Snake River Plain probably followed the same
trends. Withdrawals for offstream uses are shown in
figure 30, and estimated withdrawals and consumptive
use for offstream and instream uses are summarized in
table 16. These data should be used only to infer long-term
trends because estimation methods and accuracy of data
changed over the years. For example, many more muni-
cipal water-supply systems were metered in 1980 than in
1950. Also, in some years, springs were classified as sur-
face water and, in other years, as ground water. However,
even with these differences, long-term trends can be
discerned.

Generally, long-term increases are evident in both in-
stream and offstream uses. Irrigation has been by far the
largest offstream use statewide; withdrawals for irriga-
tion are 10 times greater than combined withdrawals for
public and rural supplies and self-supplied industries.
Surface-water withdrawals for irrigation have composed
a declining but large part of total withdrawals. Since 1950,
ground-water withdrawals for irrigation increased ten-
fold, whereas surface-water withdrawals declined slightly.
In 1980, surface water withdrawn for irrigation accounted
for 64 percent of total withdrawals, compared with more
than 95 percent in 1950. The decline of surface-water
withdrawals probably is due to several dry years from
1977 to 1981 when streamflows were reduced and to
declining water application rates as irrigators converted
from gravity distribution systems to sprinklers.

Since 1950, rural- and public-supply withdrawals
increased steadily as population increased. Estimated
surface-water withdrawals for public supplies increased
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TABLE 15.—Summary of offstream water withdrawals and consumptive use, 1980

Offstream use

Withdrawal

Consumptive use

(acre-feet) (acre-feet)

Irrigation
Surface water.......ceeevu. 12,700,000 3,500,000
Ground water.......eeeeenn. 2,300,000 1,600,000
Industrial..... ..., 71,300 5,700
Agquaculture........ciiiiennn.. 1,906,000 1,000
Nonindustrial public supply... 102,400 22,000
RUYALl ettt it ittt it iiieennennas 23,000 11,800
Idaho National Engineering
Laboratory (INEL).......... 7,400 3,900
Total....veviiiinnnnnnnns 17,110,100 5,144,400
Other consumptive uses:
Evaporation from Open wWater......eeeeeeeesonnanenn 320,000
Evaporation from bare ground.........veueeeuennnn 600,000
Evapotranspiration by native vegetation.......... 3,700,000
o o= Y 4,620,000
[
until 1955 and then began to decline. The decline can be SUMMARY

explained in part by two factors: (1) A few cities changed
their source of public supply from surface water to ground
water, and (2) data improved as meters were installed on
public water-supply systems. Twin Falls is an example of
a change in water source. In 1955, the city of Twin Falls
obtained its public water supply from Low Line Canal,
which conveys water from the Snake River at Milner
Dam. Wells were added to the public water-supply system
in 1957 and 1962, and in 1969, spring water completely
replaced the water formerly withdrawn from Low Line
Canal (Newton Everett, City of Twin Falls, oral commun.,
1984).

The large increase in ground-water withdrawals for self-
supplied industries between 1965 and 1980 has two
causes. (1) Beginning in 1970, aquaculture was included
in the self-supplied industries category; prior to 1970,
aquaculture was excluded from water-use estimates.
(2) Between 1970 and 1972, the aquaculture industry in
Idaho increased about fourfold (Klontz and King, 1975,
p. 56).

Instream use of water for hydropower generation has
increased along with offstream uses. The large volume
of water used in 1975 and the apparently small volume
used in 1980 probably are due to climatic fluctuations and,
thus, to the quantity of streamflows available. In 1974 and
1975, Idaho received above-normal precipitation and
streamflows increased. Conversely, precipitation was
below normal between 1977 and 1981. The high water-
use estimate for power generation in 1960 cannot readily
be explained by climatic conditions and may be in error.

Irrigation has long been the largest consumptive use
of water on the Snake River Plain. Surface-water diver-
sions for irrigation on the plain began in the 1840’s in the
Boise River valley. With the stimulus of Federal aid
authorized by the Desert Land Act, Carey Act, and
Reclamation Act, irrigated area increased rapidly in the
early 1900’s. By 1929, 2.2 million acres were irrigated.
Ground water became an important source of irrigation
water after World War II.

In 1980, about 3.1 million acres on the Snake River Plain
were irrigated. An estimated 2.3 million acre-ft of ground
water was withdrawn from about 5,300 wells to irrigate
1.0 million acres. Another 12.7 million acre-ft of water
was pumped or gravity diverted from the Snake River and
its major tributaries to irrigate 2.0 million acres. Gravity
diversions accounted for 11.8 million acre-ft and 940,000
acre-ft was withdrawn by river pumps. Combined surface
and ground water irrigated 0.1 million acres.

Historical changes in aquifer storage and ground-water
discharge are closely related to changes in irrigation-
water use. From the late 1800’s to about 1950, most crops
were irrigated with surface water. Surface-water irriga-
tion diversions typically have exceeded crop-irrigation
requirements by a factor of 2 or more, and much of the
excess water has become ground-water recharge. From
1890 to 1952, additional recharge caused an average
water-level rise of 50 ft in wells on the eastern plain and
a corresponding 24 million acre-ft increase in aquifer
storage. During the same period, ground-water discharge
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from the eastern plain to the Snake River between Milner
and King Hill increased from 4,200 to 6,800 ft3/s. Water-
level rises also were reported on the western plain
between 1912 and the mid-1930’s.

Since the early 1950’s, net ground-water recharge from
irrigation declined as a result of increased ground-water
pumpage and more efficient use of water. In the 1960’s
and 1970’s, many farms converted from gravity to
sprinkler distribution systems. During the same period,
water levels declined a few to tens of feet across the plain
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FIGURE 30.—Trends in withdrawals for offstream uses, 1950-
1980.
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and more than 100 feet in local areas. Ground-water
discharge between Milner and King Hill declined 600 ft3/s
from 1951 to 1980.

The aquaculture industry uses large amounts of spring
water, very little of which is consumptively used. In 1980,
an estimated 1.9 million acre-ft, mostly ground water, was
withdrawn for commercial and public fish farms. Ex-
cluding aquaculture, industries on the Snake River Plain
withdrew about 70,000 acre-ft, 90 percent from ground
water and 10 percent from surface water.

Other withdrawals for offstream uses totaled about
132,000 acre-ft; 102,000 for nonindustrial public supplies,
23,000 for rural supplies, and 7,000 for use at Idaho
National Engineering Laboratory of the U.S. Department
of Energy. An estimated 38,000 acre-ft of these with-
drawals was consumptively used.

By far the largest instream use of water in the Snake
River Plain is for hydroelectric power generation. In 1980,
an estimated 52 million acre-ft of surface water passed
through hydropower facilities on the plain, generating
2.6 million MWh of electricity. Although none of the water
is consumptively used, water rights for hydropower
generation and other instream uses partially control
availability of water for other uses.

An estimated 48 percent of consumptive water use on
the plain is evapotranspiration from rangelands and
wetlands and evaporation from open water and bare
ground. More than half of the Snake River Plain is
undeveloped rangeland; xerophytic and phreatophytic
vegetation evapotranspires an estimated 3.7 million acre-
ft/yr. Another 900,000 acre-ft/yr evaporates from bare
ground and open water.
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