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Irrigation is a vital component of Nebraska’s productive agricultural economy. lIts significance continues to
grow. The following is information primarily drawn from the 2007 Census of Agriculture and the USDA
2008 Farm and Ranch Irrigation Survey which provides additional informational detail and analysis from a
representative sample of production units. Together, these sources provide a rich perspective of the state’s

irrigation-based agriculture.

It begins with the High Plains
Aquifer

Also known as the Ogallala Aquifer, it
is one of the world’s largest aquifers.
It covers about 174,000 square miles.

While it stretches across eight states,
from South Dakota into Texas, a ma-
jor portion lies in Nebraska.

The water-permented thickness of
the Ogallala Aquifer ranges from a
few feet to more than a 1,000 feet
with two thirds of the aquifer’s total

water storage capacity underlying
Nebraska.

Groundwater is Important
to Nebraska

About 80% of the state’s public drinking
water and nearly all of its private water
supply are from ground water sources.

Nebraska is the fourth largest user of
groundwater in the nation behind Cali-

fornia, Texas, and Arkansas.

Nebraska has more than 100,000 regis-
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Figure 14. Saturated thickness of the High Plains aquiler, 2000. (Modified from Weeks
and Guiertag, 1981.)

tered irrigation wells and an additional
16,000 registered water wells.




Nebraska Leads the Nation in Total Irrigated Acres

As of 2007, Nebraska had 8.56 million
irrigated acres.

Between the 2002 and 2007 agricultural | NePraska
census years, Nebraska’s irrigated base California
expanded by 934,000 acres, moving it Texas
ahead of California which experienced a | Arkansas
decline of 693,000 acres. Idaho
Colorado

Of approximately 55 million acres under Kansas
irrigation nationally, about 15% are lo- Montana
cated in Nebraska. Oregon
Washington

About three out of eight cropland acres
in Nebraska are under irrigation.

Top Ten States in Total Irrigated Acres: 2007

(million acres)
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Source: NASS-U.S. Department of Agriculture, 2007 Census of Agriculture
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Ranking 2002-2007
Acreage

1. Nehraska +934,400

2 California -693,000

3. Texas -65,000

4, Arkansas +312,000

5. Idaho +11,000

6. Colorado +277,000

7. Kansas +85,000

8. Montana -37,000

9. Oregon -63,000

10. Washington -87,000

Source: NASS-U.S. Department of Agriculture: 2007 Census of

Agriculture

Major Irrigation Expansion in Recent
Years

Between 2002 and 2007, Nebraska experienced
the largest expansion of irrigation of the top-
ten irrigated states in both acres and percentage
change.

While Nebraska was adding about 934,000 acres,
the remaining nine states experienced a net de-
crease in irrigated acres of 186,000 acres.

While six of the ten states experienced some
growth in irrigated acreage, their combined acre-
age expansion was 722,000 acres or just 77% of
the irrigated acreage growth in Nebraska.

Bottom line: Nebraska’s prominence in irrigation
agriculture has expanded greatly over the past
decade.

State’s Irrigation Concentrated in High-Production Areas

By county the state’s irrigated acres correspond to those areas having both productive soils and water avail-
ability (primarily from High Plains Aquifer).

A heavy predominance of irrigation follows the Platte Valley. However, substantial irrigated acreage concentra-
tions appear in Holt and Custer Counties which rim the sandhills area of Nebraska, where water availability

from shallow depths is abundant.




Total Irrigated Acres by County for 2007

. 18,124
i Dawes Sheridan \\_____,u-—
17,572 Erow
' 56,977 T mock
51,408 ] 51923 |43 526 Dl
Box Bume 20,414
143,021 h\f';:;‘
Scotts Gram | Hooker | Thomss | Bleine | Lowp | Garfield [Wheeler 7
Bl 1.475 2,905 3.208 13 650 | 10,375 20,620 44072 ‘.laa'p'«f“ Siapon |Cuming | Burt
Morrill ’ - -
155,576 Boone |107.885 [21.201 | 51,158 |40 35
= 194580 SR g hcphers Valley  |Gresley [173.026
. on Logan - Platte  |Colfax |Dodze | Wash-
_ 44,854 8,242 0.675 1756 00325 | 75303 N ;
16,056 A = it DB.388 |.s 437 [116,051 | mEmon
Cheyenna 333441 - T —1
Foimball 51,318 Keith Butler
33283 Denel 115,106 Lincoln 104,273 17 073
17,853 :
Perkins 322.918 Diawson Buffalo Hall .\@9 York |Seward
133,303 263867 269 141 206,897 h57.748 254,711 127 433
Chaze i Adams Clay v i
Hayes lzmu:r 5% Iohetps T__‘,‘,‘muc Salina
5,27 55 53,702 y 3
185,274 65,655 3 1402 fas754 pisass [203.599 PIRI0E ko5 5pp | 81850
Dy tchoock Rad Furnas aft A | Webster o Teffarson
Willow T 6" [Thayer
- g 2 7
112 676 18,998 55.075 51,894 107,551 87,203 62363 61,115 131,413 80,070

Source: NASS-U.S. Department of Agriculture, 2007 Census of Agriculture

Change in Actual Irrigated Acres by County 2002-2007
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Dramatic Increases in Some

Top 25 Nebraska Counties in Terms of 2007 Total Irrigated Acres

County and Irrigated Acres 2002-2007 Change in Irrigated
Counties District Acres
2007 2002 Acres %
Holt 330080 234509 104 571 44.6%
Between 2002 and 2007, 69 of Nebraska’s 93 Custer 333441 207230 126,211 60.9%
counties saw expansion of the irrigation acreage. Lincoln 322,916 207,412 115,504 95.7%
Buffalo 260,141 233,569 35,572 15.2%
4 rable diff d reflecti Dawson 263867 225508 38,359 17.0%
owever, sizable differences occurred reflecting Antelope 261266 225403 15,063 15.0%
not only physical limits of irrigation expansion, but Hamilton 57748 267590 9,842 37%
also mandated moratoriums limiting further irriga- York 254,711 241,525 13,186 5.5%
tion development Phelps 246754 250,548 -3,794 -1.5%
Fillmore 22352 201,608 21,914 10.9%
o ' Clay 218108 201,394 16,714 8.3%
The major irrigation expansion between 2002 and Keamey 216 336 215838 498 0.2%
2007 occurred in areas of the state which already Platte 208388 178,523 29,865 16.7%
were heavily invested in irrigation. Hall 206,897 187,021 19,876 10.6%
Adams 203549 198,555 4,994 25%
) ‘ _ Chase 185274 169,176 16,098 9.5%
Holt, Custer, and Lincoln counties experienced a Boone 173.086 162,088 10,998 6.8%
combined increase of 347,000 irrigated acres —a Polk 164,566 143,646 20,920 14.6%
54% increase over the five-year period. Merrick 163,806 176,068 -12,262 -1.0%
ScotsBluff | 155576 172,955 -17,379 -10.0%
_ Morril 144 581 123,031 21,550 17.5%
Together, these top three counties had nearly one Box Butte 143 021 132,854 10167 77%
million acres under irrigation in 2007. Perkins 133393 121,683 1,710 9.6%
Thayer 131413 133,066 -1,653 -1.2%
Pierce 128,807 115,069 13,828 12.0%
130,000
’ Groundwater:
120,000 as of The Primary Water Source
12/8/2010
110,000 T .
g The bulk of irrigation in Nebraska (and essentially
o . .
= 100,000 all of the more recent expansion) is pumped from
g wells.
3 90,000
23
32 a0000 As of December 2010, there were more than
g::: ’ 107,000 registered irrigation wells in the state,
52 70000 which represented about a 20% increase over the
e
o decade.
Q
=2 60,000
g4 . :
£5 50,000 Woater Policy Oversight
rx
22 40000 ;
3z = Nebraska policy makers, at both the state and
z 70,000 Natural Resource District levels have provided
E ’ valuable oversight and direction of both ground
2 20,000 and surface water resources, including identifying
-3 . ..
the hydrological limits to expanded water develop-
10,000 ment.
0 = . .
o © 0 o © o © © o o A large share of Nebraska is presently designated
-
‘83 § § ‘8_3 E 53 ?_3 § 8 § fully and/or over-appropriated, thereby limiting
Year further water development.




DNR Designated Hydrologically-Connected Fully and Overappropriated
Basins, Subbasins and Reaches, July 2008

[ Fully appropriated

I overappropristed

I nict fully appropriated,
participating in an
integrated
management plan

Source: Nebraska Department of Matursl Resources (dnr.ne.gov)

For those areas designated over-
appropriated, policy measures are
being taken to reduce irrigated
acreage for long-term resource
sustainability, including the wellbe-
ing of surface and groundwater
interaction.

Some areas of the state will likely
continue to expand irrigation acre-
age, but the state’s rate of growth
experienced over the past decade
will certainly subside.

Woater Allocation Rates Vary by State

While Nebraska leads the na-
tion in acres under irrigation,

the state ranks fourth in the 1. California

volume of water applied. 2. Arkansas 8.6
3. Texas 6.

Total water applied in 2008 to 4 Nebraska 670

Nebraska irrigated acres was wl

el 5.1

less than 7 million acre feet 10 6.23
6. Arizona

On an average per-irrigated acre 7. Colorado 4.54

basis, the rate of application in 8. Washingtor

Nebraska in 2008 was less than

. . 9. Oregon
10 inches — in contrast to about
34 inches in California, 23 inches 10. Kansas

in Arkansas, and |6 inches in
Texas.

Rate of application per acre is a

0 2 4 6 8 10

Top Ten States in Quantity of Water Applied: 2008
Total Acre Feet of Water Applied (million acre-feet)

2260

12 14 16 18 20 22 24

Source: NASS-U.S. Department of Agriculture, 2008 Farm and Ranch Irrigation Survey

function of relative rainfall-deficit

levels, intensity of cropping patterns, and water restrictions as well as conservation patterns.

Nebraska Irrigated Acreage By Type of System: 2008

Drip System {85
and Others, ¥
0.05%

Source: NASS-U.S. Department of Agriculture, 2008 Farm and Ranch Drrigation Survey

_ —_— Sprinkler Application the

Norm

Four out of five acres under irrigation
in Nebraska are irrigated with sprinkler
systems.

Sprinkler application provides consider-
ably greater water efficiency than grav-
ity/flood irrigation systems.




Center Pivot Technology Provides Efficiency

Center pivot irrigation systems constitute
nearly 98% of the acres under sprinkler ir-
rigation in the state.

An estimated 55,000 center pivot systems
are being used in Nebraska to irrigate about
6.7 million acres.

Over the five-year time frame of 2003 to
2008, the percentage of the state’s irrigated
acreage under center pivot increased 5
percentage points with a corresponding
percentage decline in gravity systems.

Center Pivot (b/'w
30 & 60 PSI), 54%

Nebraska Irrigated Acreage by Type of Sprinkler System: 2008

Total Sprinkler Irrigate d Acres = 6.72 Million

___ Center Pivot (Over

Other |, 1%
60 PSI), 5%

Center Pivot
(Under 30 PSI),
40%

Source: NASS-U S Department of Apriculture, 2008 Farm and Ranch Trrigation Survey

By using low pressure center pivot systems, both energy and water efficiency can be greatly enhanced. As of
2008, 40% of the center pivot systems in the state were classified as low-pressure (under 30 PSl) and ac-

Nebraska Irrigated Acreage by Fuel Source of System (2008)
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Source: NASS-U.S. Department of Agriculture, 2008 Farm and Ranch Irmgation Survey

counted for 2.7 million irrigated acres.

By this extensive use of center pivot
technology, particularly low-pressure
systems, Nebraska is at the forefront
of efficient water resource manage-
ment.

Electricity -- The Energy of
Choice

As of 2008, over half of the irrigation in
the state was being powered by elec-

tricity.

Under contracts with utility companies,

irrigation scheduling is arranged around electric peak-load times of electricity usage (late afternoons); thereby
reducing the rates and making electricity the most cost-effective energy source.

Where irrigation requires pumping from deeper wells, diesel power will often be required.

For Additional Information see:

IContact Information: Bruce Johnson at 402-472-1794 or bjohnson2@unl.edu

-- Nebraska Water Science Center, USGS at: http://ne.water.usgs.gov
-- University of Nebraska Water Center at: http://water.unl.edu/
-- U.S. Census of Agriculture at: http://www.agcensus.usda.gov/publications
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