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Figure 2 

Annual Precipitation at Alliance, Chadron, and Harrison  
By Year 

 

 
Source: High Plains Regional Climatic Center, University of Nebraska-Lincoln, Lincoln, NE.
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Figure 4 
Cropland Acres and Irrigated Acres 

in Upper Niobrara-White NRD General Area* – 1969 to 1997 
 
 
 

 1969 1978 1987 1992 1997 
Total Cropland 1,020215 971,857 1,038,654 1,028,134 1,017,896
Total Irrigated Cropland 102,584 184,071 234,666 237,707 250,078
Harvested Cropland 585,432 597,817 611,303 553,666 616,980
Harvested Irrigated Cropland 96,125 169,771 215,524 229,488 242,379
 
 
 
 

Corn for Grain and Wheat Production 
Upper Niobrara-White NRD, 1969 and 1997 

 1969 1997 
 Corn for 

Grain or Seed 
(Bushels) 

Wheat for 
Grain 

(Bushels) 

Corn for 
Grain 

(Bushels) 

Wheat for 
Grain 

(Bushels) 
Box Butte County  576,634  1,309,251  6,520,983  3,781,151 
Dawes County  26,110  611,026  557,436  1,315,099 
Sheridan County  324,356  576,569  3,455,817  1,844,016 
Sioux County  272,187  65,117  1,930,956  270,842 
TOTALS  1,199,287  2,561,963  12,465,192  7,211,108 
 
Source: U.S. Department of Commerce, Bureau of the Census, Census of Agriculture, various years. 
 
*A small portion of Sioux County is actually outside the Upper Niobrara-White NRD boundary.  However, for 
purposes of this table the entire county is included 
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Figure 6 
 
 

NIOBRARA RIVER AVERAGE GAGED ANNUAL FLOWS 
 
State Line (1956-2002) 2,615 Acre feet/Year 
Above Box Butte Reservoir (1947-2002) 20,334 Acre feet/Year 
Below Box Butte Reservoir (1947-2002) 17,018 Acre feet/Year 
Diversion 7 Miles Below Box Butte Reservoir (1956-2002) (16,758)* Acre feet/Year 
Near Gordon (1946-1994) 82,489 Acre feet/Year 
 
*Include diversions by Montague Canal, Licthe Canal, Mirage Flats Canal, and Potmesil Canal. 
 
Source:  Nebraska Department of Natural Resources Stream Gaging Records 
 



Figure 7 

 
 

Source: Nebraska Department of Natural Resources Stream Gaging Records 
* Note: Figures for below Mirage Flats are estimates based upon diversion records and non-irrigation season reach gain measurements. 
The 1996-2000 Figure for Gordon is an estimate. 



 
Figure 8 

 
 

Source: Nebraska Department of Natural Resources Stream Gaging Records 
* Note:  The Figure for below Mirage Flats is an estimate based upon diversion records and non-irrigation season reach gain 
measurements. 



 
Figure 9 

Annual  Flow of Niobrara River at
Wyoming-Nebraska State Line (#06454000)
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Source: Nebraska Department of Natural Resources Stream Gaging Records 



Figure 10 
 

Annual  Flow of Niobrara River above Box Butte Reservoir
 (#06454500)
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Source: Nebraska Department of Natural Resources Stream Gaging Records 



Figure 11 
 

Annual  Flow of Niobrara River below Box Butte Reservoir
 (#06455500)
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Source: Nebraska Department of Natural Resources Stream Gaging Records 



Figure 12 
 

Annual Flow of Niobrara River near Gordon 
 (#06457500)

0

20000

40000

60000

80000

100000

120000

1946 1951 1956 1961 1966 1971 1976 1981 1986 1991

Year

An
nu

al
 F

lo
w

, a
cr

e-
fe

et

 
 

Source: Nebraska Department of Natural Resources Stream Gaging Records 
 
 



Figure 13 
 

Annual  Flows of Niobrara River at Stateline and 
above Box Butte Reservoir
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Source: Nebraska Department of Natural Resources Stream Gaging Records 

 
 



Figure 14 
 

Annual  Flow of Niobrara River above & below Box Butte 
Reservoir
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Source: Nebraska Department of Natural Resources Stream Gaging Records 



Figure 15 
 

Annual Diversion of Mirage Flats Canal
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Source: Nebraska Department of Natural Resources Stream Gaging / Canal Diversion Records 
 

 



Figure 16 
 

Annual Diversions of Canals from Niobrara River In UNWNRD
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Source: Nebraska Department of Natural Resources Stream Gaging / Canal Diversion Records 
 
 
 



Figure 17 
 

Annual Diversions of Niobrara River Canals Between State Line 
and Box Butte Reservoir
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Source: Nebraska Department of Natural Resources Stream Gaging / Canal Diversion Records 
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Geology and Water Table Source:
http://csd.unl.edu/general/gis-datasets.asp  
The Conservation and Survey Division has
produced this product using what is thought 
to be the most reliable information available 
or reproduced the material asprovided. The 
detail and precision of the interpretations 
madeare according to accepted professional
standards and are dependant upon the 
techniques, hardware, and/or software utilized.

Legend
UNWNRD Boundary

County Boundaries

Geology
Ogallala Group

Arikaree Group

White River Group

Pierre Shale

Niobrara Formation

Carlile Fromation

Greenhorn-Graneros Formations

Figure 18



Ground Water Regions ·
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Source: 
http://csd.unl.edu/general/gis-datasets.asp

The Conservation and Survey Division has produced this product using what is thought to be the most reliable information available 
or reproduced the material as provided. The detail and precision of the interpretations made are according to accepted professional 

standards and are dependant upon the techniques, hardware, and/or software utilized.  Source map was provided by Nebraska 
Department of Health.  Groundwater 'region' is an interpreted term. CSD has a similar map done in 1968 by Eugene Reed at 1:500,000.   



Figure 20 

      

Source: Swinehart, J.B. et al., 1985 



Figure 21 

      

Source: Swinehart, J.B. et al., 1985 
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Source: Swinehart, J.B. et al., 1985 



Figure 23 

      

Source: Swinehart, J.B. et al., 1985 
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Geology and Water Table Source:
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to be the most reliable information available 
or reproduced the material asprovided. The 
detail and precision of the interpretations 
madeare according to accepted professional
standards and are dependant upon the 
techniques, hardware, and/or software utilized.
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Figure 34 

Surface Water Appropriations in Niobrara Basin of UNWNRD by Use
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Source: Nebraska Department of Natural Resources Surface Water Rights Records



Figure 35
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Nebraska Department of Natural Resources Surface Water Rights Records

Surface Water Appropriation Acres in Niobrara Basin of UNWNRD by 
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Upper Niobrara - White NRD
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Irrigation Wells Completed by Year
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Upper Niobrara - White NRD
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Depletive Wells by Completion Date
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Cumulative Depletive Wells by Completion Date

0

500

1000

1500

2000

2500

3000

3500

4000

19
35

19
40

19
45

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

Year

C
um

ul
at

iv
e 

N
um

be
r o

f W
el

ls
 C

om
pl

et
ed White-Hat Basin

Remainder of UNWNRD

Source: Nebraska Department of Natural Resources Ground Water Database

Upper Niobrara-White NRD

Figure 39



Alliance Recorder Well - Box Butte County, NE
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Figure 40

Summer 1968 to Spring 2003 - Total Decline 47.91 feet - Average 1.41 feet/year



Mirage Flats Recorder Well - Sheridan County, NE
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Figure 41

Spring 1954 to Spring 2003 - Total Decline 4.04 feet - Average 0.08 feet/year



 
Figure 42 

 
 
 
Source: U.S. Geological Survey Wells, Nebraska Department of Natural Resources



 
Figure 43 

 

Average Depth to Water of Southern Mirage Flats 
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Figure 44 
 

Average Depth to Water of Northern Mirage Flats 
Water Level Wells 
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Figure 45 
 

Trend Analyses of Annual Reach Gain, Precipitation, and 
Number of Irrigation Wells 

 
 

 
Sources: Nebraska Department of Natural Resources; Precipitation data from High Plain 

Regional Climatic Center, UNL, Lincoln, NE. 

Annual Reach Gain of Niobrara River between 
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Figure 48 
 

Surface Water Appropriations in White-Hat Basins of UNWNRD by Use
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Source: Nebraska Department of Natural Resources Water Rights Database 



Figure 49 

Surface Water Appropriation Acres in White-Hat Basins Of UNWNRD by Use
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Source: Nebraska Department of Natural Resources Surface Water Rights Database 



Figure 50 
 

Annual  Flow of White River at Crawford (#06444000)
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Source: Nebraska Department of Natural Resources Stream Gaging Records 
 




