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The High Plains Aquifer




Percent Change in Aquifer Thickness, Predevelopment to Average 2016-2018,
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Annual Water Level Measurement Program

~1400 wells measured in High Plains aquifer in 2019
- http://www.kgs.ku.edu/HighPlains/HPA _Atlas/index.html



Index Well Program - 29 wells with continuous recorders
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Annual Water Use Data

~ 27,700 wells with totalizing flowmeters in High Plains aquifer
(over 95% of non-domestic pumping wells)
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Irrigation Diversions
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Natural Drainage and Irrigation Canals in the Upper Arkansas River Basin
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’1 study area

Evapotranspiration in the area of irrigation diversions and reservoirs in eastern Colorado
substantially decreases the river flow before it enters Kansas. A smaller extent of
irrigation ditches also divert river water in southwest Kansas.
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SOURCE OF SALINITY AND URANIUM IN RIVER

Main natural source: Weathering of marine Cretaceous
shales containing gypsum and sulfides in Colorado.

Human sources: Insignificant.

CAUSE OF HIGH SALINITY AND URANIUM LEVELS

Human: Concentration of dissolved salts by
consumption of water by evapotranspiration
associated with extensive irrigated agriculture and
shallow reservoirs.

Natural: In absence of human activities, salinity and
uranium concentration would be 3 to 4 times lower.



Sulfate Concentration for the High Plains Aquifer in the
Upper Arkansas River Corridor in Southwest Kansas
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Annual flow, acre-ft

120,000

80,000

40,000

-40,000

-80,000

-120,000

-160,000

Difference in Arkansas River
Flow between Syracuse and
Dodge City Adjusted for
Irrigation Diversions

A —

1950

960 1970 1980
_I._I_‘“":"‘ ) = |
R = B=iEaaA

Natural Drainage and Irrigation Canals in the Upper Arkansas River Basin

John |
Martin |
Reservoir |




ACKNOWLEDGMENTS

This work was supported, in part, by funding from the Kansas Water Office
and the Kansas Water Plan (Ogallala Technical Support Program of the KGS).

Kansas High Plains Aquifer Atlas

This atlas has been created to serve as the primary gateway to the most recent graphical data available for the High
Plains aquifer in Kansas. As newer/updated data become available, this atlas will be updated.
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Ogallala-High Plains aquifer.
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RELEVANT REPORTS

Fate of high uranium in saline Arkansas River water in southwest Kansas:
Distribution in soils, crops, and groundwater: 2016 Report for Kansas
Water Resources Institute, by D.O Whittemore, J. Aguilar, et al.

Open-file Rept. 2017-32, Estimated annual uranium loads in the Arkansas
River entering Kansas 2012-2016: Kansas Geological Survey, available at
www.kgs.ku.edu/Hydro/Publications/2017/OFR17 2/index.html

Open-file Rept. 2000-73, Ground-water quality of the Arkansas
River Corridor in southwest Kansas, by D.O. Whittemore

Open-file Rept. 2000-72, Sulfate concentration maps, Upper
Arkansas River Corridor, southwest Kansas, by D. O. Whittemore

Open-file Rept. 2000-44, Water quality of the Arkansas River in
southwest Kansas, by D.O. Whittemore

Last three reports available on KGS web pages for

Upper Arkansas River Corridor Study
http://www. http://www.kgs.ku.edu/Hydro/UARC/index.html


http://www.kgs.ku.edu/Hydro/Publications/2017/OFR17_2/index.html
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Arkansas River near Colorado-Kansas Line

1963-2010 for all data except 2009-2010 for U

Flow | TDS | so4 | c | u |°1osS
ft’/sec | mg/L | mg/L | mg/L | upg/L OCill
Average 244 3,260 | 1,960 | 137 63.5 | 57.6
Number of 554 | 486 | 553 | 551 | 27 | 36
samples
Drinking water
standard,
MCL or - (500) | (250) | (250) 30 15

(recommended)




Uranium, ug/L
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Ground-water level relative

to Arkansas River, feet
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ulfate Concentration for the Quaternary # ;
the Upper Arkansas River Corridor in Southwest Kansas

HAMILTON ,

. Kansas Geological Survey

i ] Open File Report 2000-7
Plate C
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Natural Drainage and Irrigation Canals in the Upper Arkansas River Basin

Colorado

study area




