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The High Plains Aquifer





Major Perennial Streams in Kansas as of 1961   
blue line – perennial stream in 1961 and in 2009

dashed red line – perennial in 1961 but not in 2009

after Zipper et al. (2021)

Kansas extends 410 miles east-west at its widest point.





1. Replace groundwater 

with surface water

      - no local source

      - long-distance transfers

2. Subsidies for water-

efficient equipment

      - intuitively appealing

 - but…

3. Pumping reductions

     with modifications of

     agricultural practices

1. Replace groundwater 

with surface water

2. Subsidies for water-

efficient equipment



Annual Water Level Data

≈1400 wells measured in the Kansas 

 High Plains aquifer in 2024

Annual Groundwater Pumping Data

As of 2022, 99+% of the non-domestic 

pumping wells in the High Plains aquifer in 

Kansas had totalizing flowmeters.



Kansas Geological Survey

Aquifer Water Balance
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Water Volume Change in Aquifer  =  Inflows  –  Outflows
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Kansas Geological Survey

Aquifer Water Balance
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Water Volume Change in Aquifer  =  Net Inflow  –  Pumping
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Pumping at Stable Water Levels = Qstable             Net Inflow =



Qstable = intercept/slope

after Butler et al. (2016)



Qstable = intercept/slope

Qstable 

after Butler et al. (2016)



Lead agency in Kansas – Division of Water Resources (DWR) of the

    Kansas Department of Agriculture – Chief Engineer 

 - consider groundwater and surface water as an integrated whole.

Local input via Groundwater Management Districts

 

Groundwater Management in Kansas



Groundwater-based Water Rights in Kansas 
 Prior Appropriation Doctrine – first in time, first in right

  - cannot impair more senior users

  - if so, then….

           Water Rights Administration
 



Lead agency in Kansas – Division of Water Resources (DWR) of the

    Kansas Department of Agriculture – Chief Engineer 

 - consider groundwater and surface water as an integrated whole.

Local input via Groundwater Management Districts

 

Groundwater Management in Kansas



Local Enhanced Management Area (LEMA) – 2012

Combination of a grassroots-developed plan with regulatory oversight (binding regulatory order) 

– Trust, but verify.

Groundwater Conservation Areas



Sheridan-6 LEMA 
    - 99 mi2

    - started in 2013

    - 20% reduction in

           pumping

    - five-year periods

    - volume of water     



Key Requirements for a Successful

Groundwater Conservation Area:

1. Groundwater pumping must be reduced.



≈ 31% reduction 

in pumping for

similar climatic 

conditions.

after Whittemore et al. (2023)

199 pumping wells



Key Requirements for a Successful

Groundwater Conservation Area:

1. Groundwater pumping must be reduced.

2. Water-level decline rates must be reduced.



≈ 62% reduction in

water-level decline 

rate for similar 

climatic conditions.

7 to 11 wells



Key Requirements for a Successful

Groundwater Conservation Area:

1. Groundwater pumping must be reduced.

2. Water-level decline rates must be reduced.

3. Must be economically viable.



after Butler et al. (2023)

Need to reduce annual 

pumping by 19% to get to 

Qstable.

Further pumping reductions 

will be needed as Net Inflow, 

and thus Qstable, will decrease 

with time.

199 pumping wells

7 to 11 observation wells

R2 = 0.92



Key Requirements for a Successful

Groundwater Conservation Area:

1. Groundwater pumping must be reduced.

2. Water-level decline rates must be reduced.

3. Must be economically viable.



What is the future of the High Plains aquifer 

in western Kansas? 



What is the future of the High Plains aquifer 

in western Kansas? 

The hour is late, 



What is the future of the High Plains aquifer 

in western Kansas? 

The hour is late, but all is not lost…

Groundwater

   conservation areas

Qstable
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Central pivot irrigation systemQuestions??
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