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Overview 

• Nebraska 
• Basic hydrologic setting 

• Initial legal setting 

• Groundwater development and modeling 

• Conflict brings changes 

• Integrated Management Planning 

 

 



14-36 inches 
of rainfall 

Uncertainty 
in annual 
availability 

Variable Availability 



River discharge indicated by line width 

Average Annual 
Streamflow 

Total Flow In 1,000,000 AF 

Total Flowing Out 7,100,000 AF 

Average Annual Precipitation  86,000,000 AF 

Variable Availability: Surface Water 



Variable Availability: 

Groundwater 

Total in Storage in Nebraska 
2,000,000,000 AF 





In the beginning…Surface Water Law 

1850s – First record of irrigation ditches  
              on the Platte River 
 
1889 – Prior appropriation system adopted 
 

1984 – Instream Flow appropriations available 

 

 

 



Interstate Compacts and Decrees 



Groundwater Regulation 

• 1867 to 1933 – essentially no 
Nebraska law,  

• 1933 – Olson v. City of Wahoo 

• Overlying landowner has right to 
reasonable use subject to correlative 
rights of other landowners 

• 1975 – Groundwater Management 
and Protection Act  

• Delegates regulation to Natural 
Resources Districts 

 



Nebraska’s NRDs 



Groundwater Development, 1940 



Groundwater Development, 1960 



Groundwater Development, 1980 



Early Groundwater Modeling Efforts 

www.isws.uiuc.edu/hilites/achieve/gwmodpic.asp?p=06 





Northern High Plains Model Grid 



Predicted Water Level Change 1980-2020 



Groundwater Development, 1980 



Groundwater Development, 2000 



Groundwater Development, 2009 



Actual Water Level Changes 



What Happened? 

• The model inputs did not reflect the future that 
actually occurred. 

 

• Representation of rivers in model very crude. 

 

• Similar simulations of the Central and Southern 
High Plains aquifers provided results that were 
much closer to what has actually happened. 

 

• The difference: Management and flowing 
streams. 



Hydrologically Connected Surface  
Water and Groundwater 





Conflict Drives Change 

• Kansas v. Nebraska Original 126 
• Republican River Compact 

• Nebraska: “Groundwater doesn’t count!” 

• US Supreme Court: “Oh yes it does.” 

 

• Spear T v. Nebraska DNR 
• NDNR can’t protect surface water users from 

groundwater users 

• Must sue individual users for relief 

 

 



Nebraska’s Dual Regulatory Structure 



Integrated Water Management 

• LB962 was  
signed by then Governor  
Johanns on April 15, 2004 
 

• Provides a mechanism for 
deliberate management 
and development of both 
surface water and 
groundwater through a 
proactive planning 
process 

 

• Basins designated “fully 
appropriated” 





Benefits of Combined Approach 

• Supported at the State level 

• Integrates local considerations/insights 

• Combines state and local funding sources. 

• Recognizes heterogeneity of the state 



The Integrated Water Management Process 



Current Modeling Tools – Regional 
Models 



Managing in real-time 

 



Managing in real-time 

 



Managing in real-time 

 



Managing in real-time 

 



The Future - Sub-regional Models 



The Future - Sub-regional Models 



The Future – Automated Tools 

 





Questions? 
 

Brian Dunnigan – bdunnigan@olssonassociates.com 

Jim Schneider – jschneider@olssonassociates.com  
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