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Outline

oGeneral Overview of Nebraska Hydrology

oGovernance and Water Planning

oScience Used to Support Water Planning (Data 

Collection, Modeling, Etc.)



Nebraska Hydrology 

Overview



o ~77,000 square 
miles 

o 93 Counties

o ~ 2 million people

o 2nd largest ethanol 
producing state

o 3rd largest corn 
producing state

o Beef production is 
the largest 
agriculture sector 
(cattle outnumber 
people by more 
than 3 to 1)

Nebraska Demographics

https://www.census.gov/library/stories/state-by-state/nebraska-population-change-between-census-decade.html



Nebraska Precipitation Distribution 

https://cropwatch.unl.edu/varietytest/covercrops



Nebraska Topography Distribution

https://marketplace.unl.edu/nemaps/topographic-regions-of-nebraska-gim-232.html



Regional High Plains Aquifer



Surface and Groundwater Management 

Boundaries

Surface Water Demands 
by Category

Groundwater Demands by 
Category



Nebraska Groundwater Development

Over 110,000 irrigation wells

~8.0 million groundwater irrigated acres

June 28th, 2023



Nebraska Surface Water Development

~ 6,200 active surface water permits for irrigation 
~ 1,400,000 acres permitted to be irrigated
  * Department of Natural Resources Surface Water Database 
June 28th, 2023



Legally Irrigable 

Groundwater and Surface Water Parcels

https://gis.ne.gov/portal/apps/webappviewer/index.html?id=ff6099a748e94d83b7960e20505a1453 June 28th, 2023



Governance and Water Planning



Water Management Agencies





Surface and Groundwater Management 

Boundaries



NRD’s Financial Role in Nebraska’s Water 

Management

➢  NRD Property Tax Levy 

o Up to 5.5 cents per $100 as determined by the local board.

➢  NRD Occupation tax on irrigated land 

o Up to $10/acre as determined by the local board.

➢  State and Federal Grants:

o NRDs can also receive funding from state and federal grants for various programs and projects. 

▪ NDEE, FEMA, NRCS, WSF, etc.

• General Levy Total is $76 million 

• Groundwater Management Activities Levy Total is $11 million

• Disbursement & Transfers Total is $357 million (leverage federal and 

state funds included)



NRD’s Responsibilities



Water Quantity Regulations



Nebraska Integrated Water 

Management and Protection Act

Integrated

Water 

 Management

Surface Water

• Regulated by NeDNR

• Prior appropriations 

• First in time is first in right

Groundwater

• Regulated by NRDs

• Correlative rights

• Share and share alike

Surface Water and Ground Water Authorities



Interstate Compacts and 

Agreements



Basin-wide Plan Areas



Integrated Management Plan Areas



Integrated Management Plan 

Development and Monitoring

a plan to gather and evaluate data, 
information, and methodologies  to 
increase understanding and test the 
validity of the conclusions and 
information of the plan

Monitoring, Process, Sanctions



Science and Modeling



Stream Flow and Surface Water 

Use Monitoring



Aquifer Monitoring

Over 22,000 sites for field measurements in Nebraska



Groundwater Monitoring (NRDs)





GW Model Areas 

➢Groundwater Models for 

Integrated Management

oCentral Nebraska (CENEB)

oUpper Lower Platte Missouri 

 Tributaries (LPMT)

oNemaha

oBlue Basin

oUpper Niobrara-White (UNW)

oWestern Water Use (WWU)

oCooperative Hydrological Study (COHYST)

oRepublican River Compact Administration 
(RRCA)



Models and Data

• Water Supplies

✓ Basin water supplies

✓ Groundwater depletions

✓ Surface water depletions

✓ Streamflow

• Water Uses/Demands

✓ Meter data

✓ Diversion records

✓ Climate data

✓ CROPSIM outputs

✓ Water administration data

✓ Land use data

✓ And more…



Groundwater Model Purposes

oAssist  DNR and NRDs 
with meeting objectives of 
integrated water 
management plans

oMonitor compliance with 
ESA (Platte river recovery 
implementation program) 

oEvaluate depletions to 
determine allowable levels

oUnderstand impact of 
water use and 
management practices on 
long-term supplies



o Groundwater 

models used to 

account for 

change in 

depletions 

from baseline 

conditions

o Models used in 

interstate 

accounting to 

measure 

compliance

o Also used to 

assess various 

management 

strategies



INSIGHT



Decision Support Tool 



Summary

oNebraska’ aquifer 

management is tightly 

coupled to streamflow 

management (IWM)

oNRD/DNR partnership is 

key to successful 

outcomes (IMPs)

oScience and monitor play a significant role in plan 

monitoring and adjustment



dnr.nebraska.gov 

THANK YOU
Jesse Bradley, Interim Director
Jesse.Bradley@nebraska.gov

mailto:Jesse.Bradley@nebraska.gov
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