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My approach to answering questions 
submitted by the board
• Is it something we know?
• If so, I will give examples and point you toward resources.
• If not, is it knowable?
• How difficult would it be to gain that knowledge or to fill the 

knowledge gaps?



Online resources
• CSD interactive map

• go.unl.edu/csdinteractivemap/
• Nebraska GeoCloud

• go.unl.edu/geocloud
• UNL Watershed Aquifer Virtual Education System (WAVES)

• https://nebraskawaves.org/
• UNL Extension Water Website

• https://water.unl.edu/
• Eastern Nebraska Water Resources Assessment (ENWRA)

• https://enwra.org/
• Department of Natural Resources INSIGHT

• https://nednr.nebraska.gov/INSIGHT/
• Nebraska Groundwater Quality Clearinghouse

• https://clearinghouse.nebraska.gov/
• U.S. Geological Survey National Water Information System

• https://waterdata.usgs.gov/nwis



Aquifers



An aquifer is an 
underground body 

of rock or sediment 
capable of yielding 

water to wells



A conceptualization 
of Nebraska’s 

aquifers from west 
to east

west east

Korus et al., 2013. The Groundwater Atlas of 
Nebraska. Conservation and Survey Division, School 
of Natural Resources, University of Nebraska-Lincoln. 
Resource Atlas 4b, 64 p.



High Plains/Ogallala Aquifer

Dakota Aquifer



Korus and Joeckel, 2022. Quarterly 
Journal of Engineering Geology and 
Hydrogeology 55: qjegh2021-171. 
DOI: 10.1144/qjegh2021-171
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Keech, 1978, Water Resources of Seward County, Nebraska



Eastern Nebraska Water Resources Assessment (ENWRA)
https://enwra.org/

Nebraska GeoCloud
https://go.unl.edu/geocloud



LPSNRD 2018 
AEM Survey & 
Hydrogeological 
Framework 
Report
enwra.org
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Divine and Sibray, 2017, An Overview of 
Secondary Aquifers in Nebraska. 
University of Nebraska–Lincoln, 
Conservation and Survey Division, 
Educational Circular No. 26, 44 p.

Locations and 
general pumping 

rates of wells in the 
Dakota Aquifer



Divine and Sibray, 2017, An Overview of 
Secondary Aquifers in Nebraska. 
University of Nebraska–Lincoln, 
Conservation and Survey Division, 
Educational Circular No. 26, 44 p.



LPSNRD 2018 
AEM Survey & 
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Framework 
Report
enwra.org



LPSNRD 2018 AEM Survey & 
Hydrogeological Framework Report
enwra.org

GarlandPleasant Dale
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Recharge



Korus et al., 2013, The Groundwater Atlas of Nebraska, Conservation and Survey Division, 
School of Natural Resources, University of Nebraska-Lincoln. Resource Atlas 4b, 64 p.

Satellite-based recharge estimation for Nebraska



Gates et al., 2014. Water Resources Research, Volume: 50, 
Issue: 1, Pages: 466-481. DOI: (10.1002/2013WR014073) 

Estimated recharge rate varies with scale



1. Gosselin et al., 2001, Groundwater 39:1, 98-108.
2. Gosselin et al., 2003. Conservation and Survey Division,  
Earth Science Notes 126.
3. Stotler et al., 2010, Groundwater 48:3, 448-464.

Summary of recharge 
sources to the Dakota 
Aquifer

• Pleistocene glacial meltwater

• Ancient (~50,000 years ago) 
recharge in the Black Hills and 
Rocky Mountain Front Range

• Recent, local precipitation

• Wells sampled in Seward County 
indicate recent, local 
precipitation as the source of 
recharge (Gosselin et al., 2001)



LPSNRD 2018 
AEM Survey & 
Hydrogeological 
Framework 
Report
enwra.org
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Water Use and Impacts



What are the factors that influence 
sustainable yield?

• Physical limits of the aquifer system
• Aquifer properties (thickness, storativity, permeability)
• Recharge from all sources

• infiltration of precipitation
• flow from adjacent aquifers
• seepage from streams, lakes, and wetlands
• induced leakage from overlying aquitards

• Discharge from all sources
• pumping
• seepage into streams, lakes, and wetlands
• flow into adjacent aquifers
• evapotranspiration

Water 
budget 
analysis

Aquifer 
characterization



nednr.nebraska.gov/INSIGHT



Strelec et al., 2021 
Sensors, 21, 7175. 
https://doi.org/10.3390/s21
217175

Cone of 
depression 

formed by a 
pumping well
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Water Quality



Groundwater in the Dakota Aquifer may 
have elevated levels of:

• Sulfate (SO4) – typically in 
northeastern Nebraska

• Sodium (Na) and Chloride (Cl) – 
common in Lancaster County

Natural water quality of the 
Dakota Aquifer

Divine and Sibray, 2017, An Overview of 
Secondary Aquifers in Nebraska. 
University of Nebraska–Lincoln, 
Conservation and Survey Division, 
Educational Circular No. 26, 44 p.



Korus et al., 2013, The Groundwater Atlas of Nebraska, Conservation and Survey Division, 
School of Natural Resources, University of Nebraska-Lincoln. Resource Atlas 4b, 64 p.
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Monitoring and Studies



go.unl.edu/csdinteractivemap



go.unl.edu/csdinteractivemap

Dakota Aquifer



Sand & Gravel Aquifer



Recent studies

• Divine & Sibray, Secondary Aquifers of Nebraska
• 2018 Airborne Electromagnetic (AEM) survey and 

hydrogeologic framework report for Lower Platte South NRD
• 2023 Hydrogeologic Framework report scheduled for 

completion before January 1, 2024 (Lower Platte South NRD)



https://digitalcommons.unl.edu/conservationsurvey/39/



Eastern Nebraska Water Resources Assessment (ENWRA)
https://enwra.org/

Nebraska GeoCloud
https://go.unl.edu/geocloud
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