
ENWRA NRD Boundaries

Major Cities
Major Rivers
Glacial Till Deposits

_̂ Recharge Stations

2007 Ashland, Oakland, and Firth Pilot Study Sites
2009 Sprague and Swedeburg Flights
2012 USACE Flights at Mead
2013 Clarkson-Howells and Dwight-Valparaiso-Brainard Flights

Legend
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ENWRA Goals and Objectives:
• location and volume of aquifers
• recharge areas and rates 
• groundwater surface water interactions
• water budgets
• water quality concerns
• data collection, analysis and distribution
• new studies and assessment technologies







Downhole Geophysical Logs

Resistivity values Resistivity & temp. FGamma and SP

65 ft thick 
1,000 GPM Dakota
Formation
>100 ohm-m

Shale

Clay & Silt



Downhole Geophysical Logs



Test Holes – for CSD online

Screen at 860-880’ in Dakota fine sand near Tarnov, NE















Website: enwra.org



CSD Website: your State Geological Survey 

https://youtu.be/_4nJiafhH9g
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AEM Basics

https://www.dropbox.com/
scl/fi/ww6ag6ta1t1o4074xn
wkl/AEM-Basics-Jared-
Abraham-s-PPT-
Slide.mp4?rlkey=e2aem2w
z6waakzaiaf9oudeb7&dl=0

transmittertransmitter

Korus, Jesse T., "Combining Hydraulic Head Analysis with Airborne Electromagnetics to Detect and Map Impermeable Aquifer
Boundaries" (2018). http://digitalcommons.unl.edu/conservationsurvey/659



AEM Fundamentals Resistivity applied to sediments

Increase in resistivity

Decrease in resistivityFiner-grained 
sediment

Coarser-grained 
sediment



Brown = sand-
rich, coarse 
intervals of the 
aquifer 
Yellow = aquifer
Tan = marginal 
aquifer
Blue =  non-
aquifer material

Resistivity thresholds based on 58+ ground truth borehole 
and  geophysical logs assessed from across the ENWRA 
area 

Resistivity (ohm-m):

(<12 ohm-m)

(12-20 ohm-m)

(20-50 ohm-m)

(>50 ohm-m)

Aquifer Material Interpretation:



Google Earth datasets on enwra.org



Example 3D Fence Results



Example Block Flight Results



Salt water in Dakota



 Cautioned the driller not to 
tag into the claystone with 
the boring advancement 

 April 2020: 4-inch house 
well installed 30 feet north 
of our test hole.  Pumping 
with a 1.5 horsepower 
grundfos running on 3500 
generator, well is 
producing clear water at 
18 gallons per minute. 
Driller indicated  40 GPM  
during air development. 



Groundwater Quantity
Where are the most likely areas 
for well interference to occur?

Isolated areas 
of aquifer 
material

Bedrock

Only marginal 
aquifer material

NORTHSOUTH



WSF #5312
 ENWRA Recharge and 

Focus Areas 

 3 Phase collaborative 
effort with the ENWRA
NRDs, UNL-CSD and 
the U.S. Geological 
Survey

 Phase 1 will focus on 
the entire ENWRA 
region and AEM with 
NWIS

 Phase 2 - Focus Area 
Work - better than 
1995 Water Contours 

 Phase 3 - Regional 
Recharge Map 
Refinements, Report 
and Recommendations

ENWRA $240,000 project with the USGS and CSD: $144k WSF award, 
$74k USGS Cooperative Dollars, $96k ENWRA local funds



Recharge

Recharge 
Amount (mm)

Time 
PeriodWell

2336/16-3/17
USGS MUD-

95

4046/16-3/17USGS Valley





Nebraska GeoCloud Access & Standards



Nebraska GeoCloud Data Map & Upload
https://youtu.be/Fs4OsWJQhe8



Nebraska GeoCloud
https://news.unl.edu/newsrooms/today/article/california-turns-to-nebraska-know-how-on-aquifer-analysis-
groundwater/



Korus, Jesse T. Presentation Slide:

N. End of Todd Valley AEM Profile: 







AEM color 
ramp:

Korus, Jesse T

GeoCloud
Logged Materials Legend:



Nebraska GeoCloud



https://geoscene3d.com/Download
 https://youtu.be/Fs4OsWJQhe8

Nebraska GeoCloud Enhancements



 https://geoscene3d.com/Download

Nebraska GeoCloud Nebraska Viewer



Q & A



Thank You



Glacial Processes



Transmissivity of the Aquifers



Field Logs





Like a sponge



Aquifer Complexity



New understandings with AEM




