
USGS initiative provides funding to NDEQ 

Two main tasks: 
1) Picking wells (CSD)
2) Establishing database connections

National Ground-Water Monitoring Network















Nebraska wells by subnetwork



Nebraska wells by category



Nebraska wells by national aquifer



National and local aquifer classification



Nebraska wells by local aquifer



1) Import the various data elements 
well location, screen, lithology

2) Establish connection between Nebraska 
Quality-Assessed Agricultural Contaminant 
Database and the National Ground-Water 
Monitoring Network

Next Steps
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•Overview of High Plains aquifer in Nebraska
•Postulated evolution of the Platte River in study 
area

•Shape of the groundwater mound
•Interpretive geologic cross sections
•Distribution of nitrate 
•Future work

Outline



Geologic chart for study area



Out-dated Pleistocene classification



Bedrock geology of Nebraska

Neogene—
Ogallala Group

Cretaceous

Permian-
Penn.

Paleogene



Approximate extent of HPA in Nebraska



Groundwater mounds in the HPA in Nebraska

Korus et al., 2013



Postulated evolution of the Platte River

Swinehart et al., 1994



Modern topography of the study area

Republican River basin

Little Blue River basin

Platte River

Mid-Wisconsinan
terrace mantled 
by Peoria Loess?



Canal system and static water elevation

725 m (2,380 ft) = Static water elevation in west 
Static water elevation in east = 530 m (1,740 ft)

195 m (640 ft) of change
Gradient ~ 0.0017 outside of mound

Gradient ~ 0.0024 in mound



Mound delineated with isotopes

Cherry, Gilmore, and Gates, in review



Nitrate data and cross section locations

0 – 8 mg/L
8 – 12 mg/L
12 – 35 mg/L
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Interpretive geologic cross section A-A’



Interpretive geologic cross section A-A’



Cross section locations
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Interpretive geologic cross section B-B’



Cross section locations
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Interpretive geologic cross section C-C’



•Shape of groundwater mound correlates fairly closely with the 
configuration of the canal system

•There is possibly an old, unnamed loess that may be fairly 
widespread 

•Complexity at depth in Little Blue basin may be terraces of the 
ancestral Platte River

•The Ogallala Group appears to have lower nitrate than 
overlying Quaternary sand and gravel

Conclusions



•Drill test holes at select locations along the cross sections to 
better characterize geology, including proposed loess

•Draw interpretive geologic cross sections perpendicular to 
hypothesized ancestral Platte valley

•Look for similar terrace patterns farther down the postulated 
valley

Next steps (geology)



•Install nested monitoring wells at test hole locations

•PhD candidate collects samples for age dating (Tritium and 14C), 
18O, NO3, N2 in select wells

•NRDs collect DO, pH, Temp, EC in many wells

•Compare DO and NO3 to find areas where denitrification may be 
controlling 

•Compare age, isotope and water quality parameters to geology, 
especially (partial) confining units and Ogallala Group

Next steps (water quality)
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