= USGS

science for a changing world

Preliminary Results of Hydrogeologic Framework Studies for Determining Surface Water - Ground Water Relationships in the Glaciated
Region of Eastern Nebraska Using Airborne and Ground Geophysics

By Jared A. Abraham (1, jdabraha@usgs.gov), James C. Cannia (2, cannia@usgs.gov), Bruce D. Smith (1, bsmith@usgs.gov), Gregory V. Steele (2, gvsteele@usgs.gov), and Jesse T. Korus (3, Jkorus@Ipsnrd.org)

(1) U.S. Geological Survey, Denver CO
(2) U.S. Geological Survey, Lincoln, NE

[ Introduction ] HEM Resistivity Maps Total magnetic field reduced to the magnetic pole

The color maps are of the apparent resistivity (p,) at 100,000 Hz (100 kHz) which is The HEM survey data includes magnetic field measurements which have been processed and reduced =
. . i x . most sensitive to a depth of about 2 meters. Variations in p, reflect the surface to the magnetic pole (as has the state map). The warmer colors are magnetic highs. The large magnetic
PrOlGCt Ob]ectlves ENWRA H EM EVﬂI“tatlon Sltes geology which generally is low resistivity material, limiting the depth of exploration responses (red areas) are mostly related to features in the crystalline bedrock. This part of the survey B
. e of the airborne resistivity mapping. The high resistivity (reds in color bar) for the data can be used to infer deep bedrock features that may control shallower hydrologic features. H=
* Understand ground-water and surface-water relationships in th The HEM survey sites are shown here superimposed on the regional glacial Oakland and Firth maps is 20 ohm meters where approximate maximum depth of =
Region of eastern Nebraska drift map which gives an indication of the extent that bedrock is concealed. mapping is 60 meters. In the Ashland map, reds on the color bar (high) are 75 ohm ;
meters with an approximate maximum depth of mapping of 80 meters. Oakland =N
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*  Water supply - 70 percent of Nebraskans live within the ENWRA area where N | Major ciies : ® e Time domain surveys - 12 per Township
water resources are severly limited Glacial 1 Pilot study site
A | LIty Colygbus i3 e Ashland y e Test holes with borehole geophysical logs - 10 to 12 per Township
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ground-water supply and point source contamination : Ashibdg: 2mena e Monitoring wells - multi-level wells for quality and water levels with six per township
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Preliminary interpretation has begun for the HEM
2 resistivity data by computation of resistivity - depth
e Y sections along flight lines. Shown below are the sec- e y i L -
o tions for Firth viewed from North to South. Some lines 7 Comparison of Hydraulic Conductivity to HEM Resistivity
p T e are blanked to reveal detall in the resistive zone in the -
HEM Survey SyStem (the Bird ) north part of the survey area. s e e Hydraulic conductivity is the ability of the sediment to allow water to move
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Six EM frequencies from 400 - 100,000 Hz
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