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Geology and Lithology

The following sediment types make up the bulk of sediments in the project area. In most
places, the Quaternary alluvium and Pliocene Broadwater Formation alluvium overlie

the Tertiary Brule Formation of the White River Group siltstone. The coarse sediments of
the alluvial deposits are electrically resistive, whereas the siltstone is electrically conductive.

The extent and thickness of Hydrologic Unit 2 which is
the primary aquifer is shown for the COHYST area. This
aquifer is the major groundwater source within the North
Platte River valley. It is relatively thin and limited in areal
extent. It is hydrologically connected to the surface
water canals and streams of the area and provides
considerable base flow to the North Platte River.

The map of the elevation of the bedrock surface (Brule
member of the White River Formation) was based on
well data and other information prior to the HEM survey.
Feaquaney: €200 kb The need for additional detalil in critical areas for

i hydrologic modeling was determined, in part, from
information gaps in the resolution of the bedrock surface
elevation. For example, the Morrill area was ranked as a
high priority for a detailed survey.

Resistivity depth sections have been constructed along
the flight lines and are shown for the North Platte River
and Lodgepole Creek survey areas. The high resistivity
(red) areas define coarse grained sediments and
sandstone channels that are important in understanding
the groundwater flow. The flight lines are from the 2008
survey. Data from this survey have been released as
USGS Open-file-Report 2009-1110
(http://pubs.usgs.gov/of/2009/1110/). The block flight
lines in the Morrill area helped to understand spatial
variations of resistivity for the North Platte survey area.
Both 2008 and 2009 flight lines are shown above. The
A. Iron-stained sediments. additional fill-in for the Morrill block, done in 2009, was

8 —— needed to help map a poorly located buried alluvial
B. Siltstone clasts ~1.5 feet in diameter el = & 1 channel (compare 2008 and 2009). This is an example of
C. Manganese-stained sediments. . a target that is not appropriate for widely spaced lines.

Cross-bedded, fluvial, coarse grained
sediments of the Broadwater Formation.

Photo taken facing east along summit
road between tunnels 1 and 2, Scottsbluff
National Monument.

A. Fractured Brule Formation.

B. Unfractured Brule Formation.

Conclusions

« The design of HEM surveys using widely spaced flight lines must be based on survey objectives,
system performance, and hydrogeologic background information.

Photo taken facing west ~ 1.5 miles north
of Big Springs, Nebraska

* Survey data are best displayed as depth images along the widely spaced flight lines.

e | Resistivity depth images are shown for the 2008 flying » Display of data in web applications such as Google Earth is an effect means to convey qualitative
{ for both areas. Fence diagrams using depth images are [+ information

a more appropriate display of data from the widely
spaced lines than the resistivity maps. This is due to the

. — difficulty of displaying data without implying a lateral « Additional widely spaced lines and more detailed flight blocks may be flown pending availability of
_ . - | extent. Present work is to develop methods to easily _ funds
" bl e display these depth sections in a web display, such as | -

Google Earth. e
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