








Hydrogeologic Groundwater Sensitivity Map of the Barren River Area Development District (BRADD), Kentucky

Explanation

Hydrogeologic Groundwater Sensitivity Rating

™ ™ High Risk Runoff
Area is within the topographic watershed of a high sensitivity. As a result, runoff from these areas can
quickly contaminate the groundwater onto which they flow.

High
Geologic units known to develop karst geomorphology were given the highest sensitivity rating. Bedrock in
this group transports water at rates that can reach kilometers per day. Also, solution features on the surface
allow direct contamination of groundwater from surface runoff and subsurface conduits complicate the
process of drilling to locate contaminant plumes. Therefore, areas with karst limestone were assigned as
areas with the most sensitive groundwater and are rated as having a high sensitivity.

Moderate
A second hydrogeologic group included interbedded sandstone, limestone, and shale. Geologic formations
and members added to this group had heterogeneous aquifer lithologic characteristics that changed on a
scale not recorded on the 7.5 minute geologic quadrangles used in this analysis. The areas with this
hydrogeology are not at an extremely high risk of contamination but have local anomalies and variances that
require investigation at a site-by-site scale. These areas were assigned moderate sensitivity.

Low
Low sensitivity was assigned to a hydrogeologic group for unconsolidated sediments in stream valleys.
These small aquifers tend to be groundwater discharge areas in humid climates, such as Kentucky, and
have laminar flow. Contaminants entering the groundwater system in these regions would be a greater threat to
surface water they feed than the groundwater up hydraulic gradient. The exceptions to this are losing streams
in the karst regions that drain onto karst. Most of these were included in the high risk runoff zones.

Very Low
This hydrogeologic group includes shales. Though shale has high porosity, its permeability is so low that it
typically acts as an aquitard and decelerates the transport of fluids. Consequently, if shale is outcroppping at
the surface the groundwater below it is typically the least sensitive to contamination in the study area and was
rated as very low sensitivity.

Lakes
Areas of open water when the geology was mapped for each 7.5 minute quadrangle used to create the
Digitally Vectorized Geologic Quadrangles (DVGQs). (DVGQs).

Streams and Rivers

Roadway

Expressway

Groundwater sensitivity describes the intrinsic susceptibility of groundwater to contamination, which is closely related to the
mechanisms and rates of storage and transport of water and contaminants within bedrock zones. It is a comparison of how
well the vadose zone system protects the underlying aquifer from pollution released on the surface and within the bedrock.
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Created by Andrea Croskrey with funding from the United States Environmental Protection Agency, Barren River
Area Development District, Mammoth Cave of the National Park Service, National Resource Conservation Service,
Mammoth Cave Resource Conservation and Development Council, and Hoffman Environmental Research Institute
in the Department of Geography and Geology at Western Kentucky University. Data used to create this map came

from the Kentucky Geological Society, Kentucky Office of Geographical Information, and United States Geological
Survey. For more information contact the Hoffman Environmental Research Institute.

Hoffman Environmental Research Institute
Department of Geography & Geology

Western Kentucky University
1906 College Heights Blvd #31066

Bowling Green, KY 42101-1066
http://hoffman.wku.edu/
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