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Underground Storage Tanks in Carbonate Bedrock Settings 

The Kentucky Underground Storage Tank (UST) Branch has found that the use of surface geophysical methods to sup-

port conceptual site model development at UST sites in carbonate bedrock areas improves bedrock monitoring well 

placement.  Approximately 55 percent of near-surface bedrock in Kentucky is limestone or dolomite (Currens, 2002) 

and the depth to bedrock in some carbonate bedrock areas is shallow (<15 feet below grade).  UST systems installed in 

shallow bedrock areas are often constructed on or in bedrock; therefore, UST releases have impacted bedrock.   

 

Selecting locations for bedrock monitoring wells to support identification of contaminant mass and distribution in car-

bonate bedrock settings can be difficult. Bedrock monitoring wells have been installed at Kentucky UST sites using  

topographic maps, observation of physical features, review of nearby UST sites, and published geologic reports. As 

measured against a goal of selecting well locations to efficiently determine impact status, these efforts have been hit 

and miss.  

 

To improve bedrock monitoring well placement the UST Branch has employed two-dimensional electrical resistivity 

imaging (2-D ERI) to characterize the topography of the bedrock surface and identify soil-filled or water-filled voids, 

weathering zones, and fractures at a number of sites.  2-D ERI can be performed at many UST sites in 2 to 3 days.  

TABLE OF COSTS FOR SURFACE GEOPHYSICS 

This table shows the costs of using 2-D ERI and other geophysical techniques to characterize the bedrock surface and deeper 

at 7 sites.  Costs of the geophysics work will vary based on mobilization distance, size of site, number and length of lines, num-

ber of techniques used, target depth, etc.  

LESSONS LEARNED 

Lessons learned: inadequate subsurface assessment can lead to incomplete remediation, increased costs, and longer time to 

site closure.  The 2-D ERI method (plus other geophysical techniques) may locate bedrock features and help in understanding 

contamination distribution in bedrock.  Based on the results of several surface geophysics studies and subsequent monitoring 

well installations, of which the Bardstown site is an example, the Kentucky UST Branch supports the use of surface geophysics 

in the site assessment process.  
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TYPICAL ELECTRICAL RESISTIVITY EQUIPMENT  

USED FOR DATA COLLECTION AT SITES IN KY 

UST systems were removed in 1986 and 2005 from this property in Bardstown, 

Kentucky.  (Recently, a motor coach driving school has operated at this property.)  Ben-

zene was confirmed in groundwater in bedrock in 1996 during Phase II Environ-

mental Site Assessment activities.   Kentucky Geological Survey maps indicate 

that bedrock units outcropping in vicinity of this site are the Louisville Lime-

stone, Waldron Shale, and Laurel Dolomite.  Pump-and-treat and dual-phase 

extraction technologies were used as a corrective action approach for a num-

ber of years.  Some contamination reduction was noted after the remediation 

work but the reduction was insufficient to support site closure.   

 

2-D ERI field work was performed in December 2013.  Upon reviewing the geo-

physical report, the UST Branch worked with the consultant and directed the 

installation of bedrock wells in locations where resistivity profiles and vertical 

slice maps indicated possible weathered and fractured areas.  5 bedrock wells 

were installed to confirm the electrical resistivity results and geophysical inter-

pretation (see circled locations on the map below). 

 

Benzene in groundwater above MCLs was confirmed in each of the newly-

installed bedrock wells.  Analytical results from one of the new wells showed 

Benzene in groundwater at 23.1 mg/L, the highest Benzene concentration ob-

served historically.  As a result of the geophysical work and installation of new 

bedrock monitoring wells,  focus at the site has moved from characterization to 

remediation.  
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