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Abstract
A geophysical survey was conducted during September 2023 at Dale Hollow Dam, in Clay County, Tennessee, for the purpose of locating potential seepage paths and characterizing the subsurface karst conditions of the limestone bedrock on which the dam foundation lies. Prior to construction of the dam, the presence of sinkholes, caves, and karstic springs was observed. The primary geophysical techniques selected for the initial phase of the investigation were electrical resistivity tomography (ERT) and ground penetrating radar (GPR). A horizontal-to-vertical spectral ratio (HVSR) survey was performed with the purpose of comparing the results to the ERT and GPR findings. Specifically, to determine if the HVSR method could provide additional complimentary subsurface information to the ERT and GPR results, and in general, if the HVSR method is applicable to characterization of dam foundations in karstic environments. HVSR data were acquired along the same transects as the ERT, but with a coarser station interval (generally five to eight times the ERT electrode spacing). While the ERT and GPR findings contained higher resolution at shallower depths, the HVSR method was able to achieve a greater depth of investigation. In general, the HVSR results correlated well with the larger scale features interpreted from the ERT data. In some cases, it was possible to acquire HVSR data where noise conditions were more restrictive to the primary methods. Overall, HVSR can contribute to mapping foundation bedrock at dam sites.  
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