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Abstract
Mapping bedrock with seismic refraction surveys is a tried-and-true method in near-surface geophysics. These surveys are often performed because they can reach places inaccessible to drill rigs, and they can provide continuous profiles of bedrock relief, especially when paired with downhole information. One of the main drawbacks of these surveys, however, is the time and space required to perform them. Utilizing relatively easy-to-deploy passive seismic techniques alongside more labor-intensive seismic refraction survey lines allows for the extension of spatial coverage across variable terrain with limited access.

Fission Uranium Corporation Patterson Lake South (PLS) project is a proposed uranium mine exploration site located on the southwest margin of the Athabasca Basin in northwestern Saskatchewan. The project site hosts several pods of uranium mineralization, collectively termed the Triple R deposit, which contains 114.9 million lbs U3O8 (Indicated). In support of the Tailings Management Facility (TMF) design, we conducted a surface and downhole seismic investigation to estimate depth to bedrock beneath the planned TMF footprint. The investigation included two seismic refraction lines, 18 downhole seismic surveys, and 14 passive seismic survey measurements where the Horizontal-to Vertical Spectral Ratio (HVSR) method was used. By combining results from these different methods and interpolating a bedrock surface between the interpreted bedrock depths at different locations across the site, we were able to map variations in the depth to bedrock of between 110 metres below ground surface (mbgs) and 140 mbgs underneath the proposed TMF. This case study demonstrates the value of using multiple geophysical methods, including HVSR, to optimize spatial coverage in a geotechnical site investigation with variable site access. 
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