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Abstract
Potash operations near Saskatoon, Saskatchewan are conventionally mined with continuous boring machines (miners) that cut potash from about one kilometer depth. The stratigraphy in these Saskatoon area mines consist of several potash members separated by well-known and regionally distributed planar clay seams. The nominal thickness of the roof-beam in the Upper Patience Lake member, mine roof to immediate clay seam, is 1 m but can be significantly altered in anomalous geology. Within the potash seam, ground penetrating radar (GPR) is aptly suited for identifying geological anomalies present in the roof beam before the ground conditions become hazardous. 
The mining machine operators utilize a combination of real-time processed radargrams, and an automated picking algorithm that tracks beam thickness, to make informed real-time safety decisions.
Since its early deployments in 2015, Nutrien has continually advanced the use of miner mounted GPR and has operationalized 39 units across its network. The system currently employs an upward looking, single-channel ground-coupled 1000MHz antenna within a shielded box on a mechanical arm, strategically placed near the front of the mining machine. The use of integrated Programmable Logic Controllers (PLCs) enables GPR to be collected automatically as the mining machine advances. Other advancements include heat-management, mechanical robustness, and software reliability. Despite the system's effectiveness in real-time GPR data collection, geological variations are known to degrade the quality of the acquired data. Recognizing that lateral geological variations are also present within each mine room, a recent pilot project introducing dual mounted GPR arms has been undertaken. This approach aims to enhance mine roof coverage, ultimately contributing to safer mining faces.
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