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Northern Alberta in Canada is home to vast deposits of oilsands. Open pit mining operations 

are used to extract the bitumen ore from the deposits at a depth of less than 75 meters. 

Subsequently the bitumen extraction process uses massive volumes of water to float the 

bitumen from the ore material and results in production of large volumes of tailings 

composed of solids and residual bitumen. A primary goal in tailings operations is to produce 

a substance that is load-bearing and capable of preserving its mechanical and structural 

integrity to allow land reclamation. The estimation of moisture levels in tailings is thus of 

importance to monitor the tailings state. Furthermore, clay minerals comprise a significant 

portion of the tailings and alter their strength. In particular, the ability of clay minerals to 

expand or swell in the presence of water is important for geotechnical considerations. 

Estimating the activity of the clays present in the tailings is therefore essential for tailings 

management.  

Considerable work has been done characterizing oilsands ore and tailings. However, most of 

the laboratory methods to measure tailings properties are time consuming, costly, and 

obviously limited to a small number of locations or samples. Therefore, introducing reliable 

and accurate methods, which are quick and cost-effective, capable of monitoring and 

measuring the characteristics of the tailings in a large scale would be valuable for tailings 

management. The objective of this research is to assess the potential of hyperspectral data in 

the short-wave infrared (SWIR) and long-wave infrared (LWIR) regions of the 

electromagnetic spectrum for the estimation of surface moisture level and clay activity in soft 

tailings. For this, laboratory reflectance spectra were used as the initial step to develop 

spectral algorithms and metrics to estimate water content and clay activity. The laboratory 

results indicate that it is feasible to develop a remote sensing monitoring capability for in-situ 

observations of these key tailings characteristics. 


