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Nitrate in Alberta Tills 

The fate and transport of nitrate in Alberta till units can be challenging to assess and predict. 
Nitrate plumes are common in Alberta and can stem from existing feedlot operations, fertilizer 
storage yards, agricultural fertilizer application or even private septic systems. Nitrate 
concentration is regulated by CCME (2012) and Health Canada (2017) for drinking water 
(methemoglobinemia) and ecological discharges (methaemoglobinemia and/or osmoregulation). 

Till Fate and Transport Mechanisms 

Along with typical groundwater contaminant transport mechanisms (advection and mechanical 
dispersion), for the typical till-rich environments in Alberta, additional transport mechanisms (i.e., 
matrix-diffusion, and denitrification) should also be evaluated. Transport though till environments 
will be diffusion dominated, and as such, effective and total porosity, as well as the effective 
mass transfer rate must be characterized. Further, to identify active zones of denitrification, it 
must be determined whether site conditions are favourable (e.g., anaerobic, electron donors, 
nutrients, etc.) and whether observed changes in concentration can be attributed to 
denitrification.  The good news is that conditions have been found to be favourable for Sulphur-
rich tills in Alberta. 

Transport Assessment Requirements and Approach 

To develop an effective characterization of nitrate fate and transport, the approach needs to 
evaluate multiple types of subsurface soil and groundwater data, including complementary types 
of geochemical and isotope constituents, bacteria presence and abundance, physical hydraulic 
conductivity values, etc.  Given the challenges of proving subsurface conditions everywhere, the 
strength of the interpretation will be on the demonstration of multiple lines of evidence that 
consistently support a nitrate fate and transport hypothesis.   
 
Experience has shown that migration through Alberta till units toward a potential receptor can 
take decades or centuries, depending on the till thickness and site-specific groundwater flow 
and transport parameters. Analysis of subsurface transport and fate conditions must be 
thoroughly evaluated to be confident in predicted risk levels as well as appropriate remediation 
and/or risk management initiatives. 

Summary 

This presentation will demonstrate the important field data collection, data analysis techniques, 
and simulation approaches required to effectively evaluate nitrate transport in Alberta tills.  Case 
study examples will be utilized to help illustrate the recommended processes and approaches.   
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