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When considering the role of water treatment in a changing climate perspective, several aspect that come to mind are:
1) Enhancing water treatment technologies to make the energy-water nexus less GHG intensive,
2) Advance technologies that can economically treat wastewaters in surface storage such as tailings ponds and eliminate large storage facilities from the landscape, and
3) Plan for and have in place technologies to treat water from extreme runoff events.
In order to reduce the GHG emissions from thermal industries, which typically rely on water, treatment systems must be able to operate at high temperature and be integrated in a way that both reduces water demand and considers multiple uses for the water. In the example presented here, a novel co-generation scheme with a high temperature water treatment system has been designed that can reduce the GHG intensity of Canadian heavy oil production by 60%, on par with most sweet light crude production in the world while transitioning Alberta from coal to natural gas electricity and its additional GHG reductions.

For large volume wastewaters, typically stored in ponds with some as vast as small hydroelectric reservoirs, the dams are designed to retain the 1 in 100 year flood but these statistics are changing and many ponds are dangerously close to their sill. Water treatment is required to eliminate these ponds or at the least, draw them down in preparation for wetter winters in humid continental climates. Treatment must be cost competitive with storage to advance large volume outcomes quickly. An example will be presented for low cost, high efficiency treatment of tailings water to eliminate one of the largest potential environmental liabilities in Canada, Alberta’s oil sands tailings ponds.

In many regions of the world, the suspended material carried in runoff events already creates immense challenges for drinking water supply and impacts to deposition areas such as lakes and marine bays. If these types of events increase in frequency and flow, additional impacts are likely and treatment systems must be considered to alleviate contaminant loading. Stemming from our work on high silt and clay tailings waters technologies are now available to implement runoff water treatment from storm water systems that may reduce the impact of a changing climate on sediment and contaminant load to our lakes and bays.      
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