Global Water Futures 2021 Operations Team Meeting — Project Reporting Template

Instructions: All GWF projects are asked to provide a summary update on their activities and
accomplishments in preparation for the upcoming Operations Team meeting. Please submit these by
email to chris.debeer@usask.ca by no later than December 2. These will be used to help guide
discussions and breakout synthesis activities and will be made generally accessible on our website in
advance of the meeting.

Project Name: |

Our major accomplishments to date are:

e Establishment of high-resolution mass spectrometry facility at the Univ. Saskatchewan. This
facility includes state of the art ultrahigh resolution mass spectrometry systems for both
liquid and gas chromatography applications. These instruments are accompanied by state-of-
the-art chromatography systems for gas, liquid and nano-flow liquid chromatography.

e Support of various projects requiring high-resolution mass spectrometry techniques. As well
as our dissolved organic matter study we have supported studies on the fate of hormones
and pharmaceuticals from cattle feed-lots, assessment of the impacts of perfluorinated
compounds on salmonid reproduction, dioxin analysis, fatty acids as ecological biomarkers,
impacts of the 2016 Husky oilspill, characterization of oilsands associated naphthenic acids,
impacts of exposure to the flame retardant TBCO on fish and monitoring the impacts of
Alberta oil sands activities on fisheries resources in the Northwest Territories.

e Collection of a variety of environmental samples for the assessment of characteristics and
changes in naturally occurring dissolved organic matter. As well as a 2 year seasonal
collection of water samples from Buffalo Pound Lake we collaborated with Alberta
Environment to obtain over 100 samples collected from the southern Alberta irrigation
district. These samples will be used to assess changes in water quality and dissolved organic
matter characteristics across a variety of relatively pristine to highly impacted waterways
throughout this important prairie agricultural landscape.

e Atechnique has been developed for the organic/inorganic speciation of mercury in
environmental samples. While not routinely used for the detection of metal species the GC-
Orbitrap system can be used to differentiate between organic and inorganic forms of mercury
after a suitable derivatization process. This method was developed and automated utilizing
the robotic sample handling capabilities of the GC-Orbitrap system.
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Our current activities are:

e Work continues on the monitoring of PAHs in fish samples collected from the Northwest
Territories.

e Data analysis is proceeding on naturally derived organic matter samples. The procedures
developed for the analysis are able to reproducibly profile the dissolved organic matter in
samples with minimal sample preparation that could lead to the loss of key analytes. The
analyses routinely identify 10s of thousands of distinct mass spec ‘features’ in each sample

e Work is continuing on the assessment of fatty acids with the focus now shifting towards a
more quantitative assessment of the movement of polyunsaturated fatty acids (PUFAs)
through aquatic food chains. Since PUFAs are essentially of aquatic origin transfer of these
compounds to terrestrial systems can be used to evaluate the extent of energy transfer
between ecosystems.
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The main accomplishments expected by the end of the project are:

e While work continues on various aspects of this project funding for the project ended in
December 2020.

e The established facility now ensures that GWF and other U. Sask researchers have access to
the most up to date technologies for the identification and quantification of contaminants
that impact water quality or that may be indicators of aquatic environmental quality.

e Once completed analysis of dissolved organic matter data will allow the identification of key
indicators of aquatic environmental health that may be monitored in a more targeted fashion
and so will be available to laboratories and investigators with equipment less sophisticated
that the Orbitrap systems.

Here is a key visual from the project (figure, photo, table, graph, etc.)




