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Introduction (Hudson Bay)

 Hudson Bay

 A network of 42 rivers

 > 250 dams

 𝐴𝐴𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

 𝐴𝐴𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐵𝐵𝐵𝐵𝐵𝐵
 Runoff yield

 1964-2008
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Stadnyk et al., 2016



Introduction (Anthropogenic Disturbances)

 Nelson River

• Largest by area

• Largest by freshwater

• Influenced by:

o Inter-basin transfer

o Dam

o Regulations
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Dery et al., 2011
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Flow Regime (Nelson and Churchill River )

Churchill River

Nelson RiverWinter 2004-13

Winter 1964-73

2 points:
Inter-basin transfer & Flow regulation 

Dery et al., 2016
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Importance (Nelson River)

Tataskweyak

Pimicikamak

Ninosao Sipi

Makeso Sipi

Nisichawayasihk

- One of the most highlighted contribution of this study
- Recent human activities may lead to excess sediment 

production. Therefore:
- Quantifying the effects of hydro dams can be one of 

the first essential steps to protect this water resource. 

http://www.cecmanitoba.ca/resource/hearings/33/The%20Nelson%20River%20Hydroelectric%20Project.pdf



Sediment Fingerprinting: moving from 
discharge to sediment
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The ultimate goal of this work: provide an understanding of sedimentary
processes in the Nelson River.
• Water, soil, and suspended sediment samples have been taken from

different compartments of the area.
• Lab testing were performed to characterise these samples.
• One or more the properties of the sediment will reflect it source (i.e. by

matching the fingerprint of sediment to those of the potential sources).
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Sediment Fingerprinting

For example:
Results from analysis may suggest that 
Source A has the greatest contribution 
to the suspended sediment samples. 
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Methodology (Most challenging part)



Lab Analysis ( Suspended Sediment PSD) 

 Obtaining absolute PSD of ambient and collected 
suspended sediment by two devices
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Sampling Program (Spring,  Summer 2016 and 
Winter, Spring, Summer, Fall 2017 and Spring, 

Summer 2018)

• 24 River, lake and tributary sites

• 7 in Rat-Burntwood River system

• 10 in lower Nelson River system

• 2 in upper Nelson River system

• 5 Lakes including Lake Winnipeg 

• Hudson Bay
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Future Work

• Investigate the source of inorganic sediment being
delivered from Lake Winnipeg to Hudson Bay
through the Nelson River System.

• Explore the effects of natural (lake and reservoir)
and anthropogenic (hydroelectric dams) features on
the sediment dynamics in the river.
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