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•  Estimate the quantity of 
phosphorus and 
nitrogen sequestered,  
 if any, in larger lakes 
and reservoirs in the 
greater Lake Winnipeg 
basin 
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Hypothesis: Some portion of nutrients entering the Lake 
 Winnipeg catchment is sequestered by upstream lakes 
 and reservoirs and is unavailable for transport to Lake 
 Winnipeg 



Methods: Sequestration network 
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Methods 
•  Nutrient data from sites above and below  

 lakes and reservoirs (nearest road bridge)
 Bi-monthly grab samples May-July 
 Monthly grab samples August-April 

•  Flow data from WSC/Manitoba Hydro network 

•  Simple interpolation of nutrient data   
      

       
   



Methods 
•  Precipitation chemistry from Experimental Lakes Area 

 (mean concentration 1970-2005)     
•  Precipitation volume from nearest MSC met site 

•  Sequestration =       
 (inflow mass + precipitation mass) – outflow mass 

         
       

          



Results – Fairford, Assiniboine Systems 
September 2008-September 2009 (tonnes N, P) 

Dauphin 
Lake 

Lake 
Winnipegosis 

Lake 
Manitoba 

Whitemud R 
578, 71 Valley R 

159, 16 

Vermilion R 
154, 11 

Turtle R 
131,21 

Ochre R 
64,10 

Red Deer Lake Lake of the Prairies 

Assiniboine R 
470, 63 Red Deer R 

261, 17 

Red Deer R 
244,15 

Assiniboine R 
595, 63 

Mossey R 
928, 59 

Waterhen R 
3379, 80 

Fairford R 
6480, 154 

Woody R 
140,14 

Swan R 
646,103 

PPT 
308,10 

PPT 
3060,100 

PPT 
2728, 89 

PPT 
33, 1 PPT 

156, 5 

Duck R 
12, <1 

Assiniboine R Diversion 
1827, 157 

473 t P, 
3508 t N 

sequestered 
-647(-8) 

4(5) 
1666(33) 
226(74) 

2033(24) 
243(61) 

-93(-19) 
<1(1) 

172(41) 
7(33) 



Results – Reservoir chains 
September 2008 – September 2009 (tonnes N, P) 

Lake 
Diefenbaker 

PPT 
188, 6 
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Sask R 
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Cedar Lake 
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lakes 
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Wpg R 
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N Sask R 
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Saskatchewan River 
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PPT 
2073, 68 

PPT 
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PPT 
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S Sask R 
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Sask R 
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Wpg R 
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Wpg R 
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Sask R 
16377, 1301 

Sask R 
7638, 301 

2397(20) 
419(89) 

1089(17) 
30(10) 10811(59) 

1067(76) 

-726(-8) 
-319(-27) 

-1998(-3) 
-178(-12) 

Lake 
Winnipeg 

1516 t P, 
10811 t N 
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Winnipeg 
 River 

•  A change in landscape
 granite outcrops of 
 Canadian Shield to
 tills/silts/clays  
   
    

•  Change in landscape use
 ‘traditional use’ to
 cottage country to 
 agriculture  

•  Short water renewal times 
 << 1 year 



Lakes vs Reservoirs,   SRP:Total P 



Conclusions 

•  Substantial nutrient sequestration in the Fairford and 
 Saskatchewan River systems
     ~2,000 tonnes P in 2008-2009 

  ~15,000 tonnes N      

•  Winnipeg River reservoirs exhibit nutrient release   
 changes in landscape and human activity 

•  Differences in retention patterns between different classes of 
 waterbodies       
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Next steps 
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