
Qu’Appelle River Basin 

 



Outline 

• Basin Layout 

• Operations 

• System Response to High Flows 









 Qu’Appelle River Basin  



Profile Of Qu’Appelle River Valley 

Lake Diefenbaker  9.4M 

Buffalo Pound 0.09 
Pasqua 0.12 

Echo 0.12 

Mission 0.06 

Katepwa 0.23 

Last Mountain 1.8 

Crooked 0.12 

Round 0.08 



Qu’Appelle Operations 

 

Purpose of Structures: 

 

•Maintain water levels in 

normal years 

•Mitigate effects of droughts 



 
 

Qu’Appelle Dam  Control Structure 

 Located on the Qu’Appelle River Dam 

at Lake Diefenbaker. 

Used to supplement water Supply in 

Buffalo Pound Lake 

Used to reduce drought effects in Last 

Mountain Lake and beyond 

 

 

 



Craven Control Structure Used primarily in normal and dry 

years to supplement Last Mountain 

Lake Levels  

 





Lakes- Historical 
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Qu’Appelle System Response (High Flow) 



 Qu’Appelle River Basin  



Last Mountain Lake - Flood Peak Mitigation 

When River > Lake: 
• River flow splits into lake 
• Reduction peak D/S of Craven 
• Can store > ½  of volume from  U/S  

Lumsden   
• Stored volume comes out over summer 

and fall 
 
When Lake > River: 
• Flow from U/S of Lumsden not reduced 
• Outflow from Lake back into River 
• Fishing Lakes - small flood storage  
• Round and Crooked Lakes - even less 

 
 



1997 Qu'Appelle River Near Lumsden

Recorded Split in Flow
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Contribution of Lumsden flows 

which pass Craven 

Last Mountain Creek Inflow

1997 was a high runoff year.  The Craven control structure was wide 

open since the fall of 1995.  Spring flows were allowed to split on a 

"Natural" basis.  

Last Mountain Creek Outflow
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1997 Modelled Qu'Appelle River Near Lumsden

Accumulated Flow Contributions

Moose Jaw River
Contribution

Wascana Creek

Elbow Diversion Contribution 
(Lake Diefenbaker Releases 
to the Qu'Appelle)

Qu'Appelle River at Lumsden Flow

1997 was a high runoff year, accordingly releases from Lake 
Diefenbaker were terminated  on April 1.  Releases from Lake 
Diefenbaker  were increased, after the spring runoff period, to 
allow for irrigation in the upper reaches of the Qu'Appelle River 
basin and maintain Buffalo Pound Lake Levels.

Note: Elbow Diversion values have been modified slightly to 
reflect uses on Buffalo Pound Lake.





Lakes- Maximums 
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Crooked Lake 

Gross Drainage Area = 4571 km2   

Effective Drainage Area= 1578 km2 

 

Round Lake 

Gross Drainage Area= 1461 km2   

Effective Drainage Area= 593 km2 

 
 

 

Drainage Area to Crooked and Round Lake 
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Cutarm Creek near Spy Hill - 05JM015 
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Ekapo Creek near Marieval - 05JM010 
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Pheasant Creek near Abernethy - 05JL005 

Local Inflows - Recent 
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Qu'Appelle River 

Qu'Appelle near Welby Qu'Appelle River near Lumsden Qu'Appelle River below Craven Dam Qu'Appelle at Hyde



Lakes- Recent 
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Last Mountain Lake - 05JH004 
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Return Period 

Crooked Lake 

Original 1980's 2013 2014
Crooked Lake (m) 

Return Period 
Original 

2013 2014 
Increase 

from 
original 1980’s 

F2 451.9 452 452.1 0.2 

F5 452.4 452.6 452.7 0.3 

F10 452.9 453.1 453.1 0.2 

F25 453.4 453.6 453.7 0.3 

F50 453.6 454 454 0.4 

F100 453.9 454.3 454.4 0.5 

F500 454.4 454.8 455.1 0.7 

Peak Water Levels 

Year Crooked Lake (m) 

2014 454.4 

1955 454.4 

2011 454 

1976 453.7 



Round Lake Control Structure 

May 17, 1956 


