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2. Basin Hydrology 

3. Apportionment and Environmental Flows 

4. Licence Allocations

Agenda
Red Deer River Basin Overview
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Red Deer 

River Basin
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Red Deer River Basin
Dickson Dam 1983 Construction

Red Deer River Basin
Basin Area: 50,114 sq.km
Mainstem: 1,300 km
Basin spans width of Alberta
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Red Deer Basin Elevations
Headwaters

Sask Border

Headwaters 3000 m

Red Deer 850 m

Sundre 1100 m

Drumheller 730 m

Empress 550 m
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Surface Flow
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Central 
Mountain Upper

Foothills

Lower
Foothills

Western
Plains

Eastern
Plains

Hydrologic Zones
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Mean Annual Precipitation  (mm)
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Mean Annual Shallow Lake Evaporation  

(mm)
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Mean 
Annual 
Runoff

4.5 mm

445 mm
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Typical Runoff Hydrograph
Runoff Events
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Non-
Contributing 
Drainage Area

Total Area 50,114 sq.km
Effective Area 31, 138 sq.km
Non-Contributing Area 18,976 sq.km

Non-contributing area represents 
38% of the total basin



Classification: Protected A

13

Hydrometric Station Data Collection
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Hydrometric Station Data Collection

Real-Time Hydrometric Stations Summary
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Red Deer River Basin 

8 Real-Time Flow Stations Continuous Operation



Classification: Protected A

16

Red Deer River Basin 

34 Real-Time Flow Stations Seasonal Operation
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Red Deer River Basin 
Red Deer River at Red Deer (05CC002) Minimum Flows
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Red Deer River Basin 
Red Deer River at Red Deer (05CC002) Maximum Flows

1915

1954 20132005
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Red Deer River Basin 

7 Real-Time Water level Stations



Classification: Protected A

20

Master Agreement on Apportionment

South Saskatchewan River Basin Appointment, which applies to the 
flows in the Red Deer River. is addressed in Schedule A

October 1969
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Key components of the Apportionment Agreement
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South Sask River Apportionment Agreement 

3-key points

• Alberta is allowed to divert ½ of the South Sask natural flow annually

• Alberta may divert a minimum 2.1 million acre-feet (2.59 million dam3) 

annually even if its apportionment share would be less

• Alberta shall not divert more than ½ the natural flow if it reduces the 

flow into Saskatchewan to less than 1,500 cubic fee per second 

(42.47 cms).
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Historic South 

Sask River 

Apportionment 

Annual 

Volumes

cu.dam
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Red Deer River Environmental Flow ‘before’ 

the WCO was an ‘Instream Objective’

WCO applies to any 
applications received or 

licences issued after
May 1, 2005.

IO applies to any 
applications received or 
licences issued before

May 1, 2005.

8.49 cms
4.24 cms
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South Saskatchewan River Basin (SSRB) 

water management plan

• Finalized in August 2006 and includes the Red Deer River Basin
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South Saskatchewan River Basin (SSRB) 

water management plan

Applies to any 
applications received or 

licences issued after
May 1, 2005.
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Red Deer 

River WCO

Dickson 

Dam to 

Blindman 

River

Red Deer River at Red Deer
05CC002
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Red Deer River WCO

Real-Time Monitoring
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Red Deer 

River WCO

Dickson 

Dam to 

Blindman 

River
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Red Deer 

River WCO

Confluence

Blindman 

River to 

Sask Border

Red Deer River at Drumheller
05CE001 Red Deer River near Blindloss

05CK004

Red Deer River near Nevis
05CD004 (new 2023)
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Red Deer 

River WCO

Blindman 

River to 

Sask Border
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Red Deer 

River WCO

Blindman 

River to 

Sask Border
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Red Deer 

River WCO

Dickson 

Dam to 

Blindman 

River

Red Deer River below Burnt Timber Creek
05CA009
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Red Deer River 

WCO

Upstream of 

Dickson Dam
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Red Deer River Tributary Instream Objectives (IO’s)
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Red Deer River Tributary Instream Objectives (IO’s)

Legacy ‘outdated’ 
Tennant and 

Tessmann derived 
environmental 

minimum flow that 
are still being used.

10 Streams



Classification: Protected A

37

Provincial Environmental Stream Flows

Surface Water Allocation Directive (SWAD)
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Surface Water Allocation Directive

Modern 
Scientifically 
Defendable 

Stream 
Allocation Limit 
Methodology
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Surface Water Allocation Directive

Applicability to the Red Deer River Tributaries
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RDRB Surface Water Licenses
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RDRB Temporary Diversion Licenses
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RDRB Surface Water Licence Applications
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Regional Hydrologist Functions

• Conduct surface water hydraulic/hydrologic analysis

• Evaluate applications under the Water Act for RAD

• Evaluate surface water impacts for Compliance

• Naturalize flows

• Undertake modelling studies

• Incorporate spatial data into hydrologic analysis

• Provide hydrology SME end-user support

• Improve current methodology in hydrology



Classification: Protected A

44

Something New
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Something 

New

Spill Elevation into Bow
902 m

Spill Elevation into Red
900 m
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Revised Drainage 

Network
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The End
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