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TWO KEY RED DEER RIVER WATER MANGEMENT NEEDS 

REPORT TO RDRMUG EXECUTIVE COMMITTEE – MARCH 18, 2021 

 

Report Purposes 

 To commence discussion followed by action, on two key water management needs: (1) an integrated 

water management plan for the Red Deer River (system), and (2) a water storage action plan. 

 To provide the RDRMUG key background information related to these two key needs. 

 

Why the Discussion? Key Challenges 

 Limited water allocation – only 33% - 36: of mean annual river flow 

 Water Conservation Objectives are senior to a high percentage of water licences 

 A high percentage of water licences are junior to Oldman and Bow River water licences 

 Limited water storage (much more so than the Bow and Oldman Rivers) 

 Less ability to manage droughts and floods 

 Water sharing in times of water shortages. 

 

Integrated water management plan for the Red Deer River 

 

Purposes 

 To amplify and sustain the environmental, economic and social benefits of the waters of the Red Deer 

River system 

 To promote collaborative relationships among water stakeholders (Province, municipalities, water users) 

for the significant benefit of all water users and the environment.. 

 

A Relevant Conclusion 

 The Bow River Project Final Report (The Bow River Project Research Consortium, 2010) concluded that if 

the Bow River and its controlled tributaries are managed as an integrated system from headwaters to 

confluence there would be significant benefits to all users. 

Components of an integrated water management plan  

 Description of the state of basin natural resources, trends, and how changes will be monitored 

 Inventories of land use, ecosystems, current water availability and demands, pollution sources  

 Assessments of aquatic and terrestrial ecosystem needs, vulnerability to floods, droughts or extreme 

meteorological events, implications of changing land use and priority issues 

 Stakeholder input 

 Basin and sub-basin goals, both short- and long-term 

 Water allocation and water quality objectives 

 Water-related strategies and development scenarios options, including assessments of future water 

demand and risks 

 Action plans to achieve goals, including sub-basin management plans and implementation guidelines 

 Financing arrangements for water use and management, including details of cost-sharing programmes for 

projects and other actions.  

 Responsibilities and schedules for implementation  

 Monitoring program  

 Appendices describing particular basin management issues, areas and management techniques, and 

specific studies such as of areas of environmental significance. 
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Core Red Deer River Water Management Plan Elements 

The Approved Water Management Plan for the South Saskatchewan River Basin (2006) established two core 

management directions for the Red Deer River: 

 Allocation limit of 550,000 dam³ with a potential to increase to 600,000 dam³ 

 Water Conservation Objectives (WCOs), a key one being 16m³/s during the winter months. 

 

Building Management Resiliency 

In 2015 an Alberta WaterSmart report titled Red Deer River Final Report: Climate Vulnerability and Sustainable 

Water Management listed a number of most promising water management strategies (details in Appendix A): 

 Implementation of functional flows  

 Dickson Dam operations to meet a Water Conservation Objective (WCO) (downstream focus)  

 Dickson Dam operations to meet the WCO and new demands (downstream focus)  

 Additional storage - Additional storage would be a means of adapting to increased water demands due to 
growth in the basin.  

 Local flood protection  

 Water conservation  

 Application of land use best management practices  

 Effective implementation of Alberta’s Wetland Policy 

 Managing water shortages  (note-  from Athabasca River report) 

 

Summary 

The preparation and adoption of an Integrated water management plan for the Red Deer River is a “big ticket 

item” – a major ask! But it is needed and vital to the future economic, environmental and social well-being of the 

Red Deer River watershed. There is considerable background information available (e.g. water data, watershed 

conditions, water demand studies, policies and regulations) but new studies and analysis would be required, as 

would stakeholder and public involvement. Noteworthy is that water storage is a key consideration. 

 

A Red Deer River (system) integrated water management plan would  serve as a model for other major rivers in 

Alberta. 

 

Water Storage 

 

The Need for Water Storage is Recognized 

 WaterSmart 2015 (report to Province): foresee future needs for storage between 58,000 dam³ and 
72,500 dam³ to meet water demands. A larger storage structure could be built to assist in flood control, 
for flows to exceed WCO requirements and provide further safeguards for junior licences to access water. 
Additional storage would likely only be considered once growth outstrips the ability of current water 
storage and infrastructure to meet demands and all possible conservation efforts have been applied. See 
Appendix B 

 AMEC 2014 (Report to Province): Additional storage and flow regulation can assist in reducing deficits to 

IOs, WCOs and junior consumptive users. In light of projections of 2030 deficits, investigation of new 

storage opportunities for protecting the economy, water security and the environment is prudent. 

 Junio licences not supported by dedicated storage are particularly vulnerable to deficits 

 O2 (Report to RDRWA) emphasized three key water issues: risk of severe floods, risk of major droughts, 

risk of local water shortages. 
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Water Storage Options 

 On-stream 

 Off-stream 

 Combination of on-stream and off-stream 

 Natural storage conserve natural systems (e.g. wetland in 20 -30 years, riparian lands, woodlands and 

forests). 

 

Benefits of Additional Water Storage 

 Systems operational flexibility (flow augmentation in concert with Dickson Dam) 

 Water quality management (e.g. Sediment transport management, meet winter WCO needs)  

 Increase w supply security 

 Water supply augmentation (in periods of water shortages) 

 More irrigation -  reliable water increases food security and income generation 

 Emergency water supply 

 Flood management 

 Ecosystem management  

 Recreation 

 Facilitate economic stability and some growth 

 Assist climate change resiliency. 
 
Some water storage project issues 

 Public perception and political 

 Environmental impacts  

 Human/social impacts  

 Cost 

 Who pays?  

 What are the benefits?  

 Who benefits?  

 Comparative benefits (of other ways to manage water). 

 

Summary 

 Economic and population growth will continue resulting in more demands for water 

 Climate change - increased frequency of drought, limited water supply and the intensity of floods 

 It takes 20 – 30 plus years from series initial discussions of water storage (a dam) and the building of a 

dam. 

 From the perspective of the amount of water storage, the Red Deer River is the least ‘managed’ in 

southern Alberta, even more so with planned projects in the Bow and Oldman sub-basins 

 With growth, water supply shortages are forecast to occur in 20 – 30 plus years (closure of the Red Deer 

River to new licences) 

 

 
(Bill’s files: stored in RDRMUG Water Security folder) 
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APPENDIX A 

 

 Implementation of functional flows - A steady drawdown of Dickson Dam releases after a high flood flow 
would enable cottonwood saplings to proliferate and provide favourable conditions for other types of 
riparian life, and was clearly demonstrated in the modelling work as achievable. 

 Dickson Dam operations to meet a Water Conservation Objective (WCO) (downstream focus) - Modified 
operations would ensure that the WCO could be met at all times.  

 Dickson Dam operations to meet the WCO and new demands (downstream focus) - Operations would 
be further modified to ensure that the WCO and new downstream demands are met. Although the 
reservoir would have a larger drawdown to meet new demands, even with modified operations the 
reservoir should still refill at the end of every year – this is based on modelling of 81 years of historic data 
with current and some future demands.  

 Additional storage - Additional storage would be a means of adapting to increased water demands due to 
growth in the basin. Additional storage is a promising strategy on its own; however, it was felt that 
additional storage would likely only be considered once growth outstripped the ability for current storage 
and infrastructure to meet demands and all feasible conservation efforts had been applied. Therefore, 
additional storage was only assessed in combination with operational changes and water conservation.  

 Local flood protection - Several flood mitigation structures were modelled over the course of the project. 
Discussion indicated that there is limited flood mitigation potential from upstream dams and it would 
likely be more effective to focus on local mitigation and protection.  

 Water conservation - Conservation would offer a decrease in water use in the system from what it would 
otherwise be; it can decrease some shortages in the system but would need to be coupled with other 
water management strategies to ensure long term water supply.  

 Application of land use best management practices - The modelling work focused on the impacts of rates 
of development on flows into the river system and demands on the river system. Land use best 
management practices, while not explicitly modelled, were identified as being vital in minimizing local 
and, to a lesser extent, basin wide impacts of land use change on water resource  

 Effective implementation of Alberta’s Wetland Policy - Effective implementation would 
incorporate various measures designed to protect existing wetlands in the face of new 
development, and facilitate wetland restoration in areas where they have been lost and their 
benefits can provide the most value. Wetlands help reduce flooding and soil erosion by storing 
runoff and slowing its downstream release, and are important areas ecologically.  
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APPENDIX B 

 

MODELLING SCENARIOS FOR MANAGING THE RED DEER RIVER BASIN 

The Scenarios 

 Scenario 1 
Current  

Conditions (2015) 

Scenario 2 
Medium Growth 

Scenario 3 
High Growth 

Scenario 4 
Extremely High 

Growth 

Active water 
withdrawal (dam³) 

250,000 350.000 440,000 575,000 

Total Allocation 
(dam³) 

335,000 435,000 525,000 655,000 

Return Flows 
(m³/s) 

Current rates of 
return flow 

Return flows scaled 
up with demands 

Return flows scaled 
up with demands 

Return flows scaled 
up with demands 

Temp. Diversion 
Licences (dam³) 

10,000 10,000 10,000 10,000 

Wetlands No change 10% more  
than today 

10% more  
than today 

10% more  
than today 

Crops No change SAWSP + Acadia 
(85,000  dam³) 

SAWSP + Acadia 
(85,000  dam³) 

SAWSP + Acadia + 
new (100,000 dam³) 

Settlement No change 4% of total growth in 
BUA scenario 

Low 
(50% BAU) 

High  
(150% BAU) 

Energy Development  No change 4% of total growth in 
BAU scenario 

Low 
(50% BAU) 

High  
(150% BAU) 

Fire/Logging No change No change No change No change 

 Note: BAU – Business as Usual  

Note: Current (2020) allocations - 298,000 (dam³)   Active water withdrawals estimated at 230,000 (dam³). 

 Need to review why  2020 allocations are lower than the 2015 scenario. 

Source: Red Deer River Basin Modelling Final Report February 2015 p.30 

Basin Scenarios and Combination of Water Management Strategies 

 Scenario 1 
Current  

Conditions (2015) 

Scenario 2 
Medium Growth 

Scenario 3 
High Growth 

Scenario 4 
Extremely High 

Growth 
Active water 

withdrawal (dam³) 
250,000 350.000 440,000 575,000 

Total Allocation 
(dam³) 

335,000 435,000 525,000 655,000 

Combination Water 
Management 

Strategies 

Current base 
* WSO met through      
Dickson operations 
Functional flows 

Current base 
* Conservation 
* Functional flows 
* Dickson operations 
to meet WCO and 
new demands 
 
 
 
AND/OR 
*Wetland policy 
implementation 
*Execution of licence 
priorities and 
shortage sharing in 
extreme events 
 

Current base 
* Conservation 
* Functional flows 
* Dickson operations 
to meet WCO and 
new demands 
* Additional storage 
e.g. Ardley – small 
 
AND/OR 
*Wetland policy 
implementation 
*Execution of licence 
priorities and 
shortage sharing in 
extreme events 
 

Current base 
* Conservation 
* Functional flows 
* Dickson operations 
to meet WCO and 
new demands 
* Additional storage 
e.g. Ardley - large 
 
AND/OR 
 
*Wetland policy 
implementation 
*Execution of licence 
priorities and 
shortage sharing in 
extreme events 
 

 Source: Red Deer River Basin Modelling Final Report February 2015 p.41-42 


