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Today’s discussion

Introduction to WaterSMART
Overview of collaborative modelling work:

• South Saskatchewan River Basin Roadmap
• Athabasca River Basin (ARB) Initiative
• Peace River Basin (PRB) Initiative
• WPAC’s roles in this work
• Potential next steps



We are committed to improving water management through better technologies and practices, 
for the social, economic and environmental benefit of current and future Albertans, 

and sharing our solutions with Canada and the World.

Project development 
and execution

Identifying opportunities and 
innovative solutions to work 
toward a vision of improved 

water management

Water 
strategy

Conducting effective projects 
on water strategy for 

corporations, consortiums and 
other organizations

Collaboration and
communication

Valuing collaboration and 
engagement by 

bringing diverse individuals 
and organizations together, to 
work toward common goals 

and accommodating 
multiple interests

OUR MISSION

ACHIEVED THROUGH

Supported by people knowledgeable in all aspects of water
management at local, regional, and global levels
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About Alberta WaterSMART
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1. Bring together the people

Participation from:

http://www.agric.gov.ab.ca/app21
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2. Provide a strong base of data and tools

Input data from best available sources…

…interactive model of surface water quantity for each sub basin…
~80 years of historic data +3- years with climate variability

• Naturalized flow data 
• Allocation and licence data
• Infrastructure operations

Working Group Participants
• Actual Use data
• Operations
• Issues, concerns and management opportunities 

• Climate variability data

• Landscape simulations

…with performance measures 
reflecting basin interests
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3. Work collaboratively

Identify impacts and opportunities – live 
modelling sessions
1. Participants build the tools  common 

understanding
2. Participants use the tools  builds trust and positive 

relationships for informed and transparent decision 
making

3. Participants apply the tools to explore and evaluate 
opportunities  Proactive and implementable 
sustainable water management solutions

In S. Alberta, this process assessed:
• Impacts from increasing water demands, 

droughts, floods, and climate variability
• Adaptation strategies and management 

opportunities to meet growing demand 
for water and environmental interests
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Source: Dr. David Sauchyn, Prairie Adaptation Research Collaborative, 2015
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History Demonstrates Extreme Climate 
Variability, Beyond Recent Record

Reinforcing the importance of adapting and building resilience now, 
before more extreme events



Red Deer River at Red Deer

The Sub Basins are Already Managed Systems

8

Bow River at Calgary

Oldman River near Lethbridge



Climate Variability will Play Out Differently in 
Each Sub Basin
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Climate Variability Scenarios 
Compared to 2000-2001 in each Basin

Red Deer Basin: wetter system, earlier melt

OSSK Basins: wetter spring/winter, dryer summer/fall

Bow Basin: dryer system overall



Target Results: 
An Adaptation Roadmap for the SSRB

SSRB Adaptation Roadmap for Sustainable Water Management
• Combination of the most promising individual strategies across sub-basins
• Built into a “Roadmap” with three distinct adaptation levels
• With identified implementation opportunities

Greater shared knowledge of the SSRB water system, it’s management, and 
potential environmental and climatic change

Tools, data and working groups to support ongoing adaptive river management
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SSRB Adaptation Roadmap

Already 
In Progress

Level 1 Level 2 Level 3

• Achieve CEP Plan 
targets

• Assign and transfer 
water allocations

• Share water within IDs
• Upgrade critical water 

management 
infrastructure

• Release functional 
flows (Oldman)

• Build flood defence 
berms where 
necessary

• Institute Ghost 
Reservoir flood 
operations agreement 

• Develop large scale 
flood mitigation facility 
on the Elbow

• Replace Glenmore stop 
logs with operable 
gates

• Institute a long term watershed 
management agreement with 
TransAlta for the Bow

• Raise winter carryover in irrigation 
serving reservoirs

• Further shortage sharing within and 
between IDs

• Develop shortage sharing frameworks 
by basin

• Restrict greenfield development in the 
floodplain

• Redesign operations of 
all upstream Bow 
reservoirs for water 
supply purposes

• Expand and balance 
Chin Reservoir (Oldman)

• Build new SAWSP and 
Acadia off stream 
storage

• Build new storage low in 
the Bow basin (~Eyremore)

• Increase St Mary operating FSL by 1M
• Effectively implement Alberta’s 

wetland policy
• Improve and resource forecasting
• Adjust Dickson Dam operations (for 

WCO, supply, functional flows)
• Advance conveyance opportunities 

(Room for the River)
• Advance natural detention 

opportunities (Room for the River)
• Apply land use best management 

practices
• Promote further municipal 

conservation

• Pursue more extensive 
relocation and buyouts 
in floodplain

• Build series of new off 
stream storage in the 
Oldman basin

• Build series of new 
offstream storage in the 
Red Deer basin

• Build new off stream 
storage in the WID (~Bruce
Lake)

• Build new on stream 
storage in the Southern 
Tributaries (~Kimball)

• Build new on stream 
storage low in the Red Deer 
basin (~Ardley)

• Reduce minimum flows 
through municipalities as an 
exceptional measure

Increasing degrees of adaptive capacity

Blue highlights the most promising strategies within a level 11



An inter-level comparison of the volume (dam3) of shortages to municipal (orange), other (green), and irrigation 
(blue) users in all three sub-basins during the 1928-2009 Historical period

Moving Through the Adaptation Levels: 
Fewer Shortages
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Upgrade critical water 
management infrastructure

Institute Ghost Reservoir flood 
operations agreement

Release functional flows 

Achieve CEP Plan targets

Assign and transfer water 
allocations

Share water within IDs

Build flood defence berms where 
necessary

Develop large scale flood 
mitigation facility on the Elbow

Replace Glenmore stop logs with 
operable gates

SSRB Adaptation Roadmap Already In Progress SSRB wide
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Raise winter carryover in irrigation 
serving reservoirs

Long term watershed management 
agreement with TA for the Bow

Further shortage sharing within 
and between IDs

Develop shortage sharing 
frameworks by basin

Restrict greenfield development in 
the floodplain

Improve and resource forecasting

Increase St Mary operating FSL by 
1M

Effectively implement Alberta’s 
wetland policy

Adjust Dickson Dam operations 
(for WCO, supply, functional flows)

Promote further municipal 
conservation

Apply land use best management 
practices

Advance natural detention 
opportunities (Room for the River)

Advance conveyance opportunities 
(Room for the River)

SSRB Adaptation Roadmap Level 1 SSRB wide
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Upstream hydro sites enable a long term, flexible and 
comprehensive water management agreement: 
• Water bank for river basin management purposes
• Flexibly stabilizing Lower Kananaskis Lake and Kananaskis 

River
• Flood mitigation using Ghost reservoir and other reservoirs
• Functional flow releases as needed for riparian and 

fisheries health
• Adjusted fill times for Minnewanka, Spray, and Upper 

Kananaskis Lakes.

Implementation in the Bow Basin: Watershed 
Management Agreement with TransAlta 
For drought mitigation, flood mitigation, and watershed health 
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Level 1: Benefits Would Accrue Throughout the 
Bow System

The number of days within flow categories at Bassano in 1928-2009 historical record 
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Level 1: Impact Would 
be Visible

September

April
17



Implementation in the Bow Basin: Watershed 
Management Agreement with TransAlta

Barriers to implementation:
• Clarifying and agreeing on the flexible, risk management decision-making criteria needed.
• Determining how to mitigate extreme floods while managing overall water supply and storage. 
• Clarifying the governance and decision making related to reservoir management.
• The lack of availability of solid and timely forecasting data, modelling tools, and shared information. 
• Meeting TransAlta’s need to address cost, maintenance and liability.
• Determining the economic and environmental factors and who benefits.
Action needed:
• Allocate more resources to reliable short-term forecasting. Ensure the provincial river forecasting 

group has adequate staff and communications capacity. 
 Establish a flexible, easily amended, and improved long-term commercial and operational water 

management agreement between the GoA and TransAlta on the Bow River.
 Engage large water licence allocation holders in a structured collaborative manner prior to final 

approval of the GoA–TransAlta agreement. 
• Create an interim governance process or structure.
Who should be involved:
• TransAlta
• GoA (with input from relevant departments)
• Bow River Basin Council (enabling some form of participation by others) 
Timeframe:
Arrangement should be completed, at least in part, early in 2016 to provide sufficient time for reviews 
and approvals with the intent to be in force for the 2016 water year beginning in April.
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Build series of new off stream 
storage in the Oldman basin

Redesign operations of all 
upstream Bow reservoirs for water 

supply purposes

Expand and balance Chin Reservoir 

Build series of new offstream 
storage in the Red Deer basin

Build new SAWSP and Acadia off 
stream storage

Pursue more extensive relocation 
and buyouts in floodplain

SSRB Adaptation Roadmap Level 2
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Reduce minimum flows through 
municipalities as an exceptional 

measure

Build new storage low in the Bow 
basin (~Eyremore)

Build new on stream storage in the 
Southern Tributaries (~Kimball)

Build new off stream storage in the 
WID (~Bruce Lake)

Build new on stream storage low in 
the Red Deer basin (~Ardley)

SSRB Adaptation Roadmap Level 3 SSRB wide
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SSRB Adaptation Roadmap: 
Closing Comments

Some of the dominant messages throughout the work:
• The importance of advancing and implementing strategies now, in a proactive informed 

manner, and in anticipation of future challenges rather than waiting for a crisis to drive quick 
and reactionary response

• The need for flexibility in implementation.
• Support activity already in progress to develop and promote a market system for 

temporarily trading or assigning water within irrigation districts and between licensees. 
• The SSRB has a real and immediate need for a water bank that reserves approximately 10% 

of the annual storage and flows within TransAlta’s reservoirs for release in accordance with 
downstream needs, including improving environmental flows during low-flow periods while 
minimizing shortages to junior and senior licence holders. This should be part of a broad 
watershed agreement between GoA and TransAlta that includes the elements described in 
the Level 1 strategy in the Adaptation Roadmap.

• Each sub-basin needs its framework, beyond what is available today, for shortage-sharing 
to be developed soon, during “normal” conditions so that it is ready to implement when the 
next drought crisis arrives. 
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Athabasca River Basin Initiative

A basin wide collaborative effort to inform decision making and create a 
common understanding of the issues and opportunities across the 

Athabasca Basin for proactive water management. 

This initiative will build on existing data, tools, capacity and knowledge to:
• Provide integrated modelling tool to inform water and natural resource 

management plans, approaches and decision making
• Provide accessible and transparent information on basin water 

management
• Build a common understanding and trust across the basin
• Identify strategies for adapting to future water challenges
• Identify critical gaps in data, science, processes and policy for effective 

water management
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Athabasca River Basin Initiative

Key outcomes for this scope of work of the ARB Initiative
• Improved common understanding of water resource issues and opportunities 

from a basin perspective
• A ‘Roadmap’ that provides useable management and adaptation strategies, and 

balances the basin’s interests and needs

Core funding for this scope of work provided by AI-EES
• Matching funds contributed from several participant groups and organizations 

from various sectors (May 2016 to December 2018)
• Funding to date from: AEP, AI-EES, ATCO, Shell, Suncor 

Longer Term Considerations
• Continue this work into the whole Slave River system approach (Athabasca, 

Peace, Peace-Athabasca Delta (PAD), Slave)
• Work toward a Water Management Plan for the Athabasca Basin
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Water for People

Water for Industry

Water for 
recreation and 
transportation 

Water for Food

Water for the Environment 

Pressures in the Athabasca River Basin
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History demonstrates extreme climate variability

Athabasca River at Athabasca, 1111-20101

Reinforcing the importance of adapting and building 
resilience now, before more extreme events

1David J. Sauchyn,  Jeannine-Marie St-Jacques, and Brian H. Luckman 2015,  Long-term reliability of the Athabasca River (Alberta, Canada) as the water source for oil sands mining, Proceedings of the National Academy 
of Sciences of the United States of America , DOI 10.1073/pnas.1509726112
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Water in Alberta: focus on adaptation
“The strong link between climate change and water has contributed to the 

view that if mitigation is about carbon, then adaptation is about water.” 
–Alberta Climate Dialogue 2014 

Mitigation

is about greenhouse gas

is global

is a trigger

takes time

Adaptation

is about water

must be local

is about action

is needed now
Climate change will have a direct, significant impact on 

water resources

Alberta can and needs to focus on adaptation
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Hydropower potential in Alberta

Source: Alberta Venture Magazine, March 2016
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Current Working Group invitees

First Nations: MCFN, YTC, TCVI, SLFN, SRFN 
Métis: Gift Lake, Peavine, East Prairie, MNA
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Integrated model 
Regional Climate Models: simulates 
future climate conditions for the 
Athabasca River Basin  

Landscape Simulation Model: simulates 
anthropogenic and natural land change 

Hydrological Model: simulates hydrological 
processes, and changes those processes have on 
streamflow 

River System Model (AROM): simulates river 
management, including human and environmental 
demand, and infrastructure operations

Outputs: future daily precipitation 
and air temperature

Outputs: changes in landscape 
composition from various scenarios 

Outputs: changes to streamflow based on 
changes to climate and landscape

Outputs: Changes to streamflow, impacts on 
human and environmental demands
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How it all fits together…….
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Water management in Northern Alberta 
(Athabasca, Peace, and Slave Basins) 
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The Peace River Basin (PBR) Initiative

Large and diverse basin facing a series of significant and near term changes that present 
challenges and opportunities, including:
• Construction and operation of ‘Site C’ 
• Consideration of other potential hydro sites on the Alberta side, in part driven by 

the province’s climate change policy
• Growth in unconventional oil and gas, forestry activity in the upper basin
• Increasing demands from municipal and industrial users
• Predicted variability in water supply quantity and potentially timing. 

This project will assess opportunities to proactively implement timely, sound watershed 
management planning and policy in the basin, including:
• Baseline of hydrologic conditions in the watershed
• Projected impacts of pending development and changes in flow
• Metrics that can be used as indicators of anticipated change and effects, and
• Practical, implementable mitigation, adaptation, and management opportunities 

(Roadmap).
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Potential participants in the PRB Initiative

Participants would be from across the whole PRB, but would include:

• WPAC (Mighty Peace Watershed Alliance)
• Indigenous groups 
• Industry  (e.g. CANFOR, DMI, ATCO, BC Hydro, Seven Generations, other oil and gas 

companies)
• Municipal (e.g., Grande Prairie and their utility Aquatera, Peace River, 

counties/districts)
• Research partners (e.g., ALCES, universities)
• Government and related agencies (e.g., AEP, DFO, AE/AER)
• Environmental groups (e.g., AWA, CPAWS, Ducks Unlimited)
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WPACs in Alberta

• 11 Watershed Planning and 
Advisory Councils in Alberta

• Ability to partner in this 
type of work and use it to 
advance watershed 
management and planning

• Advantages:
 Regional relationship 

building
 Local water issues, 

concerns, and 
opportunities

 Proactive and continual 
engagement 
throughout the 
watershed.
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A North Saskatchewan River Initiative
What would a project like this in the NSR Basin look like?

Participants could be from across the whole NSRB, but would include:
• Municipal groups (e.g., municipalities, counties, municipal districts)  
• Indigenous representatives of First Nations and Métis 
• Federal and Provincial Governments and related agencies (e.g., AEP, AER, DFO, etc.)
• Watershed Planning and Advisory Councils  (WPACS) (i.e., NSWA)
• ENGOs/NGOs (e.g., Ducks Unlimited, Trout Unlimited, Watershed Stewardship 

Groups, Alberta Wilderness Association, CPAWS, others as appropriate)
• Industry (e.g., refineries, petrochemicals, electricity generation, oil and gas, forestry,  

water utilityies, industry associations)

Work could include the mainstem and major tributaries and look at:
• Climate and land use change effects on streamflow
• Environmental interests for aquatic ecosystems 
• Potential changes in reservoir operations for downstream needs
• Demand changes from future growth/water conservation
• Adaptation, mitigation, and management opportunities to address these



36

Water: the key to our sustainable future

For more information: 

Alberta WaterPortal 
www.albertawater.com

Alberta WaterSMART
www.albertawatersmart.com

Email:
mike.nemeth@albertawatersmart.com

http://www.albertawater.com/
http://www.albertawatersmart.com/
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