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www.waterbalance.ca

Water Sustainability               Water Sustainability                
& the Water Balance Model:& the Water Balance Model:

Advancing InterAdvancing Inter--Provincial PartnershipsProvincial Partnerships

Kim Stephens, Kim Stephens, MEngMEng, , PEngPEng, Program Coordinator, Program Coordinator
Water Sustainability Action Plan for British ColumbiaWater Sustainability Action Plan for British Columbia

Centre for Water Resources StudiesCentre for Water Resources Studies
At Dalhousie UniversityAt Dalhousie University

March 3, 2006March 3, 2006

Think Outside the Pipe!

Key Message:
Return Rainwater Runoff to Natural Pathways
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from Stormwater Management 
to Rainwater Management

From TRADITIONAL to
Drainage Systems
Reactive (Solve Problems)
Engineer-Driven
Protect Property
Pipe and Convey
Limited Consultation
Local Government Ownership
Extreme Storm Focus
Peak Flow Thinking!

INTEGRATED:
Ecosystems
Proactive (Prevent Problems)
Interdisciplinary Team-Driven
Protect Property and Habitat
Mimic Natural Processes
Extensive Consultation
Partnerships with Others
Rainwater Integrated with Land Use
Volume-Based Thinking!

Mind Map

1.1. Provincial GuidebookProvincial Guidebook
2.2. Changing ParadigmsChanging Paradigms
3.3. The ScienceThe Science
4.4. Action Plan ContextAction Plan Context
5.5. Model EvolutionModel Evolution
6.6. Designing With NatureDesigning With Nature
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The Water Balance Model has been developed 
as an extension of the Guidebook methodology

Guidebook Premise: Land Development and Guidebook Premise: Land Development and 
Watershed Protection can be CompatibleWatershed Protection can be Compatible

PolicyPolicy Level Development ObjectivesLevel Development Objectives

Site DesignSite Design Practices that achieve ObjectivesPractices that achieve Objectives

ScienceScience--BasedBased UnderstandingUnderstanding
of Development Impactsof Development Impacts
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www.waterbalance.ca
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Mind Map

Provincial GuidebookProvincial Guidebook
Changing ParadigmsChanging Paradigms

3.3. The ScienceThe Science
4.4. Action Plan ContextAction Plan Context
5.5. Model EvolutionModel Evolution
6.6. Designing With NatureDesigning With Nature

www.waterbalance.ca

“Do you know where you really 
are in the shifting paradigms of 

stormwater management?”

1. Run it in Ditches
2. Run it in Pipes
3. Run it in Stormwater Pipes
4. Keep it from Stormwater Pipes
5. Well, Just Don’t Cause Flooding

6. Oh, and Don’t Pollute Either
7. It’s the Ecology, Stupid
8. Water is Water is Watershed
9. Green and Bear It

10. Build the Vision, Create the Legacy
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Building a Vision & Creating a LegacyBuilding a Vision & Creating a Legacy

•• Issue:Issue: How We Manage Population GrowthHow We Manage Population Growth
•• Impact:Impact: Growth Resulting in Urban Densification Growth Resulting in Urban Densification 

(Land Constraints; Smaller Lots)(Land Constraints; Smaller Lots)
•• Sustainability:Sustainability: Means Design with NatureMeans Design with Nature

•• Built Environment:Built Environment: We Can Improve It We Can Improve It 
•• Natural Environment:Natural Environment: We Can Protect ItWe Can Protect It
•• Cumulative Benefits:Cumulative Benefits: Accrue Over TimeAccrue Over Time
•• Outcome:Outcome: Sustain Community LivabilitySustain Community Livability

www.waterbalance.ca

Drainage Planning in BC Drainage Planning in BC 
Has Been Has Been Evolving Over the DecadesOver the Decades

1960s: Pipe and Remove
1970s: Detain Peak Flows
1980s: Reactive Mitigation
1990s: Stream Stewardship 

(Proactive Management)

2000s: Rainwater Management         
(Sharing a Vision)
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Mind Map

Provincial GuidebookProvincial Guidebook
Changing ParadigmsChanging Paradigms
The ScienceThe Science

4.4. Action Plan ContextAction Plan Context
5.5. Model EvolutionModel Evolution
6.6. Designing With NatureDesigning With Nature

www.waterbalance.ca

The Mean Annual Flood (MAF)
is the ‘channel-forming event’

When the MAF increases, 
the channel erodes to convey 

the additional volume

A consequence of channel 
instability is habitat degradation

Sedimentation

Erosion

Why Manage Volume

Volume IncreasingVolume Increasing
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www.waterbalance.ca

Initial  ImpactInitial  Impact
At About 10%At About 10%

By 30% may be By 30% may be 
unable to sustainunable to sustain
selfself--supporting supporting 
coldcold--water fishwater fish

Land Use Change and Aquatic ImpactsLand Use Change and Aquatic Impacts
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Action Plan ContextAction Plan Context
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www.waterbalance.ca

The Water Balance Model is the 
result of a Building Block Process:

StormwaterStormwater Planning: Planning: 
A Guidebook for British ColumbiaA Guidebook for British Columbia

GVRD Report on Stormwater GVRD Report on Stormwater 
Source Control EvaluationSource Control Evaluation
ChilliwackChilliwack Policy & Design Manual Policy & Design Manual 
for Surface Water Management for Surface Water Management 
UniverCityUniverCity: : 
The Sustainable Community at the The Sustainable Community at the 
Top of Burnaby MountainTop of Burnaby Mountain
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www.waterbalance.ca

…and is also the centrepiece of the 
Water Sustainability Action Plan for 

British Columbia:

WaterBucket
Website 

Partnership

Convening for 
Action:

Roundtable  
on 

Water Sustainability

Green 
Infrastructure 

Partnership

Water 
Balance Model 

for BC

Water $ave
Tool Kit for BC

Watershed/
Landscape-based 
Approach
to Community Planning

The Water Sustainability 
Action Plan for BC….

… provides a partnership umbrella for 
implementing water stewardship and 

sustainable community design on-the-ground
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www.waterbalance.ca

waterbucket.ca is the communication
vehicle for the Action Plan

CommunitiesCommunities--ofof--InterestInterest
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Mind Map

Provincial GuidebookProvincial Guidebook
Changing ParadigmsChanging Paradigms
The ScienceThe Science
Action Plan ContextAction Plan Context
Model EvolutionModel Evolution

6.6. Designing With NatureDesigning With Nature

www.waterbalance.ca

www.waterbalance.ca

Key Message: 
Anybody with a computer 

and internet connection 
can access the model



13

www.waterbalance.ca

The Water Balance Model isThe Water Balance Model is……

A tool that quantifies the benefits A tool that quantifies the benefits ––
in terms of reducing in terms of reducing rainwater runoff volumerainwater runoff volume
-- of installing source controls under different of installing source controls under different 

land use, soil and climate conditionsland use, soil and climate conditions

www.waterbalance.ca

Water Balance Model Outcomes:

Visualize the Visualize the ‘‘how tohow to’’ detailsdetails
of source control implementationof source control implementation

Model scenariosModel scenarios
at  the site, at  the site, neighbourhoodneighbourhood and and 
watershed scales watershed scales 

Make decisionsMake decisions through a through a 
defensible, interactive, and defensible, interactive, and 
transparent processtransparent process
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www.waterbalance.ca

It enables users to test the achievability of
Performance Targets

The Target
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www.waterbalance.ca

Inter-Governmental Partnership: 
Vision

To promote changes in land 
development practices so that:

The built environment will preserve and/or 
restore the natural water balance over time
Performance targets will be achieved for 
rainwater runoff volume and flow rate reduction 
at the source, where rain falls
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www.waterbalance.ca

Inter-Governmental Partnership: 
Key Partnerships

Real Estate Foundation of BC

Urban Development Institute

BC Water and Waste Association 

APEGBC

Having an Internet-accessible tool:

Increases opportunities to promote widespread use
Results in greater need to provide training in its use
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www.waterbalance.ca

Inter-Governmental Partnership: 
Outreach & Continuing Education Program

Elected Officials

Local Government Staff

Development Community

Municipal Advisory Committees

Community Stewardship Groups

Professional Associations

The program has comprised sessions for: 

Mind Map

Provincial GuidebookProvincial Guidebook
Changing ParadigmsChanging Paradigms
The ScienceThe Science
Action Plan ContextAction Plan Context
Model EvolutionModel Evolution

6.6. Designing With NatureDesigning With Nature
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www.waterbalance.ca
How Water Moves Through Soil
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www.waterbalance.ca

A Tree Canopy ModuleTree Canopy Module has been 
developed through a 3-way partnership with the
University of British Columbia and the
Urban Forest Research Center at the

University of California (Davis)

Planners: Tool for Better Use of Space
Engineers: Tool for Pre-Design
Landscape Architects: Tool for Green Solutions
Ecologists: Tool for Watershed Function
Educators: Tool for Social Marketing

Water Balance Model promotes Water Balance Model promotes 
Integration of PerspectivesIntegration of Perspectives
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www.waterbalance.ca

Integration of Perspectives

Left-handed 
engineer

Right-handed 
planner

www.waterbalance.ca

Simplifying the Technical Language!

Basic Source Control Types:
Absorbent Landscape
Rain Gardens
Infiltration Swales
Pervious Paving
Green Roof
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How the Water Balance Model 
can be used to make better decisions:

Local Governments -
when communicating with the public
Planners and Engineers –
when setting performance targets
Developers and their Consultants -
when testing scenarios 
Environmental Agencies -
when monitoring watershed health

Key Message:Key Message:
Integrate Actions at Three Scales: Integrate Actions at Three Scales: 

Improve Site Practices to Improve Site Practices to 
Enhance Community LivabilityEnhance Community Livability

Site

Building sizeBuilding size

Hard surfaceHard surface

LandscapingLandscaping

Watershed: 

ZoningZoning

Road DesignRoad Design

Green spaceGreen space

LandscapingLandscaping

‘‘BMPsBMPs’’

Neighbourhood:Neighbourhood:

Lot sizeLot size
Road DesignRoad Design
Green spaceGreen space
LandscapingLandscaping
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The Design Objective is to 
Infiltrate the First 30mm of Rainfall

City of Chilliwack
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ChiliwackChiliwack’’ss Landscaping Requirements Can Also Accommodate InfiltrationLandscaping Requirements Can Also Accommodate Infiltration

www.waterbalance.ca

Practical Site Level Solutions
are Typically Landscape-based
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Key Messages

‘Break the connection’
Encourage ‘rain gardens’

www.waterbalance.ca

‘Break the Connection’
with a Rain Garden

Simple Infiltration + Reservoir
+ Overflow



24

Livability and Livability and 
Streetscape Design:Streetscape Design:
We Have Choices:We Have Choices:

Will Streets BeWill Streets Be
Sterile and Uninviting, Sterile and Uninviting, 
Or Green and Inviting?Or Green and Inviting?

An Example

www.waterbalance.ca

Integration with QUALHYMO 
will provide engineers with “one-stop shopping” for:

Rainwater Storage Routing

Water Quality

Stream Erosion

Drainage Area Flow Routing

Snowmelt Runoff

Coming Next Year…..
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www.waterbalance.ca
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The Watershed Picture:
With Rainfall Capture

Target is Specific to Target is Specific to 
each Watershed as each Watershed as 
determined in each determined in each 

Watershed PlanWatershed Plan

Watershed 
Target (varies)
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‘Designing with Nature’ means:

Create Greener Communities
Achieve Higher Levels of Wetlands / 
Stream Protection
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Actions on the Ground…

……Can Result in Cumulative Can Result in Cumulative Benefits Benefits Over Time!Over Time!


