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òLife, liberty and the pursuit of happinessó 

has led to prescriptive solutionsin the USA

òPeace, order and good governmentó

is leading to consensus-based solutions

in British Columbia

Contrasting American and Canadian

Approaches to  Watershed Management



òIn the Georgia Basin,

stormwater management is 

at the heart of smart development

and sustainable communitiesó

Patrick Condon

James Taylor Chair in Liveable Environments

University of British Columbia

Vancouver

Seattle

3 million people in 

British Columbia

4 million people in 

Washington State



The Common Sense Solution is 

óWater Balance Managementô

In 1580 

Bernard Palissy 

defined Interflow

Impacts on 

aquatic 

habitat start 

to occur when 

annual runoff 

volume 

exceeds 10%



Water Balance Management Means 

Capture Rain Where it Falls

Population Growth
(Development, Re-Development & Densification)

Climate & Weather Change
(Both Seasonal & ñCloudburstsò)

Existing drainage related problems caused by too 

much runoff volume.  In future, there will be more 

runoff volume due to:



ñDo you know where you really are 

in the shifting paradigms of 

stormwater management?ò

Andy Reese
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 Donõt Cause Flooding

10. Build the Vision, Create the Legacy

6. Oh, and Donõt Pollute Either

7. Itõs the Ecology, Stupid

8. Water is Water is Watershed

9. Green and Bear It



Build a Vision, Create a Legacy

Apply a science-based approach to create 

a shared vision of achievable goals

Facilitate a participatory decisionprocessto build 

stakeholder consensus and agree on expectations

Obtain political commitmentto integrate       

stormwater management with land use planning



ñWhat the Cell is to the Body, 

the Site is to the Regionò

Plan at Four Scales:

Region

Watershed

Neighbourhood

Site



The Goal of the 

Inter-Governmental Partnership

Facilitatea paradigm-shift so that 

land use planning will be integrated         

with volume-based analysis of 

stormwater management strategies. 



To Move from Planning to Action, 

these factors must be in alignment

Political Commitmentïto take action

A Champion Within Local Governmentï

to provide energy and organizational drive 

and to stimulate willingness to change

TRUSTïbetween individuals, and 

between levels of government



Outline

Integrated Approach

Managing Risk

Setting Performance Targets

Water Balance Modeling

Building on Case Study Experience



The Vision

Implement an integrated approach to urban watershed 

management and land development thaté

over time(i.e. 50-year planning horizon and beyond)é

will allow the local governments in the Georgia Basin 

to mitigate the cumulative impacts of past and future 

urbanization on watershed health.  



Land Development and Watershed 

Protection can be Compatible

PolicyLevel Development Objectives

Site DesignPractices that achieve Objectives

Science-BasedUnderstandingof 

Development Impacts



The Street System and the 

Stream System are One System!

Local streets are 

the branch tips in 

the tree of the 

watershed. 

Treat them as one!

Credit: Patrick Condon





Integrated Approach Incorporates 

Traditional Scope of Engineering Work

TRADITIONALdefined as

Drainage Systems

Reactive (Solve Problems)

Engineer-driven

Protect Property

Pipe and Convey

Bureaucratic Decisions

Local Government Ownership

Drainage Focus Only

INTEGRATEDdefined as

Ecosystems

Proactive (Prevent Problems)

Interdisciplinary Team-driven

Protect Property and Resources

Mimic Natural Processes

Consensus-based Decisions

Partnerships with Others

Stormwater Integrated with Land Use



To protect property, 

aquatic habitat and water quality, 

an integrated approach...

recognizes the logical link between surface  

runoff volume and impacts on watershed health;

embraces the integration of land use planning 

with stormwater management; and

establishes performance objectives for designing 

communities that function hydrologically like 

naturally forested systems.



Outline

Integrated Approach

Managing Risk

Setting Performance Targets

Water Balance Modeling

Building on Case Study Experience



When volume increases, 

the channel erodes to convey 

the additional volume

A consequence of channel 

instability is habitat degradation

Sedimentation

Erosion



The Consequences

Environmental Risk:
Impacts on Habitat & Ecosystems

Flood Risk:
Threats to Life and Property



Impact of Increasing Urbanization 

on Stream Corridor Health

Initial  Impact

At About 10%

By 30% may be 

unable to sustain

self-supporting 

cold-water fish

Land Use Change and Aquatic Impacts



Reducing Risk
Engineered Solution

Emulate Natural Systems

OR

Deal with Consequences:
Reactive in Solving Problems 

Eliminate the Causes:
Proactive in Preventing Problems



To reduce RISK, 

HOW can we make urban development function 

hydrologically like NATURAL systems?


