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Water Balance Model



How is NRS Different?

Conventional NRS Ecological 
Approach

“Green”



The Water Balance Model has been developed 
as an extension of the Guidebook methodology

http://wlapwww.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html

http://wlapwww.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html


Inter-Governmental Partnership: 
History

Formed in 2002 as a result of a GVRD-
sponsored project on the effectiveness 
of rainwater source control

Desire was to develop an internet-
based, public-domain scenario 
modeling tool for rainwater 
management



Drought, Forest Fires and Floods in 2003Drought, Forest Fires and Floods in 2003
Created a Created a ‘‘Teachable MomentTeachable Moment’’ for Change for Change 

that resulted in thethat resulted in the
Water Sustainability Action Plan for BCWater Sustainability Action Plan for BC



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 
runoff volume and flow rate reduction at the 
source, where rain falls



The Partnership has broad provincial 
and national representation



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 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



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



Light Showers Account for Most of 
the Annual Rainfall Volume

74% 71%

21% 23%

4 % 6%
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Rainfall Event Size (mm)

Typical Volume Distribution of 
Annual Rainfall

South Coast (Burnaby Mountain) Okanagan (Kelowna Airport)

Note: Burnaby Mountain MAR* = 70 mm
         Kelowna MAR* = 20 mm
         (*24-hour rainfall) 







A Key Consideration is Understanding
How Water Moves Through Soil



What Are the Long-
term Implications of 

Re-development 
for the 

Neighbourhood?



Single family housing >50 years

Different appreciation for space

Total lot area = 20,500 sq. ft.

19% Hard Surface

53% Tree Canopy

15% Landscaping

13% Building Footprint



New single family housing < 10 years

Different appreciation for space

Total lot area = 21,300 sq. ft.

24% Building Footprint

25% Hard Surface 23% Tree Canopy 
Protected By Creek 
Covenant

28% Landscaping



59% increase 88% increase

When Properties are Redeveloped:
Annual Rainfall Runoff Volumes Can Easily Double

1950s
Development

If There Was 
No Tree Buffer

2000s 
Development



The first ‘Engineered Rain Garden’ in British Columbia
has been constructed by Westbild as a Demonstration Project

on the Westwood Plateau in Coquitlam



Total Roof & Patio Area Tributary to 
Rain Garden = ~95m2

Plan Area of 2-Cell Rain Garden
= 48m2



Roof Leader Discharges
Into Rain Barrel (typical) 

Soaker Hose for Summer Irrigation; 
Overflow Drain to Rain Garden

Overflow



The underlying glacial till has a hydraulic conductivity = 8 mm per hour





The Rain Garden was completed in November 2004.
The initial observations under wet weather conditions 

suggest that the first ~25mm of rainfall is being absorbed.



Roof Drainage Discharges
Into Rain Garden

High Level Overflow



A flowmeter is installed in the Lawn Basin. 
It is a domestic water service type.



Performance Monitoring 
Results

Total Rainfall for 2-day period = 80mm
Total Rainfall Volume = ~11.3m3 

Total Outflow Volume = ~8.2m3 (i.e. 73%)
Total Volume Absorbed = ~ 3.1m3 (i.e. 27%) 
(This is equivalent to the first ~22mm rainfall)



A Tree 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)



Modifications to account for:

• Rainwater Storage Routing

• Water Quality

• Stream Erosion

• Drainage Area Flow Routing

• Snowmelt Runoff

NEXT:





4.1 Design criteria
Nuremburg Assurance Company

Positive 
effects on

• Temperatu
re and 
humidity

• Daylight 
quality in 
the 
building 

Platzhalter für
Grafik: löschen!
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