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Preface 
The Water Balance Model powered by QUALHYMO (WBM) is a 

scenario comparison tool. Launched in 2003, it can help local 

governments create a future watershed vision by informing their 

decisions about the impacts, or not, of their ‘water footprint’ on watershed 

and stream health.  

Rebuilt on a Linux platform, the WBM is now quicker and cleaner to use. 

Also, it incorporates new modules that provide expanded capabilities. 

New modules encompass stream erosion, rainwater harvesting, climate 

change and tree canopy interception of rainfall.  

The most recent addition is the Drainage Infrastructure Screening Tool. 

To accomplish more with less, this tool will enable local governments to 

undertake drainage system capacity analyses without the need for 

intensive and extensive computer modeling of storm sewer systems. 

Coming next is the WBM Express for Landowners. The Partnership 

vision is that local governments will utilize the WBM to establish 

watershed-specific targets; and then translate those targets into 

widespread action at the site scale. The Partnership believes that the 

WBM Express will help local governments drive changes in property 

owner behavior. 

This Vision Document is the first step in the implementation process for 

the WBM Express. The Partnership has developed guiding principles and 

a framework for tool development. This sets the stage for undertaking 

technical design and programming in the coming months. In the interim, 

this Vision Document will serve as a communication tool. 

 
 

Ted van der Gulik, PEng,  
Chair 

Water Balance Model Partnership  
March 2012 

 
 

 

 

 

 

with federal funding support through Natural Resources Canada’s 
Regional Adaptation Collaborative Program 
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An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia 

1. Background / Context 
In February 2010, the District of Central Saanich 
adopted its Surface Water Management Bylaw. 
Because the bylaw encourages Landowners to 
use the Water Balance Model (WBM) to make 
decisions that achieve a lighter ‘water footprint’, 
the bylaw became the catalyst for action by the 
Water Balance Model Partnership to develop a 
homeowner version of the WBM.  

 

Inter-Regional Collaboration 
By July 2010, the Central Saanich bylaw had 
provided the impetus to bring together a local 
government focus group in a planning session 
hosted by Metro Vancouver. The focus group 
represented a continuum of local governments 
within the Georgia Basin.  The City of Surrey, 
District of North Vancouver, Cowichan Valley 
Regional District and Central Saanich 
volunteered to demonstrate application of the 
‘WBM Express for Landowners’. 

 
Metro Vancouver Context: In June 2011, the 
Minister of Environment announced that the 
Province had approved Metro Vancouver’s 
visionary plan for managing liquid discharges 
and rainwater resources. He also strengthened 
the plan. He spelled out required actions vis-à-
vis rainwater management and Integrated 
Stormwater Management Plans (ISMPs). 

The WBM is a key tool for the Metro Vancouver 
region and member municipalities to meet their 
ISMP regulatory commitments. In September 
2011, the Partnership met with Metro Vancouver 
elected representatives and introduced the 
Partnership’s vision for addressing the ‘missing 
link’ in protecting stream and watershed health. 
The missing link has been the single family 
detached dwelling (see Figure 1).  

Subsequently, the Metro Vancouver Board 
amended its 2012 Budget to include a $50,000 
contribution to help fund development of the 
‘WBM Express for Landowners’. 

Watershed Context 
The ‘WBM Express for Landowners’ is a bottom-
up initiative that integrates the site with the 
watershed and the stream. It is a tool to achieve 
on-property rainwater management and 
performance target objectives that will protect 
stream and watershed health. 

 
Project Vision: The analytical process for 
‘lightening the water footprint’ is summarized as 
follows: 

 What is there now on the property?  

 What is the planned change?  

 What can be done to mitigate the increase in 
runoff volume; and HOW can this be done? 

When a landowner goes to a ‘WBM link’ on their 
host local government website, it is envisioned 
that person will ultimately be able to: type in their 
address; access a municipality-specific WBM 
that has pre-set values (for land use zoning, 
climate); apply source controls; run scenarios; 
and print a report with pictures that illustrate how 
options will work in practice. 

 
Educational Applications: The ultimate target 
audience actually goes well beyond landowners 
because the WBM Express can:  

 Be a vehicle to connect with builders, 
developers, consultants, real estate agents and 
students/educators.  

 Open the door to all kinds of educational 
opportunities.  

 Be a resource for developers and others to help 
the public understand the effect of project-
related choices and decisions on the natural 
environment.  

 Be incorporated into the curricula for high 
school and post-secondary institutions. 

The project vision is influenced by two existing 
web-based tools: Surrey’s Sustainability in My 
Back Yard (see Figure 1) and North Vancouver 
District’s Geoweb-Community Solar Application. 
The Surrey tool provides a picture and the North 
Van tool demonstrates the capabilities. 
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Figure 1 

www.sustainabilityinmybackyard.ca 
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2. Water Balance Model   
Re-Built on New Platform 

The WBM was developed as an extension of 
Stormwater Planning: A Guidebook for British 
Columbia, is a scenario comparison tool, and 
supports implementation of the Province’s Living 
Water Smart initiative. In December 2011, the 
WBM Partnership completed a year-long 
program to rebuild both the website front-end 
(Figure 2) and the user interface. The latter 
connects to the QUALHYMO calculation engine.  

 

Three Points of Entry 

The WBM  is tailored to multiple levels of users 
who have a wide range of technical 
backgrounds, from hydrology experts to 
stewardship groups. To provide users with more 
flexibility, the model now has launch buttons at 
three scales of investigation: SITE, 
NEIGHBOURHOOD and WATERSHED. The 
scope of each scale is described as follows: 

 WBM for the Watershed: This is the scale 
where watershed behaviour and stream 
erosion prevention is analyzed for 
achievability of performance targets and 
protection of stream health. 

 WBM for the Neighbourhood: This is the 
scale where the combined performance of 
on-lot rainfall capture measures and 
community detention ponds is analyzed for 
effectiveness. 

 WBM for the Site: This is the single family 
lot scale, and is especially relevant to house 
replacement scenarios that create 
opportunities to ‘do it right’ the second time. 

The three points of entry now allow users to 
select an environment that fits their knowledge 
and/or analytical needs. This approach facilitates 
communication without sacrificing rigour or 
consistency, because in all cases the answers 
are founded on the same calculation engine.  

 

Stream Health Methodology 
Embedded in the WBM is a Stream Health 
Methodology. It addresses the interaction of 
runoff (volume and duration) with the physical 
aspects considered important to the aquatic 
environment. Green infrastructure effectiveness 
can now be correlated with protection of stream 
health. Building blocks are described below. 

 
Stream Erosion: Land development produces 
increased volumes of stream discharge 
combined with increased duration of discharge. 
The result is increased stream erosion following 
development. So, mitigation of the stream 
impacts must include controlling the combination 
of discharge rate and the time over which it 
occurs. 

 
Rainfall Spectrum: The Stream Health 
Methodology is founded on the concept known 
as the Rainfall Spectrum: the methodology 
accounts for all the rainfall-days in a year; and 
links rain that falls on a site…to the runoff 
leaving the site…to the flow in a stream.  

The Rainfall Spectrum is a universal relationship. 
In other words, the number of rainfall-days and 
the total rainfall volume per year may vary by 
region, but the distribution of that volume has a 
consistent pattern. 

 
Performance Targets: The WBM allows 
comparison of multiple scenarios of watershed 
condition based on continuous simulation of 
historical climate data. This supports the design 
of communities that have no net impact on 
stream environments. 

The Partnership vision is that local governments 
will utilize the WBM to establish watershed-
specific targets; and then translate those targets 
into action at the site scale. 

The purpose of the WBM Express is to help 
landowners do their part to meet such targets. 
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3. Guiding Principles for 
WBM Express 

When the WBM was rebuilt on a Linux platform, 
the Partnership made a policy decision to limit 
the functionality of the current ‘WBM for the Site’. 
In particular, it is populated with generic default 
values. The purpose is to provide the casual 
user with a ‘familiarization experience’. The 
policy was adopted in 2011 with the knowledge 
that the WBM Express would follow in 2012.  

 

Over-Arching Principles 
Three over-arching principles are guiding 
development of the WBM Express. It will: 

A. Have enhanced capabilities in comparison 
with the ‘WBM for the Site’. 

B. Stand-alone from the existing WBM platform, 
and have this sub-domain: 
http://express.waterbalance.ca/  

C. Have an adaptable platform that facilitates 
customizing to meet the needs and wants of 
local governments that are WBM Partners.  

The significance of Principle #3 is that there will 
be “WBM Express for North Vancouver District’, 
‘WBM Express for Surrey’, ‘WBM Express for 
Central Saanich’, etc. 

 
Access to the WBM Express: There will be two 
ways to access each version of the WBM 
Express. Because the target user resides within 
the locale of a WBM Partner local government, 
the primary access is from a direct link on the 
website of that WBM Partner. 

In addition, the toolkit on the BC homepage will 
incorporate a launch button for the WBM 
Express. This launch button will be complete 
with a dropdown listing that links to all the WBM 
Partners. Other tools in the toolkit include the 
Drainage Infrastructure Screening Tool, the main 
Water Balance Model, and QUALHYMO. 

 

Operational Principles 
The Minister of Environment’s conditions for the 
Metro Vancouver plan have regulatory relevance 
vis-à-vis the Rainwater Management Component 
of other Liquid Waste Management Plans. The 
Ministerial conditions link land use planning to 
the direction provided by ISMPs (i.e. Watershed 
Blueprints). This means that the WBM Express 
will have province-wide application in helping 
local governments meet performance targets for 
protection of stream health. 

 
Change Behaviour: Proactive use of the WBM 
Express can help local governments achieve 
educational objectives at the site scale because: 

 Addition of the WBM Express to the local 
government toolkit will help front counter 
staff show landowners HOW to reduce their 
‘Water Footprint’. 

 Use of the WBM Express will help raise 
awareness and drive behaviour change 
from the landowner side (Figure 3). 

A desired educational outcome is that all the 
players will ‘think like a watershed’; and their 
actions will be guided by this stewardship ethic: 
“What I can do for the watershed”.  

 
Framework for Tool Development: On Figure 
3, ten Key Principles are listed. These were 
developed by the focus group and provide the 
framework for action and implementation. 

The members of the WBM Express focus group 
represent a continuum of applications to achieve 
a range of objectives.  

At one end of the continuum, the District of North 
Vancouver envisions that the WBM Express will 
be used to demonstrate how watershed-specific 
targets can be met at the development scale.  

At the other end, the City of Surrey envisions 
that the WBM Express will be integrated into the 
City’s comprehensive outreach program. 
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Figure 3 

KEY PRINCIPLES FOR DEVELOPMENT OF THE WBM EXPRESS 

1. The WBM Express is a comparative tool that will enable comparison of scenarios. 

2. The WBM Express is an educational tool that will foster a change in the land ethic. 

3. The WBM Express will facilitate interaction between property owner and regulator. 

4. The Partnership’s first priority is to meet the regulatory needs of focus group members. 

5. Partners will pool funding to develop a common framework and platform. 

6. Partners will be responsible for customizing WBM Express application to meet their 
individual needs. 

7. The platform architecture will allow for addition of plug-in modules. 

8. A local government must be a WBM Partner in order to use the WBM Express 

9. Property owners would access the WBM Express via their local government website. 

10. Property owners would generate a standardized report that compares runoff volumes. 
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4. Implementation 
The City of Surrey application represents the 
base case for the WBM Express. This meets the 
short-term needs of WBM Partners. It supports 
regulatory initiatives such as the Central Saanich 
Surface Water Management Bylaw.  

Figure 4 includes a screenshot from Surrey’s 
Sustainability in My Backyard homepage. The 
WBM Express will add another dimension to this 
existing communication tool. 

Figure 4 also includes images provided by the 
District of North Vancouver. The left-hand image 
illustrates the impact of redevelopment on the 
percentages of hard surfaces (roof, driveway). 
The right-hand image illustrates the results of 
land use imagery analysis. 

 

Functional Requirements 
The next step in the project implementation 
process is to develop Functional Requirements 
for the base case. These will then guide the 
design/programming for the WBM Express. 

 
Base Case: The design of the common platform 
for use by all WBM Partners will be governed by 
these objectives: 

1. Strip the WBM interface down to the basics 
for land use zoning, ground surface changes, 
and volume reduction systems. 

2. Incorporate the Climate Change and Tree 
Canopy modules. 

3. Replace existing images with enhanced ones. 

4. Investigate the feasibility and affordability of 
adding a ‘dynamic capability’ to improve the 
user experience. 

Objective #4 is potentially quite significant. The 
vision is illustrated by this example: user opens 
the toolbox, places a tree on the property, moves 
it around, and observes how the proportions of 
runoff, interception and infiltration change as the 
tree siting changes (e.g. overhanging driveway 
rather than lawn area). 

Watershed-Specific Targets 
Table 2 on page 9 is brought forward from 
Beyond the Guidebook 2010. Table 2 presents a 
conceptual framework for setting watershed-
specific performance targets and then 
implementing them at the development scale. Of 
significance, Table 2 reflects the Partnership’s 
vision for ultimate use and application of the 
WBM Express in the not-too-distant future. 

 
Demonstration Project: The District of North 
Vancouver is in the process of demonstrating 
HOW to implement watershed targets at the site 
scale, both technically and cost-effectively. This 
demonstration project involves developing 
Information Technology (IT) applications and a 
protocol that will ultimately leverage the 
capabilities of the WBM Express to the 
maximum. The approach is summarized below: 

 Step One: The municipality establishes a 
watershed-specific target that will achieve 
stream health protection and/or restoration 
outcomes. 

 Step Two: The municipality then translates 
the watershed target into neighbourhood-
specific targets. 

 Step Three: The neighbourhood-specific 
target will be what the property owner tests 
his or her on-property solutions against. 

The District has successfully pioneered and 
inexpensively demonstrated Land Use Imagery 
Analysis (Figure 4) that fingerprints surface 
typology. The GIS layer can now be integrated 
with the WBM Express. The vision is that a 
homeowner will enter his or her address, query 
the GIS database, and the system will populate 
the WBM Express with the data and calculate 
the baseline scenario as of the date of imagery. 

 
Desired Outcome: The ability of a municipality 
to implement science-based and watershed-
specific performance targets at the site scale will 
help the municipality meet senior government 
regulatory requirements for protection of stream 
and watershed health.  
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Table 2 (brought forward from Chapter 7 in ‘Beyond the Guidebook 2010’) 
 
 

Developing Outcome-Oriented Watershed Plans: 

Framework for Moving from Planning to Action 
 
 

Action Level of Commitment 

Complete and 
implement integrated 
rainwater/stormwater 
management plans 
that are affordable 
and effective in 
protecting or restoring 
Watershed Health 

 Local governments, in collaboration with senior governments, develop 
Integrated Plans that enable implementation of integrated strategies for 
greening the built environment; and include establishing watershed-specific 
runoff targets (for managing the complete rainfall spectrum) that make sense, 
meet multiple objectives, are affordable, and result in net environmental 
benefits at a watershed scale.  

(Note: To date, “integrated drainage plans” have typically been called “ISMPs” pursuant to 
the nomenclature established in Chapter 9 of the 2002 Guidebook. The time has come to 
describe truly integrated plans as “IRMPs” to reflect the paradigm-shift from pipe-and-convey 
‘stormwater’ to landscape-based ‘RAINwater’)  

 Local governments, in collaboration with senior governments, establish 
watershed targets that are characteristic of actual conditions in watersheds, 
recognizing that there will be different strategies for already developed versus 
partially developed watersheds. 

 Local governments, in collaboration with  senior governments, evaluate the 
acceptability of watershed-specific runoff targets on the basis of an evaluation 
framed by these three questions: 

1. What target will achieve the watershed health objective? 
2. What needs to be done to make the target achievable? 
3. Do the solutions meet the test of affordability and multiple objectives?  

 Local governments, in collaboration with senior governments,  implement 
green infrastructure solutions that result in effective rainfall management at the 
site, catchment and watershed scales. 

Embed “IRMP” 
landscape-based 
strategies in  
neighbourhood 
concept plans  

 Local governments develop rainwater/stormwater and land use plans through 
an inter-departmental process that is collaborative and integrated. 

 Local governments provide guidance as to how watershed-specific targets can 
be met at the development scale. 

 
Source:  Commentary on Effective Municipal Rainwater/Stormwater Management and   

Green Infrastructure to Achieve Watershed Health, April 2008  

Released jointly by the Green Infrastructure Partnership and the Inter-Governmental Partnership in 
conjunction with the consultation process for Metro Vancouver’s Integrated Liquid Waste & Resource 
Management Plan 
 
The Commentary is accompanied by a paper titled Beyond the Guidebook: Establish Watershed-Specific 
Runoff Capture Performance Targets, released at the 2008 Water Balance Model Partners Forum. 

 


