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Workshop Overview 
 

Developed as an extension of Stormwater Planning: 
A Guidebook for British Columbia, the Water 
Balance Model was formally launched at the 2003 
Union of British Columbia Municipalities Annual 
Conference. The Guidebook formalized a science-
based understanding to set performance targets for 
reducing rainwater runoff volumes and rates. These 
targets represent the synthesis of biological and 
hydrological understanding.  

Built around established soil science principles, the 
Water Balance Model creates an understanding of 
how we can use source controls to get rainwater into 
the ground and/or absorbed by trees and landscaping 
under various combinations of land use, soil and 
climatic conditions. 

Before the Water Balance Model was developed, the 
missing link in watershed planning and subdivision 
design was a tool that could easily quantify the 
cumulative benefits – achieved at the neighbourhood 
and watershed scales - by reducing rainwater runoff 
volume at the site level. 

As a tool for subdivision design and local site 
development, the WBM promotes the integration of 
perspectives through a collegial and interdisciplinary 
approach that enables design professionals to 
collaborate to achieve community liveability 
objectives: 

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

Integrating land development planning/design with 
volume-based rainwater runoff management 
strategies will achieve three outcomes: provide 
higher levels of stream and lake protection, 
demonstrate due diligence, and reduce infrastructure 
costs.  
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ENDORSEMENTS 

 
“The Foundation believes the WBM is an 
essential tool for practitioners solving 
rainwater management challenges”  

Tim Pringle, Executive Director, Real 
Estate Foundation of BC 

“UDI supports the ongoing development of 
the WBM as a practical tool for building 
sustainable communities” 

Maureen Enser,  
Executive Director,   
Urban Development Institute 

 

“This on-line application is a very useful 
addition to the toolbox of resources that 
land use planners, designers and 
developers have at their disposal when 
trying to plan an appropriate site plan that 
has a light hydrologic footprint. 
 

Craig Mount, Capital Regional District 
Integrated Stormwater, Harbours and 
Watersheds Program, December 2004 
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ADAPT
Guiding Principles

PERFORMANCE TARGETS: 
Think Through the Details & 

Design Sites to Function Naturally

COMMUNICATION: 
Understand the Big Picture & 

Draw Pictures to Convey Strategies

WATER BALANCE MANAGEMENT:
Think Outside the Pipe & 

Make Better Land Use Decisions

Agree that Stormwater is a Resource

Design for the Complete Spectrum of Rainfall Events

Act on a Priority Basis in At-risk Drainage Catchments

Plan at Four Scales – Region, Watershed, Neighbourhood and Site

Test Solutions and Reduce Costs through Adaptive Management

Water Balance
Model

Key Messages 

 
 

 
 

 
 

 



 
Outreach and Continuing Education Program 

Water Balance Model Training Workshop 
Held at the University of British Columbia Okanagan 
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TIME OBJECTIVE 1 - WHAT DO YOU KNOW? 2 - WHAT DO YOU WONDER? 3 - WHAT HAVE YOU LEARNED? SUMMARY 
0845 – 
0900 

Set the stage for the workshop, with emphasis on 
how we will achieve the four learning outcomes  

    

 

SESSION A – WHY THE WATER BALANCE MODEL (CHANGING WATER MANAGEMENT PRACTICES AT THE SITE LEVEL) 
0900 - 
1015 

Participants will be able to: Identify and 
express why we need to change the way we 
develop land and manage water at the site level 

Our objective is to: Assess what the group 
understanding is by asking: What does ‘design 
with nature’ mean to you?  

Participants will be led through a discussion of 
the ‘design with nature’ approach that underpins 
the Guidebook, and will be introduced to the 
Water Balance Model and its purpose 

Participants will be asked: Why should we 
change the way we develop land? 

 

 

SESSION B – HOW TO USE THE WATER BALANCE MODEL (SIMULATING THE RAINFALL – RUNOFF PROCESS) 
1030- 
1215 

Participants will be able to: Use the WBM 
effectively to enter input data and generate 
outputs 

Our objective is to: Judge the extent to which 
participants are confident and comfortable with 
using a web-based tool  

Participants will be walked through the functions 
and capabilities of the WBM by following the 
trainers in reproducing a ‘working example’ 
application for a single residential lot 

Participants will be asked: Are you all getting 
the same output for the ‘working example’? 

Review what has been accomplished and set the 
scene for source control simulation in Session C 
and scenario modeling in Session D 

 

SESSION C – APPLICATION OF SOURCE CONTROLS (ACHIEVING PERFORMANCE TARGETS FOR RUNOFF REDUCTION) 
1300 - 
1415 

Participants will be able to: Understand the 
capabilities of the WBM to evaluate rainwater 
source controls and how to achieve performance 
targets for volume reduction and rate control. 

Our objective is to: Assess what the group 
understanding is by asking: What is your 
experience in designing and/or installing ‘rainfall 
capture systems’ at the site scale? 

Participants will be led through a demonstration 
of the WBM applications that are illustrated on 
the set of posters developed by the GVRD to 
accompany the Stormwater Source Control 
Design Guidelines 2005 

Participants will be asked: Do you 
understand how to simulate rainfall capture and 
runoff control using the WBM? 
 
 

Bridge to Session D where the focus will be on 
the decisions that achieve the 10% target 

 

SESSION D – APPLICATION OF SCENARIO MODELING (MAKING BETTER DECISIONS) 
1415 – 
1615 

Participants will be able to: Apply judgement 
in using the WBM effectively to produce practical 
and achievable solutions in real-life situations. 

Our objective is to: Provide participants with a 
case study application that promotes learning in 
a real-life context  

Participants will work in teams to apply source 
controls to an actual project. The focus will be on 
the choices for achieving the 10% target. 

Participants will be asked: How do you 
envision using the WBM in your job? 

Confirm what has been done and summarize 
what is possible in applying the WBM 

 

1615 Capture feedback on the experience gained.  
Complete the Workshop Evaluation Form 
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Trainers 
 
 

 KIM STEPHENS is the team leader. He is an engineer and planner who has received 
international recognition for his pioneering efforts in urban watershed management and 
smart development. He has been invited to speak on ‘the British Columbia experience’ at 
forums in Australia and throughout North America. The recently published guidance 
document titled Stormwater Planning: A Guidebook for British Columbia is a 
distillation of his 30 years of experience in water resource management. Kim also created 
the vision for the Water Balance Model for British Columbia as an extension of the 
Guidebook, and is Project Coordinator for the Inter-Governmental Partnership that has 
funded development of this decision support tool. Kim is also Program Coordinator for 
implementation of the Water Sustainability Action Plan for British Columbia. 

 
 DOUG BACKHOUSE is a landscape architect and principal of Lanarc Consultants 

Ltd. His expertise includes Information Architecture. He was responsible for creation of 
the graphical user interface and Internet-accessible platform for the Water Balance Model 
for BC. Doug has played a leading role in the development of several major Internet 
websites including the TravelOptions for BC Transit, and the Stewardship Centre 
which is growing to include hubs in BC, Ontario, and Saskatchewan. Over the past 
decade, he has worked with federal and provincial agencies in developing a wide variety 
of award winning documents as part of the Stewardship Series. This growing body of 
work includes two new titles on Implementing BC’s Streamside Protection Regulation, 
and on Coastal Shore Stewardship. 

 
 RICHARD BOASE is a graduate Geologist and BC Registered Professional 

Geoscientist with over 15 years of environmental earth science and regulatory experience. 
Certified by the Canadian Environmental Certification Approvals Board (CECAB) as an 
integrated and natural resource manager. He has spent 11 years as the Environmental 
Protection Officer with the District of North Vancouver.   Presently he sits on the regional 
Stormwater Inter-Agency Liaison Group as well as the Working Group on Climate 
Change.  His expertise is in the area of multi-disciplinary resource management and 
includes, land development, environmental impact assessment, urban stormwater impacts 
and watershed management and health. 
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Inter-Governmental Partnership 
 
 
 
 

 Statement of Cooperation on Environmental Matters 

 Management Framework 

 Tiered Access Protocol 

 3-Year Vision for WBM Evolution 

 Outreach & Continuing Education Program 

 UBCM Endorsement 
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The Inter-Governmental Partnership (IGP) comprises 
federal and provincial agencies, and local governments representing the Greater 
Vancouver, Fraser Valley, Okanagan and Vancouver Island regions. 
 
 Ministry of Agriculture and Lands (Chair)  Environment Canada (Co-Chair) 
 Greater Vancouver Regional District  City of Chilliwack 
 District of North Vancouver  City of Surrey 
 District of West Vancouver  City of Vancouver 
 City of North Vancouver  City of Coquitlam 
 District of Maple Ridge  City of Abbotsford 
 City of Courtenay  City of Kelowna 
 District of Highlands (Greater Victoria)  District of Metchosin 
 Municipality of Delta  Township of Langley 
 Ministry of Environment  Ministry of Community Services 
 Fisheries and Oceans Canada  

 
The Water Balance Model for British Columbia simulates 
what happens when rain falls on a site. The hydrology engine is built around 
established soil science principles and simulates the drying and wetting of soil.  
The model creates an understanding of how to get stormwater into the ground 
and keep it out of pipes. The user can quantify the effectiveness of site designs 
that incorporate absorbent landscaping, infiltration facilities, green roofs and 
rainwater harvesting. The tool is free, Internet-accessible, and interactive.   
 
The Mission of the IGP is to enable local governments and landowners to 
make informed land development decisions and meet performance targets for 
stormwater runoff volume reduction - under a variety of land use, soil and 
climate conditions. 
 
The IGP Management Framework is comprised of a Leadership 
Team, a User Needs Focus Group, and Signatory Partners, all supported by the 
Project Coordinator. The Chair and Co-Chair form the Leadership Team and 
function as an Executive Committee. The User Needs Focus Group comprises 
four of the Signatory Partners, and serves an advisory/steering function. 
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Management Framework  
for Inter-Governmental Partnership 

 
1. PURPOSE: This document describes the organizational structure and related roles associated 

with the Inter-Governmental Partnership (IGP) that is overseeing development and 
implementation of the Water Balance Model for British Columbia (WBM). 

 
2. IGP BACKGROUND AND PROJECT GOAL: The IGP comprises federal and provincial 

agencies, and local governments representing the Greater Vancouver, Fraser Valley, Okanagan 
and Vancouver Island regions. The over-arching goal of the IGP is to promote changes in land 
development practices so that: 
2.1 Sites and subdivisions will be designed to function to mimic the natural hydrologic condition 

to the extent possible. 
2.2 Performance targets will be achieved for runoff volume and flow rate reduction. 

 
3. ORGANIZATIONAL FRAMEWORK: The IGP management framework is comprised of a 

Leadership Team, a User Needs Focus Group, and Signatory Partners, all supported by the Project 
Coordinator. 

3.1 Leadership Team – The Chair and Co-Chair will form the Leadership Team, and will 
function as an Executive Committee. In this capacity, they will be responsible for the ongoing 
operations of the WBM initiative. 

3.1.1 The Leadership Team will make decisions on matters such as funding, management, 
selection of partners and so on. 

3.1.2 The Leadership Team will provide the Project Coordinator with direction in carrying 
out the day-to-day activities of the IGP. 

3.1.3 The advice and direction provided by the User Needs Focus Group will be used to 
inform and guide the decisions and activities of the Leadership Team. However, 
ultimate decisions are the responsibility of the Leadership Team. 

3.2 User Needs Focus Group – The User Needs Focus Group will comprise four of the 
Signatory Partners, and will serve an advisory / steering function. The Focus Group will: 

3.2.1 Comprise individuals with a diversity of experience in local government, and 
representing different interests, disciplines, expertise and departments. 

3.2.2 Validate the roadmap for implementing the Project Vision. 
3.2.3 Support the Leadership Team in making project decisions. 
3.2.4 Become familiar with the Hydrology Engine and Graphical User Interface (GUI). 
3.2.5 Be available as needed to resolve technical issues. 
3.2.6 Report back to the Signatory Partners when requested by the Leadership Team. 
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3.3 Signatory Partners – The Signatory Partners will provide endorsement, funding facilitation 
and oversight roles to the Leadership Team and Focus Group. The Signatory Partners will 
meet as required to: 

3.3.1 Review the financial status of the WBM initiative, and ensure that funds are spent 
efficiently and appropriately. 

3.3.2 Contribute to defining and communicating the WBM approach with reference to the 
interests of member organizations. 

3.3.3 Advise on major policy decisions, as raised by the Leadership Team at Signatory 
Partner meetings. 

3.3.4 Review and comment on the Outreach and Continuing Education Program, and 
provide support for province-wide implementation. 

3.3.5 Provide ongoing feedback, and identify opportunities to build confidence in the WBM 
by facilitating construction of Demonstration Projects that achieve performance 
targets for water balance management. 

3.4 Project Coordinator – Under contract to the IGP, the Project Coordinator will report to the 
Leadership Team and will serve a staff function in carrying out the fundraising, facilitation, 
communication, and administration activities of the IGP. See Appendix 1 for additional 
information. 

3.5 BC Water & Waste Association – The BC Water & Waste Association (BCWWA) can 
continue to provide the IGP with ongoing support for the WBM initiative through the 
provision of: 
3.5.1 Accounting services 
3.5.2 Non-profit status (note: able to apply for and receive funds) 
3.5.3 Profile within the water industry in British Columbia 
3.5.4 Technical comment on specific technical matters, as and when invited by the 

Leadership Team, to either complement or supplement the experience and/or expertise 
of the User Needs Focus Group  
(Note: this feedback would be obtained from the BCWWA Water Sustainability 
Committee and/or the BCWWA Watershed Management Committee) 

 
4. WBM WEBSITE: The IGP has registered the domain name www. waterbalance.ca and will 

develop a WBM Website that will be housed on a commercial server. The IGP will:  
4.1 Maintenance - Contract a website administrator to maintain the site and upload custom 

climate data for the Project Partners at designated intervals. 
4.2 Funding - Implement a self-sustaining ‘fee-for-service’ mechanism to fund the ongoing 

operation of the website. 
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5. TIERED ACCESS TO WEBSITE: Because anyone with an Internet connection will be able 
to use the WBM, access to the website will be tiered in accordance with the following protocol 
framework: 

5.1 Scientific Authority – Responsible for enhancements to GUI and Hydrology Engine. 
Manages / updates user profiles, uploads custom climate data and maintains database 

5.2 Project Partner – Has password-protected access, total flexibility to customize the database 
for input parameters, and may request uploading of custom climate data. "Project Partner" 
status may be granted on a time-limited basis to consultants or community organizations 
working with the Project Partner on specific projects. 

5.3 Paying Subscriber – Any individual, company or group that pays an annual ‘fee for 
service’ will have password-protected access that provides some flexibility to customize values 
for some input parameters. 

5.4 General User – Has limited access and no flexibility to customize, and will be restricted to 
default values for input parameters, including climate data. 

 
6. OUTREACH AND CONTINUING EDUCATION PROGRAM: The Outreach and 

Continuing Education Program (OCEP) will create momentum, stakeholder support, and 
widespread acceptance so that use of the WBM will become standard practice for land 
development decisions in BC.  

6.1 The OCEP will be multi-pronged to convey the benefits of an integrated approach to different 
audiences, and build broad-based support for changes in land development practices. The 
target audiences are: 
6.1.1 Project Partners 
6.1.2 Elected Officials 
6.1.3 Planners and Engineers in Local Government 
6.1.4 Developers and the Consulting Community 
6.1.5 Environmental Agencies 
6.1.6 Community Stewardship Groups 
6.1.7 Citizens Advisory Committees 

6.2 The OCEP will be built around a full-day course that combines teaching and tutorial sessions 
with hands-on training (in a computer lab setting) in the use of the WBM. 

6.3 The process for OCEP development and implementation will comprise four steps: 
6.3.1 Step 1 – Develop modules for each target audience. 
6.3.2 Step 2 - Test each module in a focus group setting 
6.3.3 Step 3 – Adapt the GUI and modules to reflect feedback and lessons learned 
6.3.4 Step 4 – Deliver the course as a self-sustaining program for knowledge-transfer



Water Balance Model for BC - Tiered Access Protocol 
                    Date of Last Revision: October 1, 2004 

 

 

 Scientific Authority Project Partner Paying Subscriber General User 
GENERAL 
DESCRIPTION 

 Defined as the management 
of the Inter-Governmental 
Partnership 

 Responsible for 
enhancements to GUI and 
Hydrology Engine 

 Uploads custom climate data 
and maintains database 

 Manages user profiles 

 Defined as a local government 
that has made a one-time $5000 
contribution towards model 
development 

 Password-protected access 
 Total flexibility to customize 

soils and land use database  
 May assign access on a time-

limited basis to consultants 
and/or others for specific 
projects 

 Defined as any company,  group 
or individual that pays a 
renewable annual ‘fee for 
service’ to have more options 
than a General User 

 Password-protected access 
 Some flexibility to customize 

values for input parameters 
 Cannot modify municipal land 

use databases  

 Defined as anybody in the world 
with Internet access 

 Includes employees of senior 
government agencies, unless 
involved with a specific project 
or Local Government Partner 

 No flexibility to customize values 
for input parameters 

 Restricted to default values only, 
including climate data 

Annual Fee  N/A $1000 (effective October 1,2004) $1000 per 12-month period None 
Access Offline Yes Yes No No 
Governance Complete Authority Advisory Role None None 
Post News Items Yes No No No 
Create Projects Yes Yes Yes Yes 
Save Data Yes Yes Yes – but only for subscription period For 7 days only 
Load Climate Data  Yes Yes – IGP will upload 1 set;  

QA/QC to be completed by Partner; 
shared use by all Partners 

No – IGP will upload data on  
a fee-for-service basis;  

QA/QC must be done by Subscriber  

No 

Set Targets Yes Yes Yes No 
View Results Yes Yes Yes Yes 
SOILS     
 - Add a Soil Type Yes Yes Yes No 
 - Save a Soil Type Yes Yes, and shared use by all Partners Yes, but cannot be used by others No 
LAND USE     
 - Add a Land Use Yes Yes Yes No 
 - Save a Land Use Yes Yes, and shared use by all Partners Yes, but cannot be used by others No 
SURFACE CONDITIONS     
 - Add a Surface Condition Yes Yes Yes No 
 - Save a Surface Condition Yes Yes, and shared use by all Partners Yes, but cannot be used by others No 
SOURCE CONTROLS     
- Add a Source Control Yes No No No 
- Save a Source Control Yes No No No 

 



 
 

 
 
 
 

A Design with Nature Approach to Rainwater Management 
 

 

3-Year Vision for WBM Evolution 
 
 
 

1. PURPOSE: This document describes the planning framework for achieving the short-term and 
long-term goals of the Inter-Governmental Partnership (IGP) in implementing and evolving the 
Water Balance Model for British Columbia (WBM). 

 
2. BACKGROUND: The decision by the IGP to go straight to a web-accessible tool: 

2.1 Increases the opportunities to promote its widespread use. 
2.2 Results in greater need to provide training in its use. 
2.3 Places responsibility on the IGP to provide coordination and oversight 

 
3. PROJECT VISION: The over-arching goal of the IGP is to promote changes in land 

development practices. This will be achieved over time. 
3.1 Short Term Goal – For application of the WBM to become standard practice for land use 

decisions, there must be: 
3.1.1 Confidence in the science behind the hydrology engine. 
3.1.2 The GUI must be easy to understand and simple to use. 

3.2 Long Term Goal – As use of the WBM becomes standard practice in British Columbia for 
land development decisions, then the WBM can evolve into a more sophisticated tool at two 
levels: 
3.1.1  Hydrology Engine 
3.2.2  Interfacing with Geographic Information Systems (GIS) 

4. PLANNING FRAMEWORK: Refer to Attachment #1 for an overview of the 3-year plan 
that will create the momentum to undertake successive phases as listed below: 

4.1.1 Phase 1 – Develop & Implement Graphical User Interface (GUI) 
4.1.2 Phase 2 – Build Demonstration Projects to Build Confidence 
4.1.3 Phase 3 – Incorporate Technical Enhancements and Linkages 

5. NEXT STEPS: The IGP will develop a detailed roadmap for getting to Phases 2 and 3, and that 
addresses how the IGP will: 

5.1.1 Generate self-sustaining funding for website maintenance 
5.1.2 Decide when and how to incorporate additional modules 
5.1.3 Obtain funding for incorporation of additional modules 
5.1.4 Track, document and publicize WBM case study applications by Partners 
5.1.5 Fulfill an umbrella role for coordination and oversight in sharing WBM results 
5.1.6 Incorporate a feedback loop so that case study results can be used to improve the WBM 

engine 
5.1.7 Generate funding for WBM fine-tuning as may be needed once case study results are 

available for calibration and validation 
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Community

Market
Sector in Land Use

Technical Professions

Civil Service

Elected 
Officials

COMMUNICATION

“Who Decides What to Do, 
or Not to Do”

“Who Drives 
the Details”

A common vision provides context for 
changing water management practices 

at the site level

 

Outreach & Continuing Education Program 
 
 
At the Annual Conference of the Union of British Columbia Municipalities (UBCM) held in September 
2003, the Inter-Governmental Partnership (IGP) formally launched Stage One of an Outreach and 
Continuing Education Program (OCEP), the intent of which is to build broad-based support for 
changes in land development practices.   
 
Launching the program at UBCM was strategic for these reasons: 

 Represented a high-level endorsement because the Water Balance Model was a prominent part of 
the Urban Forum program. 

 Established a clear link to the citiesPLUS vision for ‘100-year planning’ that has been embraced by 
UBCM. 

 Provided a practical application of what local government is already doing to translate the 
citiesPLUS vision into reality. 

The inaugural session with elected officials was followed by a series of three training workshops for local 
government engineers and planners. Staff from a total of 16 municipalities representing Vancouver 
Island, Greater Vancouver, the Fraser Valley and the Okanagan Valley participated in the workshops. In 
Stage Two of OCEP, completed in June 2004, the IGP held training workshops for the land development 
community, municipal advisory committees, and community stewardship groups. 
 
OCEP comprises interchangeable modules that are tailored for different target audiences, 
and is cascading in crossing boundaries as illustrated by the graphic below. The IGP and the Real Estate 
Foundation of BC (REFBC) developed this communication tool collaboratively to illustrate what is 
involved in communicating across boundaries to build support for a shared vision.  
 
The triangle symbolizes the decision process. The maximum 
freedom of decision exists at the top level, of course, 
when no decisions have yet been made and the issue is 
one of establishing the social objectives, and of 
formulating appropriate policies for their 
achievement.  
 
The triangle is divided into two parts to 
mark the distinction between those who decide 
what to do, and those who drive the details once a 
policy decision is made. The top and bottom parts 
represent the normal domains for the IGP and 
REFBC, respectively. Through education and 
communication, the purpose of the partnership 
between the IGP and the REFBC is to bring the parts 
together to move from talk to action in changing rainwater 
management practices at the site level.
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Publications 
 
 
 

 Greening Sustainable Communities:  
A Natural Systems Approach to Rainwater Management 
(published in INNOVATION Magazine, June 2004, a publication of the 
Association of Professionals & Geoscientists of BC) 

 
 A New Solution for Stormwater Management                 

(published in the Plan Canada Journal, Spring 2004) 
 
 The Georgia Basin Action Plan: Integrated Ecosystem-based 

Management  
(Message from the Steering Committee, published in 2004) 

 
 The Water Balance Model for BC:                   

Walking the Talk for Sustainable Community Design    
(published in the e-magazine Sustainability Now, September 2003,            
a publication of the Association of Professional Engineers and Geoscientists 
of British Columbia) 

 
 Re-Inventing Urban Hydrology: Going Back to Basics to 

Develop New Tools:         
(published in Fresh Outlook Magazine, February 2003) 

 
 Re-Inventing Urban Hydrology in British Columbia:         

Runoff Volume Management for Watershed Protection 
(published in the Proceedings of a National Conference co-sponsored by the 
US Environmental Protection Agency and the Chicago Botanical Garden, 
February 2003) 
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Re-Inventing Urban Hydrology in British Columbia:         
Runoff Volume Management for Watershed Protection  

 
 
 
 
 
 
 

The following paper provides a synopsis of the Provincial Guidebook     
plus it also provides context for the Water Balance Model
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Greater Vancouver Regional District Develops Design 
Guidelines to Complement Water Balance Model 

 
 

To complement the Water Balance Model, the Stormwater Inter-Agency Group (SILG) – a technical 
committee of the Greater Vancouver Regional District (GVRD) - commissioned a research project to 
create Stormwatrer Source Control Design Guidelines 2005. This work is based on the adaptation 
of design standards from areas of Europe and North America with similar climatic and soil 
conditions.  

The objective of this project is to reduce information barriers that stand in the way of effective 
implementation of rainwater source controls in the GVRD. It focuses on the technical details of 
practices in landscape areas that rainwater through plant materials and soils by infiltration, retention, 
detention and evapotranspiration. 

The study has compiled technical literature - from regions of the world that have climates similar to 
Vancouver – on the following topics: 

 Absorptive landscapes, including native soils and woods, compost-amended soils, planters and 
other treatments to reduce runoff from landscape areas; 

 Bioretention facilities, which can include rain gardens, swales with underdrains, sunken 
landscape areas, and infiltration areas, with or without an underdrain; 

 Vegetated swales, including bioswales and associated vegetated filter strips; 
 Pervious paving, including both vegetated and unvegetated types; 
 Extensive green roofs; 
 Infiltration trenches, sumps and drywells, including various underground infiltration devices; 
 Deep well infiltration. 

 
Key features of the research information have been displayed in a set of poster presentations that 
provide simplified and standardized language for six types of source controls:  Absorbent 
Landscapes, Infiltration Swale Systems, Rain Gardens, Pervious Paving, Green Roofs and 
Infiltration Trench & Soakaways. 

The posters have been adapted to web delivery so that the information can be made accessible to a 
wide audience of engineers, landscape architects, architects, planners, developers, builders, 
inspectors and universities. They can be downloaded from www.waterbalance.ca.ca  

SILG has provided financial support for development of the Water Balance Model because it is a tool 
that will enable municipalities to fulfil their commitments to integrated stormwater management 
planning under the regional Liquid Waste Management Plan. This is the driver for applying the water 
balance approach. 

The Inter-Governmental Partnership (IGP) that has been responsible for development of the Water 
Balance Model began as a subgroup of SILG in 2002; and quickly expanded to become a provincial 
group with municipal representation from four regions: Greater Vancouver; the Fraser Valley, 
Vancouver Island and the Okanagan Valley. 
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ABSORBENT LANDSCAPES 
 Most landscapes – either natural or manmade – act like a sponge to soak up, store and slowly release rainfall.  
 Absorbent Landscape needs to be implemented to avoid conditions that would cause reduced infiltration at the 

surface.  
 Site plans that drain large areas of impervious area into small areas of landscape risk overwhelming the 

absorbent capabilities of soil. 
 To meet performance targets, developments need to ensure that the amount of impervious area on a site or in a 

drainage basin is balanced with the amount of impervious areas. 
 
INFILTRATION SWALE SYSTEMS 
 The Infiltration Swale System combines aspects of grass swales and infiltration trenches. 
 The surface component of an infiltration swale is a shallow grassed channel, accepting flows from small areas 

of adjacent paved surfaces. 
 The swale is designed to infiltrate the flow slowly through a soil bed to an underlying drain rock reservoir. 

 
INFILTRATION RAIN GARDENS 
 The Infiltration Rain Garden is a form of bioretention facility, designed to have the aesthetic appeal of a rain 

garden, as opposed to a purely functional appearance. 
 Rain Gardens are a concave landscape area where runoff from roofs or paving is allowed to pond temporarily 

while infiltrating into deeply constructed soils below. 
 The surface planting of Rain Gardens is dominated by trees, shrubs, and groundcovers, with planting designs 

respecting the various soil moisture conditions in the garden. 
 

PERVIOUS PAVING 
 Pervious Paving is a surface layer of paving systems which allows rainfall to percolate into an underlying 

reservoir base, where rainfall is stored and either exfiltrated to underlying subgrade, or removed by a subdrain. 
 The surface component of pervious paving can be porous asphalt or porous concrete, concrete or plastic grid 

pavers, or permeable unit pavers. 
 

GREEN ROOF 
 A Green Roof is a conventional roof with a veneer of drainage and growing media that supports living 

vegetation.  
 Green roofs with a relatively shallow growing medium thickness are generally called Extensive Green Roofs, 

and are often designed for rainwater management functions. 
 

INFILTRATION TRENCH & SOAKAWAYS 
 An Infiltration Trench System includes an inlet pipe or water source, catch basin sump, perforated distribution 

pipe, infiltration trench and overflow to the storm drainage system. 
 A Soakaway Manhole (Sump, or Dry Well) System includes an inlet pipe, a sedimentation manhole, and one or 

more infiltration shafts with connecting pipes. 
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Working Example for Kelowna Conditions 
 

Three Working Examples are included herein to illustrate the application of Scenario Modeling 
to a single family residential lot with RS1 zoning. Refer to Site Plan on next page. The input and 
output pages are reproduced so that users can follow step-by-step in order to replicate the results. 

The Working Examples show how to determine what rainwater source control measures will 
achieve the performance target of 10% surface runoff. There is no right or wrong answer. Rather, 
the desired outcome is that the user will gain experience and confidence in applying the WBM to 
test the sensitivity of input assumptions.  

The input assumptions are summarized as follows: 

 Lot Dimensions  15m wide x 30m deep 
 Rooftop Coverage  40% 
 Impervious Driveway Coverage (4m wide)  16% 
 Native Soil Type  silt loam 
 Climate Station  Kelowna 
 Roof Leaders  disconnected 
 Boulevard  include the 3.5m wide strip in the analysis 

The significance of each Working Example is highlighted below: 

 Model Pre-Development Conditions – This Working Example provides the basis for 
leading workshop participants through a step-by-step demonstration in Session B (How 
to Use the Water Balance Model).  

 Typical Single Family Subdivision (Scenario 1) - This Working Example provides 
the basis for a step-by-step demonstration in Session C. 
Assignment: Calculate the topsoil depth required across the site to capture the rain that 
falls on the front and back yards plus the diverted water from the impervious areas 
(including the roof and driveway). Include the boulevard strip that is within the 
municipal right-of-way, but not the paved portion of the road. 

 Residential with Source Control (Scenario 2)  –  
Assignment: Calculate width and soil depth for a Rain Garden (i.e. Vegetated Swale) 
constructed in the boulevard strip to serve the residential lot. (Note: This would be 
analogous to the City of Seattle’s Street-Edge Alternative Program.) 
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Pre-Development Conditions 
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Case Study Application: 
Willowglen Residential Development in the Town of Oliver 

19 
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Case Study Application 

 

OBJECTIVE 1 - WHAT DO 
YOU KNOW? 

2 - WHAT DO 
YOU 

WONDER? 

3 - WHAT 
HAVE YOU 
LEARNED? 

SUMMARY 

Participants will 
be able to: Apply 
judgement in using 
the WBM 
effectively to 
produce practical 
and achievable 
solutions in real-
life situations. 

Our objective is 
to: Assess what 
the group 
understanding is 
by asking: What is 
your experience in 
designing and/or 
installing ‘rainfall 
capture systems’ at 
the site scale? 

Participants will 
work in teams to 
apply source 
controls to an 
actual subdivision 
in the Town of 
Oliver. The focus 
will be on the 
choices for 
achieving the 10% 
runoff volume 
target. 

Participants will 
be asked: How 
do you envision 
using the WBM in 
your job? 

Confirm what has 
been done and 
summarize what is 
possible in 
applying the WBM 
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Assignment: 
 Approach: Work in teams of two. 
 Application: Single Family Residential Lot. 
 Task: Complete two scenarios for each of two lots  with and without source controls. 
 Land Use Inputs: Refer to Site Information summarized below. 
 Rainfall Input: Select the Kelowna Climate Station, only because that is the closest station in the 

WBM database. It is acceptable for the purposes of a comparative analysis. 
 Soil Inputs: Apply the Soil-Water Hydraulic Properties Calculator to determine appropriate values 

based on the soils information summarized below. 
 Site Constraints: The Design 200-Year Flood Level for the adjacent Okanagan River is El 297.00m 

such that most sites require at least 1.0m of fill for flood-proofing. The design minimum elevation ofr 
the underside of floor joists is El 296.6m. 

 Outputs: There is no right or wrong answer. The desired outcome is that users will gain experience 
and confidence in applying the WBM to test the sensitivity of input assumptions relating to source 
control options. 

 

Scenario 
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Case Study Application: 
Test Pit Logs for Willowglen Residential Development  

 

 

 

For Lot #19 on 87B Street: 

 

 

 

 

 

 

For Lot #11 on 87AStreet: 
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SESSION A – WHY REDUCE STORMWATER RUNOFF VOLUME 
(Changing Water Management Practices at the Site Level) 

To provide us with your overall evaluation of the effectiveness of what we presented in 
this session, and how we presented the session content, please check one of the following: 

Did not meet expectations  
Met expectations  
Exceeded expectations   

 

In your judgement, what was the one aspect of the session that was done really well? 
 

 

 

 

 

In your judgement, what was the one aspect of the session that really needs 
improvement? 
 

 

 

 

 

What other suggestions do you wish to offer for improving the content and/or delivery? 
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SESSION B – HOW TO USE THE WATER BALANCE MODEL 

(Simulating the Rainfall – Runoff Process) 

To provide us with your overall evaluation of the effectiveness of what we presented in 
this session, and how we presented the session content, please check one of the following: 

Did not meet expectations  
Met expectations  
Exceeded expectations   

 

In your judgement, what was the one aspect of the session that was done really well? 
 

 

 

 

 

In your judgement, what was the one aspect of the session that really needs 
improvement? 
 

 

 

 

 

What other suggestions do you wish to offer for improving the content and/or delivery? 
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SESSION C – APPLICATION OF SOURCE CONTROLS 

(Achieving Performance Targets for Runoff Reduction) 

To provide us with your overall evaluation of the effectiveness of what we presented in 
this session, and how we presented the session content, please check one of the following: 

Did not meet expectations  
Met expectations  
Exceeded expectations   

 

In your judgement, what was the one aspect of the session that was done really well? 
 

 

 

 

 

In your judgement, what was the one aspect of the session that really needs 
improvement? 
 

 

 

 

 

What other suggestions do you wish to offer for improving the content and/or delivery? 
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SESSION D – APPLICATION OF SCENARIO MODELING 

(Making Better Decisions) 

To provide us with your overall evaluation of the effectiveness of what we presented in 
this session, and how we presented the session content, please check one of the following: 

Did not meet expectations  
Met expectations  
Exceeded expectations   

 

In your judgement, what was the one aspect of the session that was done really well? 
 

 

 

 

 

In your judgement, what was the one aspect of the session that really needs 
improvement? 
 

 

 

 

 

What other suggestions do you wish to offer for improving the content and/or delivery? 
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Throughout the Day, and as You Become Comfortable in Applying the Water 
Balance Model, Identify and Describe What You Believe Would Be Desirable 

Refinements to the Graphical User Interface (GUI) to Enhance its User-
Friendliness 
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Throughout the Day, and as You Become Comfortable in Applying the Water 
Balance Model, Identify and Describe What You Believe Would Be Desirable 

Refinements to the Graphical User Interface (GUI) to Enhance its User-
Friendliness 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


