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Today

BACKGROUND
– Why?

WBM DETAILS
– What
– User 
– Needs



Water Balance Model

WHY THE WATER BALANCE MODEL
– Creation of watershed objectives 
– Quickly establish the predevelopment base line
– Quickly test alternative LID techniques
– Measure the performance of future development scenarios 
– Establish the easiest and best ways to achieve the most desirable 

vision of the future

GUIDEBOOK OBJECTIVE
– Adaptive Management
– Change as needed



DFO Guidelines (2004)

Hydrologic Design 

• “Pre-development rates of runoff from developed and 
undeveloped sites will be modelled ...... with continuous 
simulation”

• “Single event models are acceptable for preliminary sizing of 
BMP’s and conveyance systems ......if multiple event scenarios 
are modelled”

My interpretation of the Guideline objectives: 
protect fish and fish habitat from the impacts of stormwater runoff

OR
It’s all about the stream



Concentration Upon The Site

LOST OUR FOCUS ON THE STREAM, HABITAT AND FISH
• As an industry we have managed to concentrate on rainfall 

and site infiltration to the exclusion of the stream

WHAT FACTORS ARE IMPORTANT TO STREAMS?
• Rates of flow
• Duration of flow
• Minimum flow
• In the stream (morphology)

– Erosion and sediment build-up
• Water quality

NEED TO REFOCUS THE PROCESS



DFO Position



Water Balance Model User

TARGET USER  

• Engineers, Planners, Biologists, Developers, Homeowners

MUST BE EASY TO USE AND INCLUDES: 

• Climate data

• Zoning information of Partner Municipalities

• Standardized output for review

MUST BE EASY TO ACCESS AND BE INEXPENSIVE



Water Balance Model - Focus

Three measures of impact and mitigation effectiveness 

• Discharge Volume FREE ACCESS

• Discharge Duration FREE ACCESS

• Potential Steam Erosion SUBSCRIPTION COST

• Can easily add water quality in future releases



Typical Projects
Three levels of project

• Site

• Development – with or
without a stream

• Watershed – with a stream

Free Access for Site and Development without a stream.
Subscription Access for inclusion of a stream, private climate data input
Partner Access for  municipal zoning information or new climate data 

with general user access 



Startup the WBM

Start-up screen

• Click on Province

• Log in

• Run Model



Typical Scenarios

PREDEVELOPMENT  
• Establish base line for all other scenarios

POST DEVELOPMENT
• Establish the worst case

MITIGATION WORKS
• Try different mitigation works and sizing
• Establish best system

− Performance
− Then check the cost for local conditions and contractors



Soil Calculator in WBM



Water Balance Model

To Ground

Detention /
Infiltration 

System

Overflow

Rainfall

Runoff

Catchment

Underflow

Stream

Possible 
Evaporation

Surface Changes
Hydrologic Model

Volume and/or Rate Control
Hydraulic Model

To Ground

Evaporation Can add in 
detention ponds

Free Access Subscription



DRAINAGE AREA (Project or Site)



Surface Changes

• Model Impacts and Mitigation 

• Mitigation with Absorbent Landscapes
– Tree cover density
– Increased top soil depth
– Porous pavement
– Green Roof – Typical
– Some infiltration swales – without storage

• HYDROLOGIC MODEL



Surface Change Types

Replaces the area to which they are applied



Volume Reduction Systems

• Capture surface runoff and STORE it

• Infiltration for volume reduction
– Rain gardens
– Infiltration swales with storage

• Surface or subsurface storage
– Infiltration ponds
– Underground galleries 

• HYDRAULIC MODEL



Volume Reduction Types

Surface types have evaporation, underground systems do not.

Surface types replace the area to which they are applied



APPLY Source Controls



RESULTS - Volumes



RESULTS - Exceedance

Working Example took one hour in a seminar as a demonstration of the WBM.



RESULTS - Text

For each scenario 

1. All information input by user

Project and Scenario

Soils, any Enhancements

2. Results information

Volume Summary 

Exceedance values

3. Easy to review in one standard 
format

4. Copy and paste into Word or other 
file format



Enhancements in Progress

• Potable water reuse

• Natural Stream cross section assessment

• Tree Canopy Module

• Climate Change Module

Numerous items on wish list awaiting user demand and funding
– WBM Light
– Statistical Module
– On-Line Training
– __fill in the blank_________



Conclusions – Water Balance Model

1. Simple and Easy to use 

2. FREE to inexpensive

3. Quick to run

4. Meets the need for comparing 
results and values

5. Can establish base case, then 
compare scenarios to target

6. Establishes component design 
sizing and operation 

7. Standardized output for easy 
review

8. Fills a need
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