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Guidebook Premise: Land Development and Guidebook Premise: Land Development and 
Watershed Protection can be CompatibleWatershed Protection can be Compatible

PolicyPolicy Level Development ObjectivesLevel Development Objectives

Site DesignSite Design Practices that achieve ObjectivesPractices that achieve Objectives

ScienceScience--BasedBased UnderstandingUnderstanding
of Development Impactsof Development Impacts



www.waterbalance.ca

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





Coming this Fall:               
Water Balance Model powered by QUALHYMO



Beyond the Guidebook:           
Where Science Meets Analysis

Integration of the Water Balance Model
and QUALHYMO means engineers                      
will now have a runoff-based tool
for source control evaluation and                     
stream health assessment



The Goal

No impact results from development



DFO Guideline

“Runoff will be modelled using continuous 
simulation”
“Single event models are acceptable for 
preliminary sizing of BMP’s and 
conveyance systems if multiple event 
scenarios are modelled”



To Date

Focus on rainfall
Many documented issues with these 
methodologies
Opportunity to follow DFO guidance
“Go Beyond the Guidebook”



Runoff Basis

Flow duration for habitat availability
Tractive force to measure erosion
Sediment washoff for water quality
Optimize systems to manage the 
impacts of the altered hydrologic cycle



Modelling Approach

Continuous simulation – Runoff Basis
Test mitigation works prior to 
construction
Can be used to assess stream impacts



Typical Year

5 year return period discharge

2 year return period discharge

90% of volume less than this discharge

Compare these two storm events

5 year return period discharge

2 year return period discharge

90% of volume less than this discharge

Compare these two storm events



Hydrologic Change
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Duration of Discharge

Critical to aquatic health 
Durations are linked to stream health

It can be measured and verified
Computer simulations for duration of:

Flood discharges
Base flows
Fish habitat availability (depth vs duration) 



Beyond the Guidebook

Where science meets analysis
Where the WBM is going

Providing the new evaluation tools

Evaluate 
Site
Watershed
Stream



Surface Change BMP

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



Model Surface Changes 

I P

Rainfall

Runoff

Typical Model

Runoff

I P

Rainfall

Some Models

Surface Alterations can 
reduce runoff volumes.
Change:

•Imperviousness
•Surface roughness
•Infiltration rates
•Soil moisture reservoir

Existing WBM



Infiltration System BMP

Capture surface runoff and STORE it
Infiltration for volume reduction

Rain gardens
Infiltration swales with storage

Surface or subsurface storage

Infiltration ponds
Underground galleries 



Happens after runoff occurs 
New WBM

Infiltration Systems

To Ground

Infiltration 
System

Overflow

Rainfall

Runoff

Catchment

Underflow
Stream



Analysis Results 

– Beyond the Guidebook

Hydrologic Changes
Flow Exceedance / Duration
Potential Stream Erosion
Stream Water Quality
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Stream Erosion



Tractive Force

Based upon Tractive Force calculations



Stream Erosion – Fergus Creek
Erosion Assessment 
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Water Quality

No consistent answer
No consistent expectations
Regulations vary greatly
Suggest sediment and first order decay 
as surrogate measure



Sediment Supply
 

Sediment Supply 

Type of Land Use Sediment Yield 
(tonnes/ha/yr) 

Natural Forest 0.66 
Agricultural 0.11 to 2.2 

Urban Construction 1.8 - 73.5 
Stable Watershed 0.039 to 0.367 

Urban Areas 0.10 to 0.61 



Water Quality – Fergus Creek
Sediment Loadings 
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Infiltration Systems

RUNOFF Volume Reduction
Not rainfall reduction systems

Many alternatives
Need Assessment and Design tools
WBM will provide the tools



For more information about the                  
Water Balance Model powered by QUALHYMO, 

just go to www.waterbucket.ca and the 
Rainwater Management Community-of-Interest


