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Why did we use the Etobicoke Exfiltration System?

What modelling did we do?

Any obstacles we had to overcome?

What was the process for the approvals side?

Etobicoke Exfiltration System

Water Balance Modelling

Introduction
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Etobicoke Exfiltration System

Water Balance Modelling

Where is Barrhaven South?
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Etobicoke Exfiltration System

Water Balance Modelling

Where is Barrhaven South?

• 121 ha expansion to the Urban Boundary

• Proposed 1200 residential units

• 14 ha of commercial, schools and parks

Ottawa Urban Boundary

Barrhaven South Expansion
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Etobicoke Exfiltration System

Water Balance Modelling

Where is Barrhaven South?

Aggregate 

Extraction

to Mud Creek

to Rideau River

to Jock River
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Etobicoke Exfiltration System

Water Balance Modelling

Where is Barrhaven South?

• Large underground esker present

• Important to maintain water balance

• Infiltration measures required on site
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Etobicoke Exfiltration System

Water Balance Modelling

Water Balance Modelling - Inputs

 Soil Infiltration Parameters identified by 

Geotechnical Engineer

 Conversion from field measured hydraulic 

conductivity to Percolation Rate

High

Medium

Low

71.1 mm/hr

51.6 mm/hr

49.9 mm/hr
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Washoff

Channel, Pipe and 

Storage Routing

Treatment / Diversion

Sanitary Inflow

Buildup

RDII

Seepage

Etobicoke Exfiltration System

Water Balance Modelling

Modelling Processes

Precipitation

Snowmelt

Initial Abstraction

Surface Runoff

LID Controls Groundwater

Evaporation

Evapotranspiration

Infiltration

To the Esker

LID Controls
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Etobicoke Exfiltration System

Water Balance Modelling

Water Balance Modelling - Inputs

 Four Groundwater Aquifers to 

represent the four hydrologic 

soil groups – A, B, C and D

 Values sourced from SPAW

 Two snow pack components 

were created

 Groundwater components 

added to each subcatchment
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Etobicoke Exfiltration System

Water Balance Modelling

Water Balance Modelling - Inputs



www.jlrichards.cawww.jlrichards.ca

Etobicoke Exfiltration System

Water Balance Modelling

Water Balance Modelling - Results

Evapotranspiration
60%

Infiltration
40%

Surface Runoff
0%
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Etobicoke Exfiltration System

Water Balance Modelling

Infiltration / LID Options
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Etobicoke Exfiltration System

Water Balance Modelling

Infiltration / LID Options

Outcome of discussions with the City:

 Should achieve distributed infiltration across the three 

subwatersheds

 Should be accessible to the City at all times – not through 

private property

 Not dependent on private maintenance

 Not infiltrate salt runoff 

= Etobicoke Exfiltration System
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Etobicoke Exfiltration System

Water Balance Modelling

Etobicoke Exfiltration System 101

STORM SEWER

STORM SEWER

MANHOLE
MANHOLE

MANHOLE

CATCHBASINCATCHBASIN
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Etobicoke Exfiltration System

Water Balance Modelling

Etobicoke Exfiltration System 101
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Etobicoke Exfiltration System

Water Balance Modelling

Applying EES to the development

The Master Servicing Study outlined servicing for 

the development

 Only use EES in local road catchments

 Size EES to capture 22mm rainfall event

 Commercial and Schools to infiltrate up to 22mm event

Additional benefits of EES

 Satisfies MOE water quality volume requirements 

 Reduction in downstream quantity controls

 However – no reduction in sewer sizes
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – How?

 Hydrologic or Hydraulic?
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Washoff

Channel, Pipe and 

Storage Routing

Treatment / Diversion

Sanitary Inflow

Buildup

RDII

Seepage

Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – How?

Precipitation

Snowmelt

Initial Abstraction

Surface Runoff

LID Controls Groundwater

Evaporation

Evapotranspiration

Infiltration

To the Esker

Channel, Pipe and 

Storage Routing

Seepage
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – How?

 Hydrologic or Hydraulic?

71.1 mm/hr

51.6 mm/hr

49.9 mm/hr

28.4 mm/hr

20.6 mm/hr

19.9 mm/hr

 Factor of Safety Applied

 Applied Seepage Rate to storage nodes

 Constant Seepage Rate
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – How?
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100% 100%

11%27%

22%

49%

44%

27%



www.jlrichards.cawww.jlrichards.ca

Buy-in from the City’s operations staff

Spoke to TRCA and MOECC (now MOECP)

Etobicoke Exfiltration System

Water Balance Modelling

Operations and Maintenance

STORM SEWER

STORM SEWER

MANHOLE
MANHOLE

MANHOLE

CATCHBASINCATCHBASIN
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Etobicoke Exfiltration System

Water Balance Modelling

Operations and Maintenance

Tim Van Seters, Etobicoke Exfiltration System, Ryerson University July 24, 2015



www.jlrichards.cawww.jlrichards.ca

Etobicoke Exfiltration System

Water Balance Modelling

Construction
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Etobicoke Exfiltration System

Water Balance Modelling

Next Steps

Monitoring of system

 Three flow monitoring locations for three years

Expansion to next phases within the urban 

expansion area
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Advancing Dual Drainage

Modelling Practice to 2D

www.jlrichards.ca

Thank you

Contact Information:

Bobby Pettigrew P.Eng.

Senior Water Resources Engineer

613-728-3571

bpettigrew@jlrichards.ca
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Etobicoke Exfiltration System

Water Balance Modelling

Where is Barrhaven South?

Ottawa Urban Boundary

Barrhaven South Expansion
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Where there are multiple connections the perforated 

pipes had to be squeezed up with Y connections to 

fit into the manhole

Contractor had concerns laying pipe on the clear 

stone and so Granular A was added to the top of the 

layer of clearstone

Etobicoke Exfiltration System

Water Balance Modelling

Construction
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100% 100%
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100% 100%

11%
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100% 100%

11%27%

22%
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100% 100%

22%

49%

44%

27%

27%
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Etobicoke Exfiltration System

Water Balance Modelling

Modelling EES – Results

Parameter Pre Post

Evapotranspiration 60%

Infiltration 40%

Surface Runoff 0%

Precipitation 100%

27%

44%

27%

100%
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