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CONTEXT-URBANIZATION

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

+ Impervious surface

+ Volume of runoff

+ Peak flow

+ Pollution

-- Groundwater recharge

+ Erosion
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CONTEXT-TRADITIONAL METHODS & CLIMATE CHANGE

• Pipe conveyance system

• Drain storm water as 

quickly as possible

• Predicted to increase in 

frequency and amount

• Gov. of Canada: 

❖ 9.1 – 37.8 % in winter

❖ 5.2 – 10.6% in summer

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction
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CONTEXT-
MICRO SOLUTIONS

Low impact development (LID)

https://www.skyluxeroofing.com/blog/are-

green-roofs-good-for-the-environment/

Permeable Pavement

Rain Gardens

Urban wetlands

Bioswales

Green Roofs

https://urbanwetlands.org/2014/11/the-plight-of-urban-wetlands/

http://content.yardmap.org/learn/bioswales-for-stormwater-management/

https://www.betterground.org/rain-gardens/

https://en.wikipedia.org/wiki/P

ermeable_paving

https://www.reminetwork.com/articles/industry-sees-promise-in-low-impact-communities/

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

https://www.skyluxeroofing.com/blog/are-green-roofs-good-for-the-environment/
https://urbanwetlands.org/2014/11/the-plight-of-urban-wetlands/
http://content.yardmap.org/learn/bioswales-for-stormwater-management/
https://www.betterground.org/rain-gardens/
https://en.wikipedia.org/wiki/Permeable_paving
https://www.reminetwork.com/articles/industry-sees-promise-in-low-impact-communities/


SITE DESCRIPTION - BIORETENTION CELLS
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3.5 m

30 m

1 m

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction



SITE DESCRIPTION-PLAN VIEW 
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Photo taken from Google Earth

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

Secondary Sewer System

Main Sewer System
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DESIGN 
USING 

PCSWMM

Context
Site 

Description
PCSWMM

Project 
Goals

Data 
Collection

Preliminary
Observations

Project 
Direction



SITE DESCRIPTION-BASIN DESIGN
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Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

Bio-retention basin 24 cells
Dry Vegetated Basin 15 cells



OFFICIAL PROJECT GOALS
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• Hydraulique performance

❖ Reduction in max flow?

❖ Retention volume?

❖ Increase in concentration time?

• Environmental performance

❖ Nutrient Removal

❖ Heavy Metals

❖ Salt

• SWMM modelling

❖ Comparison between original 

design model and higher resolution

model

• Data Transparency

❖ Online database available

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction
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Rain Gauge

Data
• # mm / 2 min

• 0.2 mm / tilt

ORIGINAL EQUIPMENT INSTALLATION

Flow meter and bucket

• Height of water, speed and 

flow/15 min

Data

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

https://www.rshydro.co.uk/flow-meters/open-channel-

flowmeter/open-channel-flow-meters-stream-river-partially-

filled/isco-2150-area-velocity-flow-meter/

https://www.rshydro.co.uk/flow-meters/open-channel-flowmeter/open-channel-flow-meters-stream-river-partially-filled/isco-2150-area-velocity-flow-meter/
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EQUIPMENT ALTERATIONS
Flow measurement: compound weir

• A rectangular weir and 90 

deg v-notch weir

• Measures both high and low 

flow with accuracy

• Stormwater is variable

• To be installed this spring

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

Edge of Field Monitoring: A Flood 

of Information

http://stormwaterbook.safl.umn.edu/water-budget-measurement/open-channel-flow

http://www.cclynch.com/the-thelmar-weir-insertable-volumetric-weir-for-

flow-measurement-in-pipes/

https://www.rshydro.co.uk/flow-meters/open-channel-

flowmeter/open-channel-flow-meters-stream-river-partially-

filled/isco-2150-area-velocity-flow-meter/

https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwj-u-6u5M_gAhWj6IMKHZiDBpQQjhx6BAgBEAI&url=https://epa.ohio.gov/Portals/35/owrc_wq_monitoring/Levison USDA ARS- E of F.pdf&psig=AOvVaw2ZICmAf8AxZR41S9tm_fH2&ust=1550939898249030
http://stormwaterbook.safl.umn.edu/water-budget-measurement/open-channel-flow
http://www.cclynch.com/the-thelmar-weir-insertable-volumetric-weir-for-flow-measurement-in-pipes/
https://www.rshydro.co.uk/flow-meters/open-channel-flowmeter/open-channel-flow-meters-stream-river-partially-filled/isco-2150-area-velocity-flow-meter/


12

HYPOTHESIS VERIFICATION
Basin Entrance

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

Flow characteristics

± ~
(Related to)

Direct Street Connection
Flow characteristics
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Total rainfall: 26.00 mm
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Street connection

Influent point

Bioretention

discharge points

PRELIMINARY OBSERVATIONS-QUANTITY-HYDROGRAPHS

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction
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Total rainfall: 6.6 mm

Δt = 30 min

t= 6:00t= 5:30

Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

PRELIMINARY OBSERVATIONS-QUANTITY-WATER HEIGHT

Street connection

Influent points

Bioretention

discharge points
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Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

PRELIMINARY QUALITATIVE OBSERVATIONS – WATER QUALITY

• Reduction in lead and zinc 

• Increase in phosphorous

Influent Street Connection Bioretention discharge
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Context
Site 

Description
PCSWMM Project Goals

Data 
Collection

Preliminary
Observations

Project 
Direction

PROJECT DIRECTION

WINTER performance

SUBSTRATE (variation of hydraulic

capacity, water content, erosion, 

etc)

ECONOMICS• Evaluating the IMPACT of rainwater 

infiltration on ADJACENT 

STRUCTURES

• OPERATIONAL (maintenance of 

basins)

https://www.sustainablesolutionscorpor

ation.com/lca.html

http://piloteconseil.com/en/blogue/gestion-

denjeux-et-acceptabilite-sociale-6-raisons-pour-

lesquelles-les-entreprises-ne-savent-pas-

dialoguer-et-perdent-leurs/

SOCIAL 

ACCEPTABILITY & 

EDUCATION

https://www.sustainablesolutionscorporation.com/lca.html
http://piloteconseil.com/en/blogue/gestion-denjeux-et-acceptabilite-sociale-6-raisons-pour-lesquelles-les-entreprises-ne-savent-pas-dialoguer-et-perdent-leurs/
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IMPORTANT RESOURCES: BMP DATABASE



Questions?
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Photos taken of the 

biodiversity on the 

Papineau site


