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Introduction

Canada - Increase in intensity and frequency & ¥ fost T ,;("‘t ! ﬂlﬂlll T
of extreme rainfall events - —7-

Montreal - Affected by extreme rainfall events
» September 13, 2019
» Hurricane Debby — August 9, 2024

Costliest natural disaster in Quebec !

» Intense rainfall of July 13, 2025

What’s in common in most of the flooded

urban areas?
|




Topographic Depression




Topographic Depression
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« Identify strategies to reduce the risk of building flooding »

My Sponge Property

Rain gardens
Rain barrels

Blue roofs

Where can we implement them ?

Public domain - It is costly
Hypothesis : Private property = Effective + lower budget




Case study

Insurance claims = Confidential

Presentation of the actual models
without the exact location

N
ww

Pilot projet - Funding

Social acceptability
Resident must agree !

Interested parties

>

>
>
>

Ecohabitation
City of Longueuil
City of Montreal

Residents




Case Study Objectives

Quantify the impact of implementing
blue-green infrastructures on private
properties

Before-and-after scenarios
¢ 1D - Quantitive values
¢ 2D - Visual representation

Aiming for 1$ millions in funding
¢ Optimize site selection according to
the budget for maximum impact




:l Subcatchment 1 |

- Subcatchment 2
[ ] subcatchment4
|:| Subcatchment 5
:l Subcatchment 6
- Subcatchment 7
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I:] Subcatchment N/A

¢ Measuring campaign

¢ Six measurement points

August 2019 — October 2019
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|:| Subcatchment 1

- Subcatchment 2

|:| Subcatchments N/A

Subcatchments used for ICWMM 2026
presentation - 1 and 2
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PCSWMM Parameters (1D/2D) Design storm

10-year, 3-hour Chicago storm
+30% CC (BNQ 3660-004 )

Sloped roof

Rain Barrel
1x per sloped roof
Dimensions 1TmX0.2m?

Capacity 0.2m?

Rain Garden

+ 30 m? per sloped roof

Berm height 300 mm
Thickness of soil 450 mm

1401

Rainfall {(mm/hr)

Flat roof

Blue roof
1x per flat roof 2PM 3PM 4PM
Capacity 150 mm accumulation Sep 7 Sat 2019 Date/Time
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PCSWMM Parameters : 1D model

> < Catch basin ~

Street cross section

/ 0.8 Private property Sidewalk Half street >
. I +7m 1.8 5
Residential lot with a e (1.8m) (om)
- sloped roof
Major system :
(DuJaI drginage) 1x Ramzban"el 0.6
1x 30m? Rain garden
\ LI ‘\:., o
0.4 i y N
Wi
N E &
- Water
Residential building NS 5 0.2 accumulation
with flat roof N T
1x Blue roof I /
y
0.0

| | I
0 5 10

Half street width (m)




PCSWMM Parameters : 2D model

Residential building
~{with sloped roof
1x Rain barrel

Residential buildi
=with flat roof

1x Blue roof

Hexagonal
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Blue roof
Rain Barrel

Rain Garden

Zoom-in




1D / 2D Results

¢ Without LID’s

¢ With LID’s
¢ Sloped roof
¢ 1x Rain Barrel
¢ 1x 30m? Rain Garden
¢ Flat roof
¢ 1x Blue roof




Results =2 Water accumulation

Depth (m) for catch basin #1534

-31 mm

|:| Subcatchment 1
- Subcatchment 2

|:| Subcatchments N/A
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Results = Flow in the Downstream Pipe

» -360 m*
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L/s) for Downstream Pipe

(

Flow

Without LID's
With LID's

l:| Subcatchment 1

l:l Subcatchments N/A

- Subcatchment 2
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Downstream Pipe
Subcatchment 1

Without LID's

mmm==_ With LID's

300+

250 +

200+

150 +
100 +

(s/1) moy4

50+

T
6PM

Date : September 7th, 2019

T
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Runoff (L/s)

Results = Runoff on average subcatchment (z700 m2)

Runoff (L/s) for average residential

subcatchment
14
- Without LID's
12 Peakflow mmm== \\ith LID's
340/0 =
decrease

10—

8- Peakflow

6l decrease

3PM 6PM

Date : September 7th, 2019

Runoff for ayerage Relative difference
residential (%)
subcatchment (m?) °
Without LID's 12.8 0
With LID's 8.2 90.9%

Total Runoff

Total Runoff
Subcatchments 1-2

Relative difference

() )
Without LID's 5965
With LID's 4392

il

» -4.6m3

-26.4% _T -1573 m3




2D Visual Results

With LID’s
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Without LID’s

Max. Depth : 410mm

2D cells - Max. Depth (m)

2D cells - Max. Depth (m)
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Color scale

0.57



2D Visual Results

With LID’s

Without LID’s

ax. Depth : 410mm

2D cells - Max. Depth (m)

2D cells - Max. Depth (m)

0.57

0.57
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and next steps

s into the four additional

subcatchments (in red).

)

Integrate LID

¢

Compare the complexity of executing the
work on private versus public property.

)

[ ] Subcatchment1

- Four additional subcatchments

I Subcatchment 2
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Conclusion...

The results indicate a reduction in water

)

accumulation in topographic depressions.
Blue-green infrastructure on private lots

¢

should be incorporated into solutions for
flooding in topographic depressions.
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Next step - Cost comparison

N

Underground retention

basin planned by the City
350m?

+ 4300 $/m?




My request...
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