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About ICLR

• ICLR established in 1997 by Canada’s insurers

• Mission – Reduce the risk of loss of life and property 
damage from severe weather and earthquakes

• Science to action plan – Champion for multidisciplinary, 
evidence-based disaster risk reduction research

• Located at Western University
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Research at ICLR
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Celebrating Local Leadership
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Victoria, BC
Reducing Inflow and Infiltration

The Science: There are a number of actions local 

governments can take to control and reduce the 

inflow and infiltration of excess water into sanitary 

sewer systems.

The Trigger: In 2009, the Capital Regional District 

mandated that each municipality in the region should 

not be exposed to peak weather sanitary sewer 

flows that exceed four times average dry weather 

flows.

The Approach: The City identified that Inflow and 

Infiltration (I&I) was problematic in the region and 

tested four different approaches to reduce I&I.

The Outcome: The City’s study revealed that 

mainline and lateral sewer rehabilitation contributed 

to a 60 percent reduction in stormwater inflow and 

infiltration. 

6



Victoria, BC
Reducing Inflow and Infiltration

« As new technologies emerge, being able to evaluate 

them through an exercise like this is useful to help 

justify rehabilitation and renewal expenditures. »

- Adam Steele, Sewer and Stormwater Quality Technologist, City of 

Victoria
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Quebec City, QC
Persistent communication to homeowners

The Science: Property  owners can and should be 

significant participants in efforts to reduce the risk of 

damage to home from severe weather. Many 

practices that homeowners should follow are 

relatively easy and inexpensive to implement.

The Trigger: The Maizerets neighbourhood in 

Quebec City was located in an area prone to 

flooding during extreme rainfall events.

The Approach: The City launched a program in 

2005 to fund downspout disconnections for 373 

households. 

The Outcome: The City secured 100% compliance 

through a persistent public awareness campaign 

that ultimately required seven letters and two 

brochures.
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Quebec City, QC
Persistent communication to homeowners

« If I had to go through this process again, I would use 

the first letter as a non-compliance notice explaining to 

homeowners that their downspout connections go against 

municipal legislation and that they have 30 days to 

conform or a $300 fine could be imposed. The second 

letter would include an additional 30 day deadline and 

inform that a $300 fine will be imposed after that point. 

Finally, the third letter would inform homeowners that 

they have to pay the fine unless they immediately register 

in the disconnection program. It is important to start by 

promoting citizen’s participation instead of presenting the 

program s a constraint. »

- Manuel Parent, Urban Infrastructure Engineer, Quebec City
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Kitchener-Waterloo, ON
Sustainable stormwater funding system

The Science: Municipalities across the country are 

struggling with aging infrastructure unable to cope 

with existing stresses and loads, requiring significant 

investments from local governments.

The Trigger: In order to find a sustainable way to 

fund stormwater infrastructure, the cities of 

Kitchener and Waterloo decided to re-evaluate their 

stormwater funding system.

The Approach: The cities decided to calculate 

stormwater tax based on the amount of impervious 

area on each property.

The Outcome: The new rate structure established 

by Kitchener and Waterloo made it possible to have 

a dedicated and stable funding source to finance 

both the rehabilitation and improvement of 

stormwater infrastructure.
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Kitchener-Waterloo, ON
Sustainable stormwater funding system

« When considering a user-pay program for stormwater 

management, I recommend that municipalities implement 

some kind of stormwater credit or rebate program for 

property owners. »

- Todd Chapman, Manager of Programs Water Services, City of Waterloo

11



Surrey, BC
Mandatory Replacement of Sewer Laterals

The Science: A particular challenge for local 

governments involves confronting problems with 

sewer connections and laterals on private property 

that have the potential to cause damage that may 

occur elsewhere in the community.

The Trigger: The City of Surrey is proactive in 

monitoring the performance of its sanitary and 

stormwater management systems and has identified 

and taken action to address an emerging, longer-

term problem with private sewer connections.

The Approach: In Surrey, if the sanitary sewer is 

more than 30 years old, replacement is required 

when a property owner submits an application for a 

building permit with construction value greater than 

$100,000 or when a parcel of land is being 

redeveloped. 

The Outcome: The mandatory sewer connection 

replacement program provides a mechanism to 

address an issue of poor sewer connections on 

private property that is expected to grow over time.
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Surrey, BC
Mandatory Replacement of Sewer Laterals

« Requiring all homeowners to change their sewer 

laterals, which would equate to approximately 90,000 

sewer laterals in Surrey, would be practically impossible, 

but using building permits as a way to enforce the by-law 

has proven to be very efficient.»

- Jeff Arason, Manager of Utilities, City of Surrey
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Markham, ON
By-law to Prohibit the Construction of Reverse Slope Driveways

The Science: Reverse slope driveways are present 

in many communities across Canada and contribute 

to increase the risk of basement flooding.

The Trigger: In August 2005, a major storm struck 

Southern Ontario, leading to several cases of 

basement flooding in Markham.

The Approach: The City of Markham initiated a 

study to identify that provided a comprehensive 

assessment of actions that could better manage and 

reduce the risk of basement flooding. One of the 

measures recommended was to prohibit the 

construction of reverse slope driveways.

The Outcome: The City implemented a by-law to 

prohibit the construction of reverse slope driveways. 

It is enforced when developers and property owners 

submit their construction plans to the City.
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Markham, ON
By-law to prohibit construction of reverse slope driveways

« The by-law represents a small change for a lot of gain. 

It is the kind of adjustment that is usually very well 

perceived by homeowners and developers since its first 

objective is to protect the homeowners themselves.»

- Rob Muir, Manager of Stormwater, City of Markham

15



Best Practices

1. Communication

2. Local Actions

3. Homeowner Participation
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Available on ICLR’S website

https://www.iclr.org/citiesadaptrain.html

17


