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This document describes Flood Resilient Toronto, an inter-divisional and inter-sectoral project
led by the Resilience Office at the City of Toronto to answer the following question: How can the
City and our partners better understand, and take appropriate action, to address our flood risks?
It describes how the project came to be, the work that has been completed to date, and the next
steps necessary to continue to address Toronto's flood risk.

Flood Resilient Toronto Working Group
For further information, please contact:
Kevin Tudhope, P.Eng.
Toronto Water, Water Infrastructure Management
416-338-2819
kevin.tudhope@toronto.ca
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Background
Urban flooding is caused by intense and/or prolonged precipitation (also known as pluvial
flooding) and consists of surface/overland flooding resulting from inadequate drainage paths
("trapped water") and sewer surcharge. Riverine flooding and floodplain mapping must be
considered in assessing urban flooding due to interdependencies in the drainage network and the
reliance on outfalls for discharging storm sewage/water to rivers/streams.
Urban flooding emerged as an issue through the Preliminary Resilience Assessment (PRA),
completed by the City in 2017 as part of the 100 Resilient Cities Resilience Strategy development
process. It was also identified through the City's High Level Risk Assessment (HRLA) process, in
which numerous organizations expressed a need for 'flood or flood mapping' information.
Various organizations have deployed significant resources and expertise to understand flood risk.
Significant data exist from the flood mitigation efforts of different organizations. Understanding
the availability of and ability to share this data will provide valuable information to a range of
stakeholders interested in better understanding the relationship between flood risk, Toronto's
growth and development, key planning considerations, as well as more detailed information on
vulnerabilities and risks associated with critical infrastructure.
Accordingly, the City decided to assemble a group of key internal and external stakeholders to
explore urban flooding occurring in Toronto. This group came to be known as the Flood Resilient
Toronto Working Group. As the project proceeded, it was decided to use the term "flooding" to
include all flooding types.
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Flood Resilient Toronto
Working Group
The Flood Resilient Toronto Working Group was assembled to deliver the Flood Resilient Toronto
project and made up of members who expressed interest in:
a.

Better understanding flood data availability and its limitations (e.g. flood limit mapping
versus flood risk mapping, overland versus riverine flood information);

b.

Quantifying Toronto’s urban flooding risk tolerance in the context of a changing climate;

c.

Identifying the flood information needs for critical services and infrastructure providers,
recognizing flood information/data is currently needed to inform decisions; and

d.

Coordinating data sharing to inform corporate decision making for planning and
development purposes.

Building on previous City and stakeholder efforts, as well as the PRA, the following key discovery
question was defined: How can the City and our partners better understand, and take appropriate
action, to address our flood risks? This key discovery question is aligned with a larger goal of
ensuring Toronto’s growth is climate resilient.

STORM OVER TORONTO,
PHOTO BY JAKE KNOFLOOK,
FLICKR PROFILE HERE.
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Purpose of the
Working Group
To advance an understanding of urban
flooding in the context of Toronto’s broader
resilience strategy.

Objectives of the
Working Group
•

Develop a snapshot of Toronto’s approach to management of urban flooding and an
understanding of current urban flooding risks;

•

Identify a policy framework to ensure the City is resilient and well positioned across its
divisions and agencies to manage flood risks, taking into consideration future urban flood risks
resulting from a changing climate;

•

Apply the policy framework to propose adaptation recommendations to improve the City’s
urban flooding resilience for inclusion in the City’s Resilience Strategy

DAMAGE FROM AUGUST 19,
2005 STORM (PHOTO FROM
JANE-FINCH.COM)
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Working Group
Membership
The Flood Resilient Toronto Working Group is comprised of stakeholders representing the City
of Toronto, agencies and utilities, the province, academia and the private sector. The full-time
members are as follows:
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Organization

Name

Resilience Office (City of Toronto)

Elliott Cappell

Toronto Water (City of Toronto)

Kevin Tudhope
David Kellershohn

Environment and Energy Division (City of Toronto)

Stewart Dutfield

Toronto Building (City of Toronto)

Dylan Aster

City Planning (City of Toronto)

Jane Welsh

Transportation Services (City of Toronto)

Vesna Stevanovic-Briatico

Engineering & Construction Services (City of Toronto)

Hazel Breton

Facilities Management (City of Toronto)

John McCarthy

Toronto and Region Conservation Authority (TRCA)

Sameer Dhalla

Metrolinx

Quentin Chiotti

Toronto Transit Commission (TTC)

Geoff Turner

Toronto Hydro

Rob McKeown

Conservation Ontario

Jo-Anne Rzadki

Ministry of the Environment, Conservation and Parks (Province
of Ontario)

John Antoszek

Intact Centre on Climate Adaptation (University of Waterloo)

Cheryl Evans

University of Toronto

Fadi Masoud

Institute for Catastrophic Loss Reduction (ICLR)

Dan Sandink
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Flood Resilient Toronto
Progress Update:
March 2018 to April 2019

The Working Group began meeting regularly in early 2018, meeting once per month in March, April
and May 2018. The goals of these initial meetings were to understand the current state of flood
mitigation effort, the availability of data and what gaps exist before identifying opportunities to
improve the flood resilience of Toronto.
A high-level timeline for the Working Group, from preliminary resilience assessment (PRA) through
to the Resilience Strategy is shown in Figure 1. As the Terms of Reference for the Working Group
were developed, it became clear that consulting with the 100 Resilient Cities and their partners
would be a tremendous asset to the process. The Resilience Office requested support from 100RC
and Deltares to assist the Working Group in plotting a path forward and help in refining the flood
resilient framework. The terms of reference and schedule of the Working Group’s meetings were
shaped to prepare for this workshop.

PRA and developing Terms of Reference (2017)
First Working Group Meeting with 18 stakeholders (March 2018)
Deltares flooding workshop (July 2018)

RESILIENT TORONTO
ResilientTO Initiative, 2017-2019

Resilience Strategy (Spring 2019)
Draft Charter and Work Plan (October 2018)

Figure 1.

HIGH-LEVEL TIMELINE FOR FLOOD RESILIENT
TORONTO PROJECT

FLOOD

RESILIENT

TORONTO
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Scan of existing flood
mitigation activities and
actions
A summary of existing flood mitigation activities and actions is included in Figure 2. The list does
not necessarily include all policies and actions to reduce flood risk (specifically operations) but it
includes a comprehensive view of the policy landscape and successfully drove the conversation to
identify gaps and challenges.

Metrolinx

TTC

Toronto Hydro

City Planning

Climate Adaptation
Strategy / Plan

Strategic Objectives

Distribution System
Plan

Official Plan

Regional scan of flood
exposure for transit
assets
Consideration of
increased precipitation
in the Transit Project
Assessment Process
Development of climate
resilience requirements
including increased
precipitation for
technical standards and
output specifications
Engagement of
municipalities to
estimate urban flood
risk

Assess flood risk
compared to strategic

NRC Climate
Resilience of Buildings
and Core Public
Infrastructure
Study assessing needs
for upgrades

Resiliency of TTC
Subway Infrastructure
to Climate Change and
Flooding

Assessment of culverts,
embankments and
bridges to 100 year
storm + 25%

Figure 2.
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FLOOD MITIGATION POLICY AND ACTION MAP
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Special Policy Areas

Ontario Reg 22/04

Setbacks from Slopes
and Ravines

And applicable CSA
standards

On site control for new
development

Design Standards
and Standard Design
Practices (Not public)

Zoning Bylaw

Grid Emergency
Management
Hazard Identification
Risk Assessment;
informs mitigation
strategies and plans

Green Standard

Green Roof Bylaw

Transportation Services

Toronto Water

Congestion Management Plan

Basement Flooding
Protection Program

Various studies and measures to
achieve resilience
TS Strategic Direction

Pre and Post Inspection of Culverts
for Large Storms

MTO Drainage Manual
Bridge Code

PIEVC Culvert Risk Assessment

Culvert Design
Increase to 100 year storm; where
applicable 200 year storm, or other
depending on TRCA

Green / Complete Streets
Implementation Strategy

Divisional Climate Change Risk

Clearing of Catchbasins prior to
storm events, Low Lying areas,
Street Sweeper Program

Upgrade minor system to
accommodate 100 year return
period with max HGL of 1.8 m
below ground
Upgrade san sewer to
accommodate May 12, 2000
storm with max HGL of 1.8 m
Design local and collector
roads to accommodate 150
mm above the crown during
100 year storm. Arterial roads
must allow one free lane of
travel in a 100 year storm
Various complications include:
cost per benefitting property
threshold, shallow sewers

Basement Flooding Subsidy
Program
Subsidize the installation of
backwater valves and sump
pumps

WWFMP

Design of Sewer and
Watermains

Sewer Use By-law
UPS for Traffic Control Signals

Various EA’s mitigating urban
flooding

Facilities
Management
Building Condition
Assessments
Assess flood risk of
facilities; complete 20%
of facilities each year

Toronto Building
Ontario Building
Code
9.15.4.6(.1): grading
requirements,
foundation
requirements

Conservation Ontario /
TRCA
Conservation Authorities
Regulator under Section 28 of
the Act
Resource management
Service Provider

Basement Flooding
Subsidy Program
Support Toronto Water
in inspecting sump
pumps and backwater
valves

Land owner

MECP

Other

Stormwater
Management Planning
and Design Manual

O. Reg 588/17

Reasonable Use
(Groundwater)

Canadian Standard
for New Flood
resilient Residential
Communities (CSA
Group)

Delegated responsibility to
represent provincial interest
through one-window plan
review

Development
Ensure no new hazards are
created / existing hazards not
aggravated

Determine limit / extent of
hazardous lands

SWM
Maintain pre-dev conditions
Protect and improve water
quality
Protect / improve infiltration
/ groundwater discharge /
runfoff

Promote integration
of development and
infrastructure planning,
remediation, risk management,
emergency services planning
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Challenges and
solutions regarding
flood resilience
Following the identification of existing efforts, the Group explored prioritizing the existing
challenges and proposed solutions through dialogue and exercises.

The following challenges and themes were identified (note that this list is unranked):
•

Dynamic & continuously changing landscape

•

Political will

•

Development (volume, pressure in sensitive
areas)

•

Funding

•

•

Modelling & Data; data – there are gaps, what
does exist is specific/limited

Consideration of climate change is
not standardized

•

•

Interdependencies – constrained by other
systems

Need a better understanding of risk
tolerance to set appropriate levels of
service

•

Flooding is just one of many priorities

•

•

Private – Public Divide

•

Willingness of households to act – with or
without incentives

No clear mandate to address
urban flooding risk – therefore no
budget for flood mitigation efforts/
organizationally specific initiatives

•

Consistent design criteria

Solutions were prioritized based on feasibility, level of complexity, speed of implementation,
potential impact, and cost. The following priorities were identified by the Working Group (ranked
from top to bottom):
•

Collaboration – imperative to all
stakeholders that we proceed collaboratively

•

Improved Modelling and Risk Mapping

•

Quantifying Risk & Service Standards

•

Modernize Standards

•

Communications and Education

10 / Summary of the Flood Resilient Toronto Project

•

Real Time Modelling and Forecasting

•

Improve Contract Requirements

•

Better Building Standards

•

Real Estate/Development
Opportunities

Deltares workshop
Deltares, a Dutch institute with expertise in flood planning, joined the Working Group for three days
in July 2018 to deliver a “Roadmap”, or framework, to address flooding in Toronto. The Workshop
included site visits, various working meetings, and a presentation to senior leadership.
The workshop was fruitful and resulted in the submission of a covering letter and Roadmap,
attached, which identify the status of addressing flooding in Toronto and steps toward a more flood
resilient city. It bears mention that the Roadmap, albeit an excellent guide, is a starting point for the
Working Group as the framework and work plan continue to evolve based on the Toronto’s needs,
budget and schedule.

Flood Resilient Toronto
Charter
A major objective of the Roadmap identified by Deltares, and aligned with the findings of the
Working Group, is a Charter to provide a unified vision and set of principles for all stakeholders
to work towards. The Charter represents consensus of the Working Group on prioritized best
practices and actions to ensure informed decision-making in the City, with respect to flooding.
The charter is scheduled to be signed by senior leadership of each organization, followed by
distribution and socialization within Working Group stakeholder organizations in 2019. The Charter,
along with a covering letter by the Chief Resilience Officer stressing the importance of working
together to address flood risk, is attached.

DELUGE, BY CAMERON
MACMASTER
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Current project status
and future work plan
As outlined by the Deltares Roadmap and the priorities identified by the Flood Resilient Toronto
Working Group, a large volume of work is needed to achieve Toronto’s potential as a leader in flood
resilience. A draft work-plan is underway and is currently a “live document” that is being updated
on an ongoing basis.
Three actions related to the Flood Resilient Toronto process are proposed in the Resilience
Strategy. These actions were prioritized based on the expert dialogue of the Working Group, and
input from Deltares. The actions are as follows:
i.

Institutionalize an integrated, resilience approach to flooding by adopting the Flood Resilient
Toronto Charter

ii.

Centralize Resources Towards a City-Wide Flooding Planning and Prioritization Tool

iii.

Review and Update Existing Flood Mitigation Programs to Account for Resilience

Subsequent to the adoption of the Resilience Strategy by City Council, the Working Group will
meet to finalize the work-plan with a priority on these three actions.
Tasks associated with these three actions include:
•

Following the signing and adopting of the Flood Resilient Toronto Charter in 2019, the charter
needs to be distributed and socialized throughout each division. Signing and socializing the
Charter is just the first step; the Resilience Office will lead the Working Group to operationalize
the Charter.

•

A terms of reference outlining the approach to the City-Wide Flooding Planning and
Prioritization Tool has been developed in draft form for implementation subsequent to the
approval of the Resilience Strategy. The terms of reference identifies the objectives of the tool
and recommend a process (RFI) to refine the scope of the tool with the input of the Working
Group. The application of the Tool is open-ended at this time. Different asset owners will apply
it based on their needs, but the expectation is that the Working Group will provide insight
into applying the tool to new policy and/or initiatives. A proposed schedule of early 2020 is
targeted for commencing development of the Tool.

•

The proposed review and updates to the Wet Weather Flow Master Plan, Basement Flooding
Protection Program and operational frameworks will involve extensive scoping and input from
multiple stakeholders. It is proposed to hold workshops, as led by Toronto Water for the Plan
and Program, and as organized and led by the Resilience Secretariat and Working Group for
the operational framework.
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A number of additional objectives and tasks have been identified beyond the Resilience Strategy.
These form an important part of the overall work-plan of the Flood Resilient Toronto Working
Group and will be pursued by the group in the next two years.
•

Identify recognized and agreed upon performance measures by reviewing best in practice
literature (through the C40 and others). Determine performance measurement framework for
application to mitigating urban flooding risk, identify a tracking and performance evaluation
strategy.

•

Develop a cost-benefit approach that will be applied to prioritize projects. Undertake a
jurisdictional scan to inform the development of the cost-benefit approach, and collaborate
with the Working Group to assign cost-benefit attributes and finalize a social cost-benefit
process for decision making. Develop an associated messaging plan to communicate the
evaluation and prioritization process publicly, and politically.

•

The risk-based approach that will be applied to City decision making (and included in the
Basement Flooding Protection Program) will be further developed, including approaches for
economic loss modelling to determine return of investment, and improved understanding to
set levels of service. The Flood Prioritization Tool will assist in these efforts.

•

Identify knowledge gaps and required competencies to build internal capacity; develop a
strategy for continuous learning and education, and continue to work with partners, university
and the industry to advance best practices. Develop an external facing education strategy
related to flood resilience, identifying educational material needs and distributing accordingly.

•

Define key messaging and narrative to communicate flood resilience. Develop demonstration
projects to increase awareness of flood resilience, and host a summit or conference in Toronto
to display successes and plans for the future.

•

Develop a design competition and/or recognition program to mainstream resilience and apply
it to resolve challenging problems using innovative techniques.

•

Through the Working Group, develop a communications/engagement plan to encourage
homeowners to act to mitigate their risk of flooding. Communication materials can be created
and distributed to convey this narrative, and the approach can be aligned with the public
facing flood risk prioritization tool.

•

Flood Resilient Toronto Working Group to work with the Resilience Office in ensuring policies
and programs reflect adaptation to a changing climate.
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