Resilient City

Interdependencies & Multi-sectoral
Climate Change Risk Management
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Help yOUr organization become
more resilient!




Environment and Energy Division
City of Toronto
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and demand to the
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History 5009
2007
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live green

Torontas Sustainable Energy Strategy | October 2009




Toronto’s Future Weather*
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DAILY DAILY
TEMPERATURE HOT DAYS EXTENDED RAINFALL
MAXIMUM HEAT WAVES MAXIMUM
44° 66 2.5 166
|
celsius above 30° per year millimetres
2040-50 2040-50 2040-50

37° 20 0.6 066

2040-50

Climate Drivers Study, 2011



Initial Multi-Sectoral Engagement:
“The WeatherWise Partnership” (2010)

Purpose
* Convene & catalyze major players on extreme weather and

impacts infrastructure & services.

Membership

* 50 organizations across Toronto region including banking,
insurance, electricity, telecom, high rise residential &
commercial real estate, retail, transportation, water
management, emergency services, federal, provincial & local
governments, NGOs and academia.

Prominent Co-Chairs

* Director, from the private sector (Insurance Bureau of Canada)
* Executive Director of an NGO (Clean Air Partnership)
* Academic (Director, Climate Change Adaptation Project Canada)
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July 13, 2013 | Extreme Rain & Flooding




NOHR HTTF:

December 2013 | Ice-Storm




Resilience

Resilience is the capacity of individuals,
communities, institutions, businesses, and systems
within a city to survive, adapt, and grow no matter
what kinds of chronic stresses and acute shocks

Extreme
Weather
Event

Resilience Planning and Action
Emergency Response

Business Continuity



Climate Hazard
Impacts on Sectors
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Ref: C40 Climate Change Risk Network Interdependencies Project, Feb. 17, 2017

C40
CITIES

LEADERSHIP GROUR




Sectoral
Interdependencies
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Ref.: C40 Climate Change Risk Network Interdependencies Project, Feb. 17, 2017
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Resilient City

‘ Preparing for a Changing Climate

Adopted the Climate Change Risk
Management Policy

...outlined responsibilities and a governance
structure for implementing the policy &
directed that staff report back in 2016



Adoption of the CCRMP by
City Agencies and Corporations
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Resilient City Working Group (RCWG)

18 Internal and External Organizations



High Level Risk Assessment

Understanding risks and interdependencies
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Utilities Water Transportation  Buildings Health Public Safety

solid, Natural
Networks oo | Environment

Additional

Economy/Finance/Insurance  Liquid Fuels

cons: The Noun Project



Water

Water, Wastewater & Stormwater
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 Transportation Services
 Engineering & Construction Services
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ransportation _/ METROLINX

An agency of the Government of Ontario
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High Level Risk Assessment
A Collaborative Process

[ JAN - FEB 2016 ] [ FEB — MAR 2016 ] [ APRIL 2016 ] [ MAY=JUNE 2016 ]
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Metrolinx Metrolinx by Senior
\ ', Management
R - Present findings to
*  Collectivelyrefine ‘Risk RCWG and EET in
High Level Risk Assessment and Dependency preparation for report
Registries’ to Council
[ Engineering & ] *  Identify new/existing K /
Construction Services \ / \ actions to address risks /
Toronto Region - .
ConservationAuthority ] [ Report to Council ]
(Sept 2016)

EED collate to ‘Risk and
Dependency Registries
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High Level Risk Assessment

The work has only just begun. .



High Level Risk
Assessment High Level Risk Assessment: Dependency Diagram
Key Findings
and Lessons
Learned




Outage at
production/storage/
processing facilities

- Commuters and
A

freight disruption

| Public health

Disruption to distribution,
transfer and disposal
facilities

Ref.: C40 Climate Change Risk Network Interdependencies Project, Feb. 17, 2017

Damage to power Loss of pumping |
generation and andtreatment |
substation facilities
from flooding
Disruption to rail
power, roadway
vehicle fueling
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Example of a sector which depends on multiple sectors: Food

: Crop failure :

A Roadway/railway inundation I > Disrupti
xt g ption to
pr:ci:iatr:t?on transportation freight distribution
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Natural Gas Generator

_____ Hot Water Boilers -
Passenger Elevator 3»-

Back-up
Power
Guidelines

for Multi-residential
buildings (MURBS)
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# City of Toronto

Envionment & Energy = Extreme Weather < Extreme rain and flooding

Extreme Weather

ARE YOU READY?

Know the risks. Prepare now.

e

Extreme heat

Extreme rain and flooding

Several record-breaking rainfalls have occumred in Toronto in recent years, resulting in flooding and extensive damage to
public and private property as well as public utilities, roads, transportation networks and the natural environment.
Flooding can also be caused by melting snow and ice.

Overview

A record rainfall on July 8, 2013, for example, caused extensive flooding, widespread power outages and an estimated
$850 million in insurance claims by residents and businesses across the GTA.

By 2050, Toronto's maximum daily rainfall is expected to more than double, rising to 166 mm from 66 mm today (Source.

Toronto'’s Future Weather and Climate Driver Study. 2011)

© Expand All @ Collapse Al
=+ _Know your risks

= Actions you can take now

= During extreme rain or floodin

<+ _After extreme rain or floodin

www.toronto.ca/extremeweatherready |

Extreme cold, ice and snow

cational Resources
reme Weather Ready Portal

Extreme wind

City news & updates

During extreme weather events, the City of Toronto will
provide updates and infomation about City programs and
services through the media, 311, Twitter, and its website
at wvwi.toronto.ca.

Get emergency ready t

Emergencies caused by extreme weather and other
events can occur at any time. It's important to be
prepared.

Read
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Preparedness Guides for Toronto residents
\owie Docmon LDeanamadoooo ~uido toge

3
B

2 astral

\
EXTREME
WEATHER

AHEAD

25


http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=f33dd8f3e3214510VgnVCM10000071d60f89RCRD

Toronto selected to join
100 Resilient Cities — Pioneered by
the Rockefeller Foundation




Collaboration with Toronto Hydro

* City Facilitated Electrical Sector Project Team from five
electrical organizations

* Seminars on climate change risk assessment

e Survey of critical infrastructure electrical customers’ tolerance
to power disruption

e Support for Toronto Hydro staff seeking approval to conduct
PIEVC “Climate Change Engineering Vulnerability Assessment”
(see www.PIEVC.ca)

* Risk info may inform future rate cases
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http://www.pievc.ca/

Thank you

David IMacleod

Credit: synestheticstrings

Questions?




________________________________________________________________

Next week...

Part 2:Toronto Hydro’s Climate
Adaptation Actions

Presenter: Rob McKeown (Engineer, Toronto Hydro)
Date: Wednesday, March 1, 2017

Time: 1:00-2:00pm ET (please note your time zone)
Cost: Free!

Register here:
https://www.surveymonkey.com/r/6 WMHCYL
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https://www.surveymonkey.com/r/6WMHCYL
http://www.climateontario.ca/
http://www.climateontario.ca/
https://www.nrcan.gc.ca/environment/impacts-adaptation/regional-initiatives/10631
https://www.nrcan.gc.ca/environment/impacts-adaptation/regional-initiatives/10631
http://www.torontohydro.com/sites/electricsystem/Pages/foryourhome.aspx
http://www.torontohydro.com/sites/electricsystem/Pages/foryourhome.aspx

