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Agenda

« Strategic Plans

* Municipal Energy Plan Implementation
— New Community Areas
— Existing Communities

« Corporate Energy Management Plan

« Sustainability Awards

» Discussion and Questions
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Strategic Plans
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Objective: Net zero emissions by
2050

« Council approved, May 2018

« Goal: accelerate energy
efficiency in new and established
communities

Three Guiding Principles
 Decrease overall local energy

consumption 7 ‘
 Switch to low carbon renewable CITY OF MARKHAM'S
MUNICIPAL ENERGY
sources PLAN
* Increase local energy generation —
L O &) ‘ SUSTAINABILITY
from renewable sources 20y SaumoNsGROLP

Municipal Energy Plan — Getting to Zero
(2018)
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Road Map to Net Zero by 2050

TARGETS FOR MARKHAM'S MEP

Net zero emissions by 2050 is achievable

with rigorous energy management
strategies and offsets

2011 2016 2020 2030 2040 2050

=P=|tCO2e  =@=0; reduction from 2011
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2011 Baseline: Energy and Emissions by Sector

ENERGY USE BY SECTOR EMISSIONS BY SECTOR
B Residential MW Residential
m Commercial m Commercial
M Industrial m Industrial

® Transportation
" Local energy production

M Transportation

© Local energy production
W Waste & wastewater

1 Fugitive emissions

The City of Markham emitted 1,778,000 tCO,e in 2011
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Investment portfolio approach - with various projects and
partnerships across emission and energy sectors

Current focus is on new community areas, get it net zero ready now,
to prevent future major retrofits

Develop leadership capacity within the City’s own operations

Next step, focus on the wicked problem of our approx. 100,000
residential households, how do we help our community become net
Zero?

Performance reporting and monitoring under developement
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Municipal Energy Plan Implementation —
New Community Areas
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Community Energy Plans (CEP)

Objective: identify opportunities to integrate energy efficiency solutions
at the Secondary Plan level for new development

« City is expected to grow by 23% by 2031
« Current focus on net zero emissions “ready” by 2050 for new build
« Partnership with landowners, builders, and developers

« Enable and encourage developers and builders to apply, test, and
evaluate low carbon and energy efficient technology at the
neighbourhood level

« Building smart and sustainable communities for future residents
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Berczy Glen Geo-Exchange System - Overview

Objective: construct a new ~320 home neighbourhood to be heated
and cooled using an underground geo-exchange system, near net zero
new community

« Largest system in North America, first in Ontario

« Community-wide vertical loop geo-exchange system for heating,
cooling, and domestic hot water

« Potential to reduce each home’s emissions by ~1,200 tCO.e
annually

« Market competitive — targeted total cost of ownership housing prices
to match standard natural gas furnaces over a 25-year period

Partners: Mattamy Homes Canada, Enwave Energy Corporation and
The Atmospheric Fund (TAF) beginning in 2017

10
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Geo-Exchange Vertical Loop System - Diagram
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250m deep wells harness
deep thermal energy

A single, communal ambient pipe
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deliver heating and cooling
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Municipal Energy Plan Implementation —
Existing Communities

13
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Markham District Energy Inc. (MDE)

Objective: provide Markham with a lower
carbon thermal and resilient energy service

 Service areas: Markham Centre and Cornell
Centre

* Owned by the City of Markham

« (2013) International District Energy
Association’s System of the Year Award
Recipient [

« ~35% greenhouse gas emissions reduction Y
In service areas Y |

« 99.998% heating reliability and 99.997%
cooling reliability

« Innovative CO, capture partnership with
Pond Technologies

14



Power.House Hybrid Pilot Project

Objective: retrofit ten homes in Markham to reduce greenhouse gas
(GHG) emissions and improve energy efficiency

Project equipment installed:
» Electrical — Integrated Virtual Power Plant (VPP), roof-mounted
solar panels, battery storage, L2 EV charger

* Hybrid thermal — Micro combined heat pump (mMCHP), high
efficiency boller, air handling unit, air source heat pump, storage

tank

Estimated GHG Reductions: 81 tCO2e annually by 2030

Project Partners: Alectra Utilities, Enbridge Gas Distribution, Ryerson
University, and Natural Resources Canada

The Benefits

Improved Peace of mind Reduced Reduced Support clean energy jobs
reliability during power outages electricity bills GHG emissions & market transformation

- BUILDING MARKHAM'S FUTURE TOGETHER
== 2020 - 2023 Strategic Plan IRKHAM
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Power.House Hybrid Pilot Project - Diagram

Other key benefits:

« Empower households to
generate and store
clean energy

« Optimize electrical and
thermal technologies to
minimize GHG
emissions

ssssss

« Lead the shift from large
e centralized power
generation to
= . HIBRID HEATIVG decentralized, cleaner
generation

16
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Community Efficiency Financing (CEF) Program

Objective: plan, implement and
scale up innovative financing
models for residential energy
projects

« $300 million initiative to deliver
energy efficient financing
programs for low-rise
residential properties

» Supports Markham’s Municipal
Energy Plan (MEP) — Getting to
Net zero emissions by 2050 SITJEJTEIIPAL I‘FVI?JI:I?SPAL

« Existing building stock FUND VERT
produces about 50% of the
overall emissions Citywide

a program of/’ fudn‘by/
Un programme de iz

FCM Cana a
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Objective: reduce the City’s emissions,
utility, and fuel costs, in support of the
BMFT, Greenprint, and MEP

* Integrated reporting in the Annual
Report

» Guided by Markham’s CEMP; a five
year plan that meets O.Reg. 507/18

« Achievements since 2012 include:
« $2M/year in cumulative utility
savings
 $1.2M in incentives
« $1.6M in solar revenue

* 14% GHG emission reduction per
resident per year (corporate)

VARKHAM

Corporate Energy Management Plan (2019)

18
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ClimateWise Building Challenge

Objective: lowering GHG emissions in all corporate buildings by
“competing” against York Region (YR) and nine YR municipalities

Supported by the Ontario Trillium Foundation

Engage and educate staff and the public on Markham’s net zero and
sustainability commitments

Competition runs from January 2021 to July 2023
Building energy registration through Energy Star Portfolio Manager

Participants: York Region, Markham, Vaughan, Richmond Hill,
Newmarket, King City, Aurora, Whitchurch-Stouffville, Georgina, East

Gwillimbury

Climate Wise
T BUILDING
r .| CHALLENGE

1111 9]
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Sustainability Awards

Community Energy - Partners for Climate Protection (PCP)
Milestones 1-3

Leadership Award

Environmental Award

Canada's Greenest Employer

ENERGY STAR — Markham Civic Centre

ENERGY STAR

Living City Energy Efficiency Leadership Award (Silver)
Living City Energy Efficiency Leadership Award (Gold)
Living City Energy Efficiency Leadership Award (Gold)
Energy Manager of the Year - Innovative Project

Certificate of Achievement in Energy Efficiency

Corporate Energy - Partners for Climate Protection (PCP)
Milestones 1-3

Platinum Award
Silver Award
System of the Year Award

Community Conservation Award

Federation of Canadian Municipalities (FCM) and ICLEI Canada — Local
Governments for Sustainability

ClimateWise Business Network

Ontario Conference of the Seventh-day Adventist Church
Mediacorp Canada Inc

Natural Resources Canada (NRCan)

Natural Resources Canada (NRCan)

Toronto and Region Conservation Authority (TRCA)
Toronto and Region Conservation Authority (TRCA)
Toronto and Region Conservation Authority (TRCA)
Independent Electricity System Operator (IESO)

Enbridge Gas

Federation of Canadian Municipalities (FCM) and ICLEI Canada — Local
Governments for Sustainability

Recycling Council of Ontario
Recycling Council of Ontario
International District Energy Association

Ontario Power Authority (OPA)

20
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Discussion Question

Program Development

The City of Markham is currently developing a green recovery program
for homeowners. This online concierge platform will connect
homeowners to industry contacts that will help with energy retrofits in
their homes, ranging from low hanging fruit retrofits (i.e. light bulbs,
toilets, etc.) to deep renovations (i.e. rooftop solar, improving home
Insulation, etc.).

Questions
« As a homeowner, would this service appeal to you?

« Would you participate in a local improvement charge (LIC) program
to finance deep retrofits for your home? Why or why not?

 Where and how do you think the City can help homeowners
Implement energy retrofits?

 What would you like to see as a delivery model?
21
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Common Examples for Financing Models

 Local Improvement Charge (LIC)

— Enabled by the Ontario Ministry of Municipal Affairs and Housing to allow
municipalities to enter into voluntary financing agreements (loans) with property
owners. The homeowner pays for the measures and repays the loan through
regular charges added to the property tax bills. LIC financing is tied to the
property and can be transferred to the new owner when the home is sold

 Property Assessed Clean Energy (PACE)

— Property owners borrow money for energy efficient retrofits and the loan is
attached to the property rather than the borrower. The loan is transferred to the
new property owner if the home is sold. Funding for the program would be
supplied through private investors, not the City

22
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Common Examples for Financing Models Con't

« Utility On-Bill Financing
— Residents repay the cost of energy efficiency retrofits on their utility bill and can

allow for lower financing costs for energy efficiency improvements by charging
the loan repayments directly to the utility bill

— This lowers the risk profile of the loan because the borrower will have to repay
the loan to maintain utility services

« Third Party Consortium Lending

— Clean Air Partnership (a charitable environmental organization) or similar
organization serves as a 3rd party entity that would help to reduce the
administrative burden home retrofit programs would have on municipalities

— There are four related objectives:

« Provide municipalities with a program that is flexible and adaptable to local
circumstances and capacity

* Provide customers with a simple, user-friendly program
» Increase marketing and promotional opportunities

» Achieve deep GHG emissions reductions through targeting old buildings for
deep energy retrofits

23
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Some answers to your questions
Energy sources for electricity

Current Generation Capacity Yearly Energy Output by Fuel (2020)
Biofuel <1% .
Wind 12% Solar 1% Nuclear 13,009 MW or 33% Wind 8% Biofuel <19% Nuclear 87.8 TWh or 60%
/ olar Gas/ON 7% Solar <1%

Hydro 23% Gas/Oll 11,317 MW or 29% as/ . Hydro 36.9 TWh or 25%
Hydro 9,060 MW or 23% Gas/0il 9.7 TWh or 7%
Wind 4786 MW or 129 Wind 11.8 TWh or 8%
Biofuel 295 MW or <1% Biofuel 0.4 TWh or <1%
Solar 478 MW or 1% Solar 0.8 TWh or <1%

Hydro 25%

Nuclear 60%

Gas 29% Muclear 33%

« Analysis — In 2020 93% of electricity was from non-fossil fuel
sources

 Source: https://lwww.ieso.ca/en/Power-Data/Supply-
Overview/Transmission-Connected-Generation

24
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DATA FOR
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Greenhouse Gas Emissions Measured in tonnes per capita
ISO 37120 Indicator 8.3

tcapia)
25

10
w
5.7
0
§ H
y £
3 %
]
-

]

Eﬂ’bﬂhe
Eﬂmun:ﬂn
Saskﬂum

Vaugh,

2 & ] - 'IQ W
P *= § £ 5 4
3 =~ ‘“ }f = 8 o 8
T 3 & = £

26



BUILDING MARKHAM’S FUTURE TOGETHER

Y,
a== 2020 - 2023 Strategic Plan VARKHAM

(VIARKHAM

27



