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Greater Sudbury by the Numbers

Population, 2016
(Adjusted for student population)

Population, 2050
(Adjusted for expected student population)

New dwellings, 2016-2050

New non-residential floor space, 2016-2050

2016 total GHG emissions

2050 total GHG emissions
under current trajectory

2050 total GHG emissions
under CEEP implementation

2016 per capita GHG emissions

2016 per capita net emissions
under current trajectory

2050 per capita net emissions
under CEEP implementation

2016 total energy consumption

2050 total energy consumption
under current trajectory

2050 total energy consumption
under CEEP implementation

2016 total energy costs

2050 total energy costs
under current trajectory
2050 total energy costs
under CEEP implementation

Person years employment generated
by the CEEP, 2020-2050

176,435

184,080

5,153

379,118 m?

1,753,900 tCO e

1,626,400 tCO.,e

0tCO,e

9.9 tCO,e

8.8 tCO,e

0tCO,e

39.3 million GJ

37.0 million GJ

17.4 million GJ

$980M

$1,150M

$538M

44,000

% change
over 2016

+4.3%

+7.4%

+9.5%

-7%

-100%

-12%

-100%

-6%

-56%

+17%

-45%




Executive Summary

Greater Sudbury’'s Community Energy and Emissions Plan (CEEP) follows from
decades of energy and emissions reduction initiatives in the community and responds
to City Council’'s May 28, 2019 Climate Emergency declaration. A climate change
mitigation plan, it parallels the City's climate change adaptation planning efforts. The
CEEP uses energy, emissions, land-use, and financial modelling to determine the
community-wide efforts required to meet a 2050 net-zero emissions target. This target
requires the reduction of 1.6 million tonnes of emissions in the target year of 2050.

The Plan also describes the efforts required to meet an 80% of 2016 emissions levels
reduction target by 2050 for comparison.

The CEEP employs three key concepts in determining its recommmended actions:

1. The Reduce-Improve-Switch paradigm (reduce energy use, improve efficiency,
and switch to low-carbon energy sources);

2. Community energy planning prioritization; and

3. Infrastructure, mechanical, and energy systems turnover.

These concepts are applied to energy and emissions actions in 8 strategy sectors, in
which there are 18 CEEP goals:

STRATEGY SECTOR |GOAL

Goal 1: Achieve energy efficiency and emissions
reductions by creating compact, complete
ggm gﬁE.F’E communities through infill developments,
ecreasing dwelling size through an increase in
d ing dwelling si hrough i i
COMMUNITIES multi-family buildings, and increasing building type
miXx.

Goal 2: Periodically increase the energy efficiency
of new buildings until all new buildings in 2030
onward are Passive House energy efficiency
compliant.

EFFICIENT
BUILDINGS

Goal 3: The existing building stock is retrofit for
50% increased energy efficiency by 2040 and large
buildings are routinely recommissioned

Goal 4: Achieve net-zero emissions in City buildings
by 2040.
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STRATEGY SECTOR |GOAL

Goal 5: Decrease energy use in the potable water
treatment and distribution system by up to 60% by

WATER, 2050.
WASTEWATER, . . e
AND SOLID WASTE Goal 6: Achieve 90% solid waste diversion by 2050.

An organics and biosolids anaerobic digestion
facility is operational by 2030.

Goal 7: Enhance transit service to increase transit
mode share to 25% by 2050.

Goal 8: Achieve 35% active mobility transportation

LOW-CARBON mode share by 2050.

TRANSPORTATION |Goalo: Electrify 100% of transit and City fleet by
2035.

Goal 10: 100% of new vehicle sales are electric by
2030.

Goal 11: Reduce industrial processes emissions 50%
INDUSTRIAL and mining sector energy use 35% by 2040. All
EFFICIENCY new mining vehicles purchased after 2030 are
electric.

Goal 12: Establish a renewable energy cooperative
(REC) to advance solar energy systems and other
renewable energy efforts of the CEEP.

Goal 13: Install 10 MW of ground mount solar PV
each year, starting in 2022.

Eggéé& LEAN Goal 14: Install net metered solar photovoltaic

(PV) systems on 90% of new buildings and 80% of
GENERATION existing buildings, supplying 50% of their electric
load.

Goal 15: Expand the downtown district energy
system to 23 MW capacity.

Goal 16: Install 50 MW of renewable energy storage.

LOW-CARBON Goal 17: Procure 100% of community-wide grid
ENERGY electricity and 75% of natural gas demand from

PROCUREMENT renewable sources by 2050.

GREATER SUDBURY COMMUNITY ENERGY & EMISSIONS PLAN
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Figure 1. Wedge diagram showing the emissions reduction of each action in the CEEP
Climate Emergency scenario, including emissions reduction percentage targets (of 2016
emissions levels). Note that although water use efficiency and water pumping efficiency
actions save energy, their emissions saving is negligible and does not display on this graph.

Figure 1shows the emissions reductions effects of the best action options to achieve
the 18 goals, and thus the 2050 net-zero emissions target. The top line of the graph
indicates emissions under a business as usual scenario (i.e. accounting for current
trends and plans). Energy efficiency, energy generation, and vehicle electrification
actions will achieve the majority of emissions reductions. A variety of smaller actions
are critical for achieving the remainder of reductions. These actions reduce 91% of
2016 emissions levels in the year 2050 (1.46 million tonnes CO2e), leaving 155,000
tonnes of carbon dioxide equivalent (tCO_e) present in that year.




The final 155,000 tCO.e in 2050 could be completely reduced to meet the net-zero goal
through some combination of approaches including:

* Increasing RNG use from the current goal of 75% natural gas replacement to 100%
replacement, including in district energy systems;

e Operating all industrial activities on biofuels or renewable electricity;
* Expanding gas capture to all landfill and wastewater operations; and
e Carbon sequestration.

Carbon sequestration is a promising option, as Greater Sudbury’s Regreening Program
has already proven to be a successful reforestation effort with sizeable sequestration
results.

Financial modelling of CEEP actions determined their high-level costs and savings
between 2020 and 2050 (Figure 2) as compared to expected costs and savings under a
business as usual scenario. The costs and savings will be community-wide (i.e. not solely
incurred by the City). Costs are incurred by energy generation infrastructure provision,
transition to electric vehicles, building energy efficiency retrofits, etc. Savings are made
through reduced vehicle and equipment operations and maintenance, avoided carbon
tax payments, energy use cost savings, and revenues from local energy generation. By
2050 cumulative CEEP implementation costs total $7.37B (net-present value of $4.89B
at a 3% discount rate). Total net savings reach $19.56B (net-present value of $9.97B
net-present value). Financial modelling also estimates that 44,000 person years of
employment will be generated by CEEP actions between 2020 and 2050.
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Figure 2. Summary of annual CEEP costs (above x-axis) and savings (below x-axis) relative to
the BAU scenario.
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Combining the energy and emissions actions analysis with the financial analysis
yields the Marginal Abatement Cost (MAC) curve (Figure 3). The MAC curve provides
an at-a-glance summary of the financial cost or savings per tonne of emissions
reduced for each action. All CEEP actions except electricity procurement generate
savings for every tonne of emissions reduced.

1500
1250 Electricity procurement | $1,312/t——
Heat pumps| -$3/t
1000
Retrofit homes | -$13/t
750 Municipal bldg retrofits | -$14/t
RNG Procurement | -$19/t
500 Efficient new homes| -$39/t
250 Waste diversion & energy generation | -$51/t—‘
. |
| —
2250 I_I-l [ Mining sector energy savings| -$81/t
Energy storage | -$130/t
-500 Comm. bldg. retrofits | -$173/t
Efficient new comm. buildings| -$182/t
-750 Electrify personal vehicles | -$267/t
Electrify transit | -$274/t
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-1250
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-1750
2000 Electrify commercial vehicles| -$477/t
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Figure 3. CEEP marginal abatement cost (MAC) curve, showing the cost/savings per tonne
of emissions reduced by action. Horizontal axis: megatonnes CO_e reduced by the action

(wider bars = greater reductions). Vertical axis: net financial cost/savings of the action
(taller bars = greater cost/savings). Positive numbers are costs, negative numbers are

savings.

The CEEP illustrates what is required to achieve a 2050 net-zero emissions target
in Greater Sudbury. Although substantial effort is required to reduce energy use

and transition from fossil fuel supplied energy, the environmental, financial, and

community benefits indicate that the endeavour is worthwhile.



A Global and Local Imperative

The Community Energy and Emissions Plan is a proactive program that addresses
energy use, emissions production, and climate change issues and opportunities in
Greater Sudbury. It acknowledges the global scientific consensus that identifies present
and increasing ecosystems and climate impacts caused by increased greenhouse gas
(GHQG) emissions from fossil fuel burning activities currently required to live our day-to-
day lives.' Global climate functions are changing as a result, with large-scale changes

to weather patterns, including increases in storms, droughts, extreme weather events,
as well as an overall increase in the average global temperature.?2 These changes are
impacting our infrastructure, buildings, crops, and ecosystems.

The Intergovernmental Panel on Climate Change (IPCC) estimates that human activities
have caused approximately 1.0°C of global warming above pre-industrial levels, which

is likely to reach 1.5°C sometime between 2030 and 2052. Limiting warming to 1.5°C
requires reaching net zero carbon dioxide (CO,) emissions globally around 2050, with
concurrent deep reductions in emissions of non-CO, forcers, particularly methane (CH4).?

On May 28, 2019, the City of Greater Sudbury joined other Canadian and global
municipalities in their declarations of a climate emergency. The Community Energy and
Emissions Plan (CEEP), whose process began in summer 2017, was directed to respond
to the climate emergency declaration by creating an action and policy pathway to
achieve net-zero emissions community-wide by 2050.

Canada’s International Commitments

Canada is a signatory to the Paris Agreement (2015), under which it has committed to
achieving a 30% reduction in emissions below 2005 levels by 2030, and 80% below 2005
levels by 2050. The Paris Agreement aims to strengthen the global climate change
response by keeping the global temperature rise this century well below 2.0°C relative
to pre-industrial levels, and to pursue efforts to limit temperature increase even further
to 1.5°C, to avoid the severe climate change impacts projected to occur if 1.5°C of
warming is surpassed. Many Canadian local governments are using these directions for
their own emissions reduction goals.

1 More details on the relationship between climate change and greenhouse gases at:
www.ipcc.ch/pdf/assessment-report/ar5/wgl/WGIARS_ChapterO1_FINAL.pdf

2 lbid.

32018: Technical Summary. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
https:/mwww.ipcc.ch/srl5/technical-summary
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The Pan-Canadian Framework (2016)* summarizes Canada’'s approach to GHG
emissions reduction by 2030, providing climate action direction to provinces and
cities. It is under this framework that carbon pricing is effected. Federal carbon
pricing is currently at $20 per tonne of emissions, rising to $50 per tonne by 2022.

Cities’ Efforts

Approximately 70% of global emissions are under the direct or indirect control or
influence of municipal governments.® This points to municipalities as some of the
world's strongest climate action champions. With bold vision and tenacity, cities
are taking action and enacting policy to reduce greenhouse gas emissions within
their borders, contributing to the worldwide action required to avoid climate
catastrophe.

Many cities have already started to act. More than a dozen municipalities across
Canada have adopted 100% renewable energy by 2050 targets, representing
over 2.2 million Canadians. Dozens more have declared climate emergencies,
identifying climate change impact mitigation as a critical, top priority issue.

A Brief History of Climate Planning in
Greater Sudbury

The former Regional Municipality of Sudbury’s Strategic Energy Plan

(1995) initiated the region’s energy and emissions planning, focusing on
municipal building energy efficiency. The municipality joined the Cities for
Climate Protection Program organized by the International Council for Local
Environmental Initiatives (ICLEI) in 1997. The following year it joined the Partners
for Climate Protection (PCP) program, a joint initiative of ICLEI and the Federation
of Canadian Municipalities (FCM). ICLEI produced Sudbury’s first GHG inventory,
meeting PCP’s first of five milestones.

EarthCare Sudbury (a municipal program) was established shortly after the
region’s 2000 amalgamation, in part to engage community partners (initially 38
businesses, institutions and non-government organizations) in setting emissions
reduction targets and developing a Local Action Plan (PCP milestones 2 and 3).

The EarthCare Sudbury Local Action Plan was released in 2003 and received
the FCM-CH2M Hill Sustainable Community Award. It was updated in 2010 with
the support of what is now 150 partner organizations. EarthCare Sudbury’s

4 Government of Canada. Pan-Canadian Framework on Clean Growth and Climate Change: http:/publications.
gc.ca/collections/collection_2017/eccc/En4-294-2016-eng.pdf

5 C40 website: https:/Awvww.c40.0rg/why_cities



sustainability messaging continues to have broad community reach through its
partners’ employee programs, its annual Green Living magazine (published in
partnership with Northern Life), and its weekly ‘EarthCare Minute’ developed and
televised in partnership with CTV. EarthCare Sudbury also delivers programming
through its education-based partners: four local school boards, two colleges and
one university.

Energy use reduction efforts too numerous to list have been proceeding in Greater
Sudbury for decades. Notable instances include home insulation programs,
“green” schools, and energy-related business process changes. Vale's $1 billion
Clean AER (Atmospheric Emissions Reduction) project is anticipated to reduce
smelter emissions by 40%. Other energy-related projects — large and small — will
continue in Mmany businesses, institutions, and organizations throughout Greater
Sudbury and within the City's divisions.

Other notable climate efforts in Greater Sudbury include (chronological,
incomplete list):

2000: a 5 MW district energy cogeneration system was installed, providing
heating, cooling and electricity to some downtown buildings.

2000: Greater Sudbury Utilities (GSU) was incorporated, including four affiliate
companies: Greater Sudbury Hydro Inc., @home Energy, Agilis Networks, and
ConverGen (responsible for the Landfill Gas Generation Facility). Sudbury has
always been an energy leader in Ontario. In January 1897, Sudbury became
the first community in the province to own and operate an electricity
generation facility. Greater Sudbury Hydro Inc. is the descendant of that first
effort, and today distributes electricity to over 47,500 customers in Greater
Sudbury and West Nipissing.

2002: The Ontario office of the Canadian Climate Impacts and Adaptation

Research Network (C-CIARN) was formed, hosted at Laurentian University. It
was funded by the Government of Canada through the Federal Impacts and
Adaptation Research Program, and the Ontario Ministry of the Environment.

2006: Coalition for a Liveable Sudbury (CLS) is established and now grown
to over 850 citizens and 34 community groups. CLS's actions help address
various environmental and social issues including GHG reductions.

2006: EarthCare Sudbury launched the Efficient Sudbury campaign with
dozens of local retail businesses and utilities to promote energy efficiency
and conservation. The campaign received an ENERGY STAR® Market
Transformation Award in 2007.

2006 and 2007: Greater Sudbury was a participant in a Laurentian University
project funded by Natural Resources Canada (NRCAN): “Promoting
community sustainability through adaptive responses to socio-economic
and risk assessments of the potential impact of climate change scenarios in

GREATER SUDBURY COMMUNITY ENERGY & EMISSIONS PLAN




a natural resource-based, mid-sized Canadian Shield Community: Greater
Sudbury.”

® 2007: C-CIARN Ontario transitioned to the Ontario Centre for Climate
Adaptation Resources (OCCIAR), now the Climate Risk Institute. The City and
OCCIAR have worked collaboratively on a variety of climate projects.

® 2007 and 2008: Greater Sudbury was a key participant in an NRCAN and
Engineers Canada study entitled “Adapting to Climate Change — Canada’s
First National Engineering Vulnerability Assessment” (2008). A City
report outlined the application of the Public Infrastructure Engineering
Vulnerability Committee (PIEVC) Engineering Protocol for Climate Change
Infrastructure Assessment (Appendix B-4 in the NRCAN and Engineers
Canada Final Report).

® 2007: reThink Green was established as a local not-for-profit organization
administering energy and emissions reductions programs such as the annual
low-carbon transportation Commuter Challenge program (formerly City-
administered), the Earth Festival, and the Green Economy North program
(2016-).

® 2007: Greater Sudbury Utilities’ 1.5 MW Landfill Gas Generation System
was completed. It converts landfill methane into electricity, powering the
equivalent of over a thousand homes.

® 2008: The City participates in the Climate Adaptation Guidebook Pilot Project
organized by ICLEI-Canada. Through NRCAN, this effort led to developing
the ‘Changing Climate, Changing Communities: guide and workbook for
municipal climate adaptation’.

® 2009: Through EarthCare Sudbury, the City was a key partner of the Greater
Sudbury Climate Change Consortium, initiated by the Nickel District
Conservation Authority, which delivered climate change public awareness
and education campaigns.

® 2012: Greater Sudbury’s Hot Weather Response Plan was a case study for
“Climate Change Planning: Case Studies from Canadian Communities”, a
document developed by NRCan and the Canadian Institute of Planners.

® 2012: The City created a permanent position for a Certified Energy Manager,
who rapidly implemented several energy efficiency retrofit projects, such
as lighting, HVAC, heating and pumping, saving 7.7 million kilowatt hours of
energy use to date.

® 2013-2014: GSU initiates and maintains planning sessions and discussions
on the development of a community energy plan with a group of key
stakeholders.

* 2014: A10 MW solar PV array was installed in Capreol, feeding electricity into
the grid managed by the Ontario Power Authority.



2015: The City prepared a Conservation and Demand Management Plan for its
facilities.

2016: Two 245 kilowatt solar rooftop projects were installed on City buildings.

2016: The City initiated several subwatershed studies that will integrate
climate change adaptation scenarios.

2016 and 2017: Through EarthCare Sudbury, the City was chosen to participate
in the Great Lakes Climate Change Adaptation Project led by ICLEI-Canada
and supported by the Ontario Ministry of Environment and Climate Change.
The Train-the-Trainer initiative built municipal staff capacity to undertake
adaptation planning.

2018: The City performed a climate change adaptation risk and vulnerability
assessment with CGS divisional input and community engagement. The city
was deemed either high risk or high vulnerability to several climate change
impacts.

2019: Phase One of the City's Official Plan Review was approved by the
Province. It now integrates many new plan policies linked directly to climate
change mitigation and adaptation.

GREATER SUDBURY COMMUNITY ENERGY & EMISSIONS PLAN 1 1



Greater Sudbury’s Community Energy and
Emissions Plan

Greater Sudbury Policy Precedents

The CEEP follows from a collection of past City efforts and policy documents.
Many of these documents inform the CEEP, establishing goals and objectives for
Greater Sudbury’'s environmental and sustainability performance.

Strategic
Documents

Ecosystems and
Sustainability Focus

Transportation
Focus

Water, Wastewater,
and Waste Focus

Energy and
Emissions Focus

Buildings Focus

»

»

»

»

2019-2027 City of Greater Sudbury Strategic Plan
Official Plan
Community Economic Development Strategic Plan

Downtown Community Improvement Plan (2017)

EarthCare Sudbury Local Action Plan (2010)
Greater Sudbury Biodiversity Action Plan (2009)

International Cities for Climate Protection Program (1997)

Transportation Master Plan (2016)

Transportation Demand Management Plan (2018)
Complete Streets Policy (2018)

Transit Action Plan (2019)

Facilities Master Plan

Water and Wastewater Master Plan

Strategic Energy Plan (1995)

Partners in Climate Protection Program (1995)

Efficient Sudbury campaign (2006)

Community energy plan discussions led by GSU (2013-2015)

Building Bylaw
Ontario Building Code



Drawing from these precedents, Greater Sudbury's CEEP provides a realistic
action plan that responds to the City's climate emergency declaration. It provides
a path to a low-carbon future for the community with actions to reduce energy
use and greenhouse gas (GHG) emissions over the next 30 years while developing
a low-carbon economy that saves on energy costs and creates green jobs.

The CEEP will operate in coordination with existing City plans and strategies that
govern land-use, transportation, housing, waste, and energy. Some of these plans
are statutory documents while others provide policy and action guidance. The
CEEP provides recommendations to address a variety of civic and community
elements simultaneously, ensuring they are all working toward the same
outcomes. The CEEP’s major application will be to initiate new energy actions and
policies, while informing and fortifying existing City policies.

There are even more CEEP-related areas in which action can be taken that

aren't addressed in the current CEEP. Two topics that may play important roles
within the community may be green asset management and sustainable local
agriculture and food choices. With the release of the EAT-Lancet report® and with
more funding and opportunities for green asset management training within
Canada, these two topics may be further examined in other plans and projects.

6 https:/featforum.org/eat-lancet-commission/eat-lancet-commission-summary-report
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An Engagement-fortified Plan

A plan for the whole community of Greater Sudbury, the CEEP is strengthened
by public and stakeholder inputs through the PowerNow! Engagement program.
The program had four streams:

1. In-person public events;
2. Online public engagement;
3. Stakeholder Working Group (SWG) meetings; and

4. Interviews and meetings with City Directors.

Two public sessions with over 40 people each contributed to the actions
considered in the CEEP and the emissions reduction target level of ambition.
Online contributions indicated priority issues and actions for the public. Members
of the Stakeholder Working Group (listed in the Acknowledgements section)
contributed valuable inputs on potential energy and emissions actions details
and their application, ensuring the CEEP’s realistic implementation.

City Directors contributed valuable background information and provided
direction on realistic considerations for the CEEP’s actions and their
implementation.

The PowerNow! program was successful in engaging interested and concerned
parties in the CEEP’s development, setting its direction and content. The CEEP’s
successful implementation will depend on continued strong support and

participation from the City, its stakeholders, and the public. A summary of public
engagement efforts for this project can be found in the Appendices.
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Trends Overview

Climate leadership, energy systems, and energy technologies are changing
rapidly, creating opportunities and challenges for municipalities. Examples of key
trends include:

Governments increasingly support low or zero carbon energy options:
Federal and provincial policies are increasingly adopting low or zero carbon
energy system approaches. This results in a shift from fossil fuel industry
subsidy and investment to support for renewable energy and conservation.

Costing carbon creates new opportunities: There is a growing market for
carbon reductions, with economic opportunities provided by carbon pricing.

Renewable energy is more accessible than ever: It is becoming easier

for cities, households, and businesses to generate their own energy. Net-
metering arrangements with power providers and the declining costs of
renewable energy systems are creating opportunities for small to large-scale
renewable energy projects.

Energy storage technologies are changing the grid: Technologies like
large lithium-ion batteries are already available for houses and businesses.
Installations will increase rapidly as their costs continue to decline.

New models of electric vehicles are available every day: Electric vehicle
sales are increasing quickly across the country. EV ranges are increasing and
charging options are more common, creating consumer security. As EV prices
continue to decline and more models become available, EVs will increasingly
displace internal combustion engine vehicles.

Heating systems remain a challenge, but new options are coming online:
Heat pumps continue to improve in efficiency and more models than ever
are available. District energy is gaining traction as an efficient system for
providing heating and cooling to communities, with the flexibility to add or
subtract energy sources as required.

New financing strategies are increasing participation: Municipalities and
financial institutions are offering mechanisms to reduce financial barriers

to energy retrofits and renewable technologies. Property-assessed Clean
Energy (PACE) programs are a good example. Municipalities around the world
are creating innovative policies and strategies to support or engage with
these trends while advancing local priorities such as reducing air pollution,
stimulating economic development and new employment opportunities,
increasing the livability of the commmunity, and improving affordability.

The CEEP applies these trends in its actions and their proposed implementation.

GREATER SUDBURY COMMUNITY ENERGY & EMISSIONS PLAN




Creating the CEEP

Tracking Emissions

The CEEP follows the Global Protocol for Community-Scale Greenhouse Gas
Emission Inventories (GPC Protocol), a global framework describing how
municipalities can estimate and report local GHG emissions, enabling them

to benchmark emissions trends and reduction progress against their peers.
Consistently applied, the framework also allows the aggregation of municipal
emissions inventories for provincial emissions totals, and provincial aggregations
for national-level emissions totals (which federal governments use to report

to the UNFCCC). The GPC defines three ‘scopes’ of emissions, as illustrated in
Figure 4.
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Figure 4. Emissions scopes as they relate to geographic and inventory boundaries.’

Charting a Low-carbon Future

The creation of Greater Sudbury’'s CEEP followed four steps.

1. Current and Expected Energy and Emissions

The CEEP begins in the baseline year 2016 — a federal census year for which there
is accurate demographic, energy, and emissions data. Quantitative modelling
analysis details what is likely to happen with Greater Sudbury’s energy use and
GHG emissions production if no additional policies are introduced between now

7 Image source: Consumption-Based Inventories of C40 Cities.
https:.//www.c40.org/researches/consumption-based-emissions




and the target year 2050. This is the business as usual scenario (BAU).

Modelling for the 2016 baseline year and 2050 BAU scenario was completed using
CityInSight, a comprehensive energy, GHG emissions, land-use, and finances
model developed by SSG and whatlf? Technologies Inc. that uses the GPC
Protocol Framework. This report uses a GPC BASIC inventory approach, which
includes GHG inventories and modelling of the following elements:

* Residential buildings;

* Commercial, municipal, and institutional buildings and infrastructure;

* Fugitive emissions occurring from the transportation and distribution of
natural gas;

* On-road resident and visitor transportation;
* Industrial processes.
* Solid waste disposal; and

* Wastewater treatment.

2. Actions Development

Dozens of energy and emissions actions in the energy efficiency, energy
generation, transportation, and buildings sectors were considered for the CEEP.
Public and stakeholder engagement events were held to discuss actions and the
appetite for levels of ambition for their implementation. Study, assessment and
vetting by City staff, stakeholders, and the consulting team determined a final
slate of actions to consider for modelling in low-carbon scenarios.

3. Scenario Exploration

After presenting the results of a 65% emissions reduction scenario to the public
and City Directors, two energy and emissions scenarios were refined in which the
determined actions were tested to varying extents: an 80% emissions reduction
from 2016 levels by 2050 and a climate emergency 100% emissions reduction. The
energy and emissions impacts of each action were modelled from the baseline
year to the target year (2016-2050) using CityInSight.

4. Recommendations and Implementation
Framework Development

Based on the scenario modelling, final actions were refined by City staff,
stakeholders, and the consulting team. An implementation framework provides
guidance on how each action can be implemented.
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Greater Sudbury’s Energy and
Emissions Future

The city's baseline energy and emissions information describes where energy

is currently sourced and how it is used, as well as the GHG emissions associated
with its use. The BAU forecast uses sound assumptions about future buildings,
transportation, waste, and energy generation and use circumstances to forecast
the city's expected energy and GHG emissions profile in 2050.

Although Greater Sudbury's population is expected to increase slightly, overall
energy use and GHG emissions are expected to decrease in the BAU scenario.
The decreases are a long way from achieving national and international GHG
emissions reduction targets, but it is at least a positive trend. The following
sections explore where Greater Sudbury’s energy and emissions trends are
currently headed.
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Energy and Emissions Baseline and
Forecast

Demographic Changes

It is estimated that there will be some increase in population, employment,
housing, and vehicle ownership over the next 30 years. 2016 National Census
(performed every 5 years) data provides population, employment, and housing
baseline information and projections. Population numbers used here are adjusted
for current and expected student populations. Greater Sudbury's population is
projected to increase by 7,650 people by 2051, with 10,370 additional jobs, and
5,150 more homes (Figure 6). This demographic information helps establish the
community’s energy and GHG emissions baseline and trends.

200

1841
176.4 o
180 |o—
160
= 140
©
C
T 120
3 981 —Population
£ 100 |g77 —0 —Employment
0 o—
. 80 Households
el
g 60
3 70.0 752
40
20
0
O WO NN OV OO NG VWWOoONSN O @O
BBNSNNNMBMMM\T\T\T\f\TL{)
NN%NQ%%%N%%%%%%%%%

Figure 6. Forecasted population, employment and dwelling units, 2016-2050.




Greater Sudbury’s Present and Projected
Total Energy Use

Total Energy Demand

Total community energy use includes all energy used by buildings, transportation,
and infrastructure. Under the BAU scenario (in which no major energy and
emissions interventions are made), energy use is expected to decline 6% by 2050
(Figure 7). Although total energy use generally scales with increased population,
there are some expected energy efficiency advances in buildings, fuel efficiencies,
electrification of vehicles (electricity is more efficient than gasoline), and reduced
building heating demand due to decreased heating degree days.
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Figure 7. Forecasted total community energy use, 2016-2050.




Where Energy Comes From

Gasoline (vehicles), natural gas (space and water heating), and electricity provide
most of Greater Sudbury’s energy (Figure 8). Gasoline use declines by 2050 as
vehicles become more fuel efficient and electrify. Natural gas is also projected
to decrease slightly as heating demand decreases. Gasoline, natural gas, and
electricity remain areas of focus for efficiency and shifting to clean electricity
sources in 2050.
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Figure 8. Forecasted community energy use by energy source, 2016-2050.




Where Energy is Used

Now and in 2050, the majority of energy is used in the industrial and residential
buildings sectors, followed by transportation and commercial buildings (Figure 9).
While the transportation sector is expected to see some decline in energy use
over the time period, the buildings sectors remain relatively consistent. In the
BAU scenario, energy used in the commercial sector is expected to decline
slightly (-4%) while energy used in the residential sector increases slightly (+3%)
between 2016 and 2050. There is potential for energy efficiency improvements in
all sectors; the largest opportunity being with industrial processes and residential
buildings.
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Figure 9. Forecasted community energy use by sector, 2016-2050.




How Energy is Used

Figure 10 shows energy use by end use. Industrial processes, space heating,

and transportation account for the majority of energy use in 2016 through 2050.
Space heating energy demands decrease by 5% over the time period. Population
increases drive increased energy use in water heating, major appliances, and plug
loads. Transportation energy consumption decreases over the time period due

to improved fuel efficiency standards in vehicles and an incremental uptake of
electric vehicles (which contributes to increased electricity consumption).
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Figure 10. Forecasted community energy use by end use, 2016-2050.




Energy Flows

The Sankey diagram below depicts the flow of all energy across the entire city,
from its source (left) to its end use sector (middle). Sums of total energy used
and lost are on the right. The height of each bar indicates how much energy is
supplied, used, or lost.

The diagram demonstrates that burning gasoline and diesel in vehicles is not
very efficient — much of the fuel is wasted. Natural gas use in buildings is more

efficient, although a substantial portion of it is also lost. The ratio of useful energy
to conversion losses in 2016 is 2:1 (i.e. for every 2 gigajoules of energy used, 1 is lost).
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Figure 1. BAU Sankey diagram of energy sources, uses, and use/losses, 2050.




Present and Projected Total GHG Emissions

Total GHG Emissions

In 2016, Greater Sudbury’s energy use in buildings, transportation, and
infrastructure resulted in 1.8 million tonnes of carbon dioxide equivalent (MtCO.e)
emissions. In the BAU scenario, total projected GHG emissions decrease by 12%
by 2050 (Figure 12). This is consistent with the forecasted reduction in energy use,
with savings in natural gas and gasoline being the primary drivers of emissions
reductions in the BAU scenario.
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Figure 12. Forecasted total community emissions, 2016-2050.

The emissions baseline (2016) and projections (2050) indicate the magnitude of
the net-zero emissions target. By 2050, emissions must be reduced by 1.8 million
tonnes from the baseline level of 2016, and by 1.6 million tonnes from the target
year level of 2050.




Emissions from Energy Sources

In 2016, the highest emitting energy source was natural gas, with 40% of total
emissions (Figure 13). Diesel use was responsible for 8% of emissions. Gasoline use
was responsible for 27% while waste constituted another 8%.

By 2050, gasoline and diesel emissions are forecasted to decrease by 29% and 11%,
respectively, due to improved fuel emissions standards, vehicle fuel efficiency, and
EV uptake. Fuel oil emissions are expected to decline as its use decreases. Natural
gas emissions remain roughly the same. Waste emissions scale with the expected
additional population, increasing by 6%. Electricity related emissions are expected
to increase 32% by 2050 as more natural gas electricity production facilities are
added to the grid to meet increasing province-wide demand.
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Figure 13. Forecasted GHG emissions by energy source, 2016-2050. Fugitive emissions
are those attributable to losses in energy transmission (e.g. natural gas escape).




Where Emissions are Produced

As the largest users of fossil fuels, it is no surprise that industry and
transportation are responsible for the majority of Greater Sudbury's emissions,
with 28% and 32% of total 2016 GHG emissions, respectively (Figure 14). Emissions
decreases are forecasted in these sectors by 2050 as fossil fuel use decreases.

2

1.8
C . .
2 14 M Fugitive
£ 12 B Waste
0]
8 1 Commercial
% Residential
C
5 Industrial
+—

B Transportation

2016
2018
2020
2022
2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050

Figure 14. Forecasted GHG emissions by sector use, 2016-2050.




Greater Sudbury’s light trucks (pickup trucks, vans, and SUVs) are responsible
for the majority of vehicle emissions, now and in 2050. Although EVs and fuel
emissions standards reduce transportation emissions substantially by 2050
(mostly in cars), expected increases in car ownership (light trucks especially) and
number of trips result in the levelling off and slight increase in emissions after
2035.
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Buildings Emissions Sources

Space and water heating (largely with natural gas) account for 68% of buildings
emissions in 2016. Space heating emissions are expected to decline 5% as fewer
heating degree days reduce heating demand. Space cooling related emissions
are expected to increase as cooling degree days rise. Water heating emissions
are expected to increase 9% as the population increases. Lighting, appliance, and
plug load demands all increase with population as well, with their associated
emissions following suit. These expected changes in emissions by building

end use result in very little difference in total annual building sector emissions
between 2016 and 2050.
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Figure 16. Forecasted building sector emissions by end use, 2016-2050.



Current Energy and Emissions Outlook

Mostly thanks to current Federal transportation direction on vehicle fuel efficiency,
fuel emissions factors, EV incentives, and slightly reduced heating demand,
Greater Sudbury’s energy and emissions future is expected to improve slightly
over today’s conditions. Total energy use and emissions are expected to decrease
slightly over the 2016-2050 time period.

Sudbury’s 2016 (baseline year) emissions levels were 1.8 MtCO_e. Reducing Greater
Sudbury’s annual emissions by 80% of 2016 levels by 2050 means bringing
emissions down to 360,000 tCO.e in that year.

In the climate emergency scenario in which emissions reduction action is taken to
limit global average warming to +1.5°C, global emissions must be net-zero by 2050.
For Greater Sudbury to achieve this target, all expected 1.6 MtCO,e of emissions in
the 2050 BAU scenario would have to be addressed through reduction efforts and,
likely, offsetting through renewable energy production and carbon sequestration
(e.g. afforestation).

GREATER SUDBURY COMMUNITY ENERGY & EMISSIONS PLAN
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Part 2: Charting a Path for
the CEEP

Transitioning a community to clean, low-carbon energy sources requires
minimizing energy use and shifting from decades-entrenched fossil fuel-
based energy use to renewable energy sources. Shifting from fossil fuel power
to electricity—electrification—provides flexibility in how power is generated,
delivered, and used. Electrification can easily reduce community emissions in
places where the electric grid is powered by renewable energy — Ontario’s grid
has relatively low emissions factors compared to other provinces that rely more
on coal and natural gas generation.

Three key concepts are used in the CEEP to help navigate low-carbon community
planning:

* The Reduce-Improve-Switch paradigm;
* Community energy planning prioritization; and

* Infrastructure, mechanical, and energy systems turnover.

The Reduce-Improve-Switch Paradigm

Low-carbon community planning considers a wide variety of actions in the
transportation, buildings, industrial activity, energy use and generation, waste,
and land-use sectors. The actions can be classified under one or more categories
of Reduce, Improve, and Switch: reducing energy consumption, improving the
efficiency of the energy system (supply and demand), and fuel switching to low-
carbon renewable sources.

The most effective approach in transitioning to a low-carbon community is to
first reduce the amount of energy needed as much as possible through energy
efficiency and conservation, and then to switch to low carbon fuel sources to
supply the remaining demand. The sequence of the approach is important: by
avoiding energy consumption (Reduce), retrofit requirements (Improve) and the
need to generate renewable energy (Switch) are both reduced.



Table 1. Sample Reduce-Improve-Switch actions.

BUILDINGS TRANSPORTATION WASTE

REDUCE Build efficient and Build compact, Implement

Reduce energy low-carbon new complete strategies to

consumption buildings. communities and prevent the

and optimize transit-oriented creation of waste.

energy demand. development.

IMPROVE Upgrade to energy Improve vehicle fuel Improve the

Increase energy  efficient lighting efficiency. efficiency of

use efficiency. systems. Perform waste collection
energy retrofits for practices.

existing buildings.

SWITCH Source energy Switch to electric Collect landfill
Shift to low from renewable vehicles that use fugitive

carbon energy sources. renewable energy emissions for use
sources. sources. as renewable

natural gas.

Community Energy Planning Prioritization

The actions can also be categorized broadly as applying to new infrastructure or
existing infrastructure. Infrastructure is the first priority in community energy
planning as it locks communities into its use for decades. The second planning
priority is to address major production processes, transportation modes, and
building design. The final priority is making energy-using equipment efficient.
This prioritization hierarchy concentrates actions where the options to intervene in
the future will be fewest.

Infrastructure, Mechanical, and Energy
Systems Turnover

There are cyclical opportunities to address existing infrastructure, such as the
natural transition at the end of serviceable life, between now and 2050. Different
types of infrastructure have different degrees of longevity, for example building
HVAC systems (moderate longevity) versus their envelopes (high longevity).
Increased energy efficiency can be realized by investing in appropriate upgrades
during cycles of infrastructure maintenance and renewal.
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Through technical analysis, research, and public, stakeholder, and City staff input,
dozens of energy and emissions actions were vetted. The actions were modelled
in CityInSight and two final suites of actions were determined for modelling in
scenarios. The actions are grouped into eight general strategy sectors:

1. Compact, complete communities. Historical neighbourhood and city
design and development has led to high energy use and high emissions
lifestyles. Energy efficient land-use approaches achieve great emissions
reductions along with a variety of socio-economic co-benefits.

2. Efficient buildings. This strategy involves making deep energy efficiency
retrofits to all buildings in the community and ensuring that new buildings
are built to superior energy standards.

3. Water, Wastewater, and Solid Waste. Education, awareness and incentive
programs coupled with upgrades to the water distribution, wastewater
treatment, and solid waste diversion systems aim to achieve energy
efficiencies and emissions reductions in these sectors.

4. Low-carbon transportation. This strategy focuses on vehicle electrification,
increasing and improving public transit services, and making more trips by
walking, cycling and other means of active transportation.

5. Industrial efficiency. Local natural resource industries are already
researching options for increasing energy efficiency and decreasing energy
use costs. Vehicle electrification and increasing the efficiency of industrial
processes will achieve emissions reductions while benefitting the industrial
bottom line.

6. Local clean energy generation. Energy for buildings and vehicles can
be produced locally. Solar photovoltaic systems are a central approach to
achieve this, renewable natural gas from waste is another. This strategy
includes actions to divert waste from landfills, generate energy from landfill
gas, and minimize fugitive emissions.

7. Low-carbon energy procurement. It is challenging to provide all Greater
Sudbury’s energy needs locally. The energy demand that remains after
energy efficiencies are maximized may not be met by local generation
alone. Procuring low-carbon energy from outside the city’'s boundaries
bridges the renewable energy and emissions reduction gap.

8. Carbon sequestration. Afforestation efforts can provide trees to sequester
enough carbon to bridge the emissions gap remaining after Reduce-
Improve-Switch actions have been taken.



Scenario Assumptions

The BAU, 80% Reduction, and Climate Emergency scenarios were modelled using
CitylnSight with varying actions assumptions, summarized in the following table.
Unless otherwise noted, all actions are taken by and/or scaled up to the year 2050.
The suite of CEEP actions under the 80% Reduction and the Climate Emergency
scenario changes Greater Sudbury’s 2050 energy and emissions outlook as
compared to the BAU scenario. The actions under the 80% Reduction scenario are
ambitious, while those under the Climate Emergency scenario are very ambitious.
All actions are considered to an extent determined to be attainable by the City,
community, business, and industry, albeit with substantial effort in some cases.

Table 2. Scenario assumptions.

BASELINE/BAU

DEMOGRAPHICS

. 176,435 (2016) — N
Population (people) Projections held constant
184,000 (2050)

87,714 (2016) —

Employment (jobs) Projections held constant

98,080 (2050)
COMPACT, COMPLETE COMMUNITIES

Continue current 80% of new development is in urban centres

. L. . development or adjacent to existing or new transit services,

Spatial distribution T

patterns. starting in 2025.

. . Same as baseline Average home size decreases 20% due to more

Dwelling size ) ) ) o

sizes. multi-family buildings.

. . Same as baseline The share of new homes that is single-family

Building type mix o .

building mixes. decreases to 10%.
EFFICIENT BUILDINGS

. New homes are 5% +15% more efficient Passive House
Efficient new . . .
h more efficient every | every 5years starting in| Standard efficient
omes

5years. 2020. starting in 2030.
Efficient new New construction +15% more efficient Passive House
commercial is 5% more efficient every 5 years starting in| Standard efficient
buildings every 5 years. 2020. starting in 2030.
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Retrofit homes

Minimal retrofit
instances.

Achieve 50% thermal
savings and 30%
electrical savings

in 80% of existing
dwellings by 2050
starting in 2020.

Achieve 50% thermal
savings and 50%
electrical savings

in 100% of existing
dwellings by 2040
starting in 2020.

Retrofits
commercial

Minimal retrofit

50% thermal savings
and 30% electrical
savings in 80% of

50% thermal savings
and 50% electrical
savings in 100% of

- instances. L . - L
buildings existing buildings by existing buildings by
2050. 2040.
Standard Recommission all buildings over 200,000 ft?

Recommissioning

recommissioning
instances.

and 40% of buildings over 25,000 ft? every 10
years for 10% energy savings.

City retrofits

Same as current
efficiencies.

100% of City buildings are retrofit to net zero

emissions by 2040.

Heat pump
installations

Current instances of
heat pump use are
extrapolated.

40% and 30% of homes
have air source and
geothermal heat
pumps, respectively.
75% of space heating
and 100% of space
cooling is electric in
commercial buildings.

70% and 30%

of homes have

air source and
geothermal heat
pumps, respectively.
75% of space heating
and 100% of space
cooling is electric in
commercial buildings.

WATER, WASTEWATER, AND SOLID WASTE

Water pumping

Current efficiency

Decrease energy used in pumping by 2%/year.

efficiency held constant.
Water use Current efficiency

.. Decrease water volume use by 2%/year.
efficiency held constant.

Solid waste
diversion and
wastewater
treatment

Baseline generation
and diversion rates
extrapolated from
current.

90% of residential and industrial, commmercial,
institutional (ICl) waste diverted by 2050.

Installation of anaerobic digestion facility

for wastewater and organics treatment with

biogas capture for use as RNG.

COMMUNITY ENERGY & EMISSIONS PLAN
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BASELINE/BAU

LOW-CARBON TRANSPORTATION

Expand transit

Follows the Transit
Action Plan.

10-minute frequency on high-demand routes,
20-minute frequency on medium demand
routes, 7 days/week service.

Transit mode share increases to 25%.

Electrify transit

Current fuel mix held
constant.

100% new vehicles
electric and right-sized
fleet by 2040.

100% new vehicles
electric and right-
sized fleet by 2035.

Cycling & walking
infrastructure

Current mode shares
held constant.

20% of trips are walking
(<2km) and cycling
(<5km).

35% of trips are
walking (<2km) and
cycling (<5km).

Electrify city fleets

None.

100% electric by 2035.

100% electric by 2035.

Electrify personal
vehicles

3% of personal
vehicles are EVs by
2040.

100% of all new sales
are EVs by 2035.

100% of all new sales
are EVs by 2030.

Electrify
commercial
vehicles

Current mix held
constant.

INDUSTRIAL EFFICIENCY

Scales up to 100%
electric of all new sales
by 2030.

Scales up to 100%
electric of all new
sales by 2030.

Electrify mining
vehicles

Scales up to 100%
electric of all new
sales by 2040.

Scales up to 100%
electric of all new sales
by 2030.

Scales up to 100%
electric of all new
sales by 2030.

Industry processes

Decrease industrial process emissions by 50%

. No change.
efficiency by 2040.
Include suggested Include suggested
Continue initiatives (e.g. initiatives (e.g.

Mining industry

current energy
and emissions
trajectories.

superstack
replacement) and
reduce overall energy
use 25% by 2050.

superstack
replacement) and
reduce overall energy
use 35% by 2040.
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CLIMATE
EMERGENCY

BASELINE/BAU 80% REDUCTION

LOCAL CLEAN ENERGY GENERATION

Ground mount Current instances
+10 MW per year. +20 MW per year.
solar held constant.

90% of new buildings 90% of new buildings

. and 50% of existing and 80% of existing
Current instances o o
Solar PV - net buildings have solar buildings have
. of solar PV use held ) ) ]
metering PV installed, supplying | solar PV installed,
constant. . ; . .
50% of their electric supplying 50% of their
load. electric load.

Expand DE systems in the downtown core
L. Current systems held o .
District energy where building density thresholds are met to a

constant. .
23MW capacity.

Scale up to 50 MW by 2050 in decentralized
storage.

LOW-CARBON ENERGY PROCUREMENT

Replace 75% of the
RNG Procurement None. None. remaining natural gas
with RNGC.

Energy storage None

Replace 100% of

Electricity the remaining grid
None. None. o .
Procurement electricity with green
electricity.

CARBON SEQUESTRATION

Increase reforestation

Consistent with . . and afforestation
Increase forest ) Consistent with current

current reforestation . efforts to quadruple
cover reforestation efforts. .

efforts. carbon sequestration

rates by 2050.




Complete, Compact Communities

As cities expand outward, they convert agricultural and vacant land to suburban
uses. Costs increase for the municipality to provide and maintain infrastructure
such as roads, pipes, and emergency services. Residents are more likely to be
dependant on cars, driving longer distances, adding stress and time to commutes.
Once neighbourhoods are built, it is difficult to alter the development pattern,
thus locking in transportation patterns, building design, infrastructure, and
energy supply for decades to come.

Land-use policy is also some of the most cost-efficient energy and emissions
actions a municipality can take. Unlike retrofitting buildings or creating new
energy systems, directing new development to create complete, compact
neighbourhoods is very low cost.

Well-considered land-use policy also achieves many objectives simultaneously.
Infill and compact, complete developments provide greater support for transit
services. They also allow more trips to be made through active transportation, as
places of work, play, schools, and services are close by. Smaller homes and homes
that share walls are much more energy efficient, which reduces energy bills.

All these elements have impacts on energy use and emissions production. It
makes sense to upgrade existing communities where possible and ensure new
communities are complete. Land-use is a critical area of focus for energy efficiency
and emissions reduction. It is a low-cost effort to ensure decades of low-carbon
infrastructure is in place.

Through CEEP implementation, it is expected that residential development would
focus on multi-family and mixed-use buildings. Apartment and condominium
buildings are typically more energy efficient than single family homes. This is in
part due to smaller dwelling sizes. Under CEEP implementation, it is expected that
new homes would be 25% smaller than existing homes, on average. The focus on
multi-family and mixed-use housing would also result in fewer new single-family
homes. By 2050, the share of new single-family homes being built would decrease
to 10% of total housing starts.
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Efficient Buildings

New Buildings

Compared to many emissions-saving actions, energy efficient new buildings are
easy to achieve. Energy use intensity targets (i.e. kw/m?/year) can be established
and met through efficient heating, ventilation and air conditioning systemes,
other mechanical systems, and building envelopes (walls, ceilings, and windows).
Passive House buildings consume up to 90 percent less heating and cooling
energy than conventional buildings. It is applicable to almost any building type.
Buildings built to the standard provide fine-tuned control over indoor air quality
and temperature with simple and durable systems. The operating costs of Passive
House buildings is very low.

Existing Buildings

The existing building stocks present a greater challenge than new buildings -
their energy inefficiencies have already been locked in. They also represent a
great energy efficiency and emissions reduction opportunity. Although most
buildings will require similar types of retrofits, some tailoring of the approach
will be required. Building energy assessments are a good way to determine the
most effective retrofit approach. Many homes in Sudbury could benefit from
upgrading their envelopes and updating their heating systemes.

Water, Wastewater, and Solid Waste
Potable Water

Greater Sudbury’s potable water distribution system pumps water throughout
the nearly 4,000 square kilometre commmunity. Two major efforts can reduce

the energy (electricity) used in the system: reducing end water use volumes

and increasing the efficiency of the mechanical systems used in treatment and
distribution. Education and incentive programs are required for the former while
pumping station upgrades are required for the latter. The water distribution
system is already undergoing diagnosis for pump upgrades that will greatly
reduce energy use, following on a pilot project that achieves 50-60% greater
energy efficiency. Automated water metering systems are planned as well, which
will encourage water savings. Wastewater anaerobic treatment plants have been
explored and are an option for facility upgrades that would produce renewable
natural gas.



Solid Waste and Wastewater

Greater Sudbury’s solid waste and wastewater activities have some of the richest
metrics and plans in the city, allowing precise tracking of actions targeting
emissions reductions in these sectors. A gas capture system is already in place

at the Sudbury landfill. As the landfill volume grows, so too can the system’s
renewable natural gas generation capacity. Decreased weekly garbage volume
limits, improved organics collection, increased diversion, and changes to disposal
fee structures are some of the approaches that have been considered by the City
that could decrease waste-generated emissions. Reducing wastewater through
education programs and water saving fixture incentive programs will reduce
emissions from treatment plants, as will improving end treatment to higher
standards.
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Low-carbon Transportation

Transit

Transit service enhancements are already being made in Greater Sudbury with
the updated Transit Action Plan and the new GOVA family of transit services. As
new building and land-use actions are coordinated, enhanced transit services will
become increasingly viable. Increasing transit frequency, right-sizing the fleet for
different routes and schedules, and offering integrated transit service with GOVA
Plus, GOVA Zone, park-and-rides, and cycling infrastructure are some of the
actions that will increase ridership.

As transportation is responsible for the most emissions of all sectors in Greater
Sudbury, replacing trips made by car with transit trips is an important emissions
reductions action.

Vehicles

The two major approaches to reducing vehicle emissions are to reduce trips and
to make vehicles more fuel efficient. Creating complete, compact communities
and enhancing transit services helps to reduce vehicle trips. The fuel efficiency

of the internal combustion engine vehicle has improved only marginally over the
last century. The emerging shift to electric vehicles is a leap in energy efficiency.
Electrifying City fleets, commercial vehicles, business fleets, and personal vehicles
will result in great emissions reductions.

With EV prices dropping and more models becoming available every year, fleet
and personal vehicle electrification is becoming easier. The growing EV market
will shift some new car purchases to electric versions, but several coordinated
actions are required to accelerate the EV transition in Greater Sudbury, including
education and awareness programs, coordinating a bulk buy program, and
partnering with local car dealerships to increase model variety and support
promotion.

Supplying EV charging infrastructure is a key consideration in the shift to EVs. EV
ranges are getting longer, but ‘range anxiety’ still exists for prospective owners.
Approaches to public, business, and private EV charging infrastructure are
presented in the Greater Sudbury EV Study (Appendices).



Few trips are currently made by walking, cycling, or other mode of active
transportation in Greater Sudbury. The amalgamation of former towns is spread
out, making many trips too far for comfortable active transportation. As proven

in various cities around the world, balancing the provision of infrastructure,
application of appropriate land-use policy, and use of market forces is the most
effective way to achieve transportation mode shift away from personal vehicles to
transit, walking, and biking. Focusing on one of these elements without attention
to the others results in poor services, low uptake, and negative stigmatization of
the so-called alternative modes of transportation. By aptly considering all three in
any transit or active transportation efforts made, the City may achieve success in
progressing towards its mobility goals. Transit and active transportation are also
key options for reducing household transportation expenditures.
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Local Clean Energy Generation
District Energy

Expansion of Greater Sudbury’s central district energy systems will make heating
energy delivery more efficient. Infill development will provide greater building
density, making the systems more effective. Although these systems currently
operate on natural gas, the facilities could be retrofit to use one or a combination
of renewable energy sources like geothermal exchange heat pumps, air source
heat pumps, solar PV or thermal, or renewable natural gas.

Solar PV

Solar PV systems are a local energy generation approach that reduces the

need for grid electricity, which is likely to be supplied at least in part by natural
gas generation for the foreseeable future. Greater Sudbury could replicate the
success of the Capreol 10 MW solar PV system in various locations throughout the
community. Solar PV incentive programs for existing buildings and requirements
for new buildings could quickly expand the local electricity generation capacity of
the community.

Energy Storage

Renewable energy can be stored for use when needed, in battery electric storage
or pumped hydro storage, for example. Stored renewable energy can be deployed
when needed, bridging the temporal gap between when energy is produced

and when it is needed, for example at night and during peak demand periods.
Releasing stored energy decreases reliance on fossil fuel-based peaking plants
that operate during peak demand hours (e.g. mornings and evenings). The
current c