UALITY URBAN ENERGY SYSTEMS OF TOMORROW

ADDRESSING THE 2050 ENERGY
& ENVIRONMENTAL CHALLENGE

YSTEMES D'ENERGIE DE QUALITE POUR LES VILLES DE DEMAIN

SYSTEMES D'ENERGIE URBAINS INTEGRES -
RELEVER LE DEFI DE L'ENERGIE ET
DE L'ENVIRONNEMENT POUR 2050



1. The Challenge
Why QUEST?

2. The Proposition
What are QUEST objectives?

3. The Process
How i1s QUEST proceeding?




Why QUEST?

3 YSTEMES D'ENERGIE DE QUALITE POUR LES VILLES DE DEMAIN

uaLITY Urean ENERGY SysTEMS OF TomorrOw . : -
SYSTEMES D'ENERGIE URBAINS INTEGRES -

ADDRESSING THE 2050 ENERGY RELEVER LE DEFI DE L'ENERGIE ET
& ENVIRONMENTAL CHALLENGE DE L'ENVIRONNEMENT POUR 2050



NRTEE’s GHGs Emissions Reduction Policy Scenarios
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Canada's Urban Energy Use - 2005

« Large emitters — energy Commercial /

I I " Institutional Residential
production and industrial o esidenia
users account for
around half of energy Trensportation

. . 18%
and GHG emissions

Industrial 6%

e QUEST Is concerned
with the other 50%

Non-Urban
52%

Source: CGA's estimate from NRCan’s Secondary End-Use Database - 2005
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* Reducing GHGs is important but improving efficiency
and reducing energy use is also essential because of:

— Generation and distribution constraints

— Security of supply
— Economic reasons

« A sustainable energy system:

— Accounts for all environmental impacts and social externalities

— Delivers energy services at extremely high levels of reliability

— Reduces or at worst minimizes increases in the energy cost
intensity of the economy

— Is robust and adaptable in the face of uncertainty, including rapid
technological change, resource supply disruption and a changing
climate
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In 2003, over
55% of primary
energy used In
Canada ended
up in losses

This does not
account for
Increased
efficiencies
possible in the
« useful »
energy stream
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ADDRESSING THE 2050 ENERGY
& ENVIRONMENTAL CHALLENGE

Losses 55%

Useful 45%

Source: Canada’s Energy Flow — Detailed Version 2 — NRCan OERD, August 2006
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What are QUEST objectives?
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 Density, land use, orientation, waste management,
transportation networks and energy delivery
networks all interact and either create or eliminate

opportunities, such as:

— Distributed power and co-generation

— Heat management: cascading and exchanging energy
between sectors

— Energy from waste: MSW, sewers, etc.
— Cost effective and reliable solar and ground source

energy at community scale
— Reduced travel or higher density movement/modal shift
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From 1981 to 2006 Canada Energy Trends 1981-2006

* Energy/GDP ratio has 1,2

decreased by more than

25% 11 1.12
« GHG/Energy ratio has 1

decreased by more than

11% 0,9 -
But...
« Energy/Population ratio has 0,8 -

increased by 12% 0.7
And ’ N
 GDP has almost doubled 0,6 )

* Population has increased by

more than 31% &d F P L PGP
so.. UG R P
« GHG/Energy & Energy/GDP Energy Use/GDP = GHG/Energy Use
have both to accelerate their :
Energy/Population GHG/GDP

rate of improvement

Source: NRCan
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* Achieving a GHG reduction of 60-70% by 2050 equates
to a 85 to 90% reduction in GHG intensity of the
economy over 42 years — compared to a 33% reduction
achieved over 25 years between 1981 and 2006

e Decarbonization — decreasing the GHG/Energy ratio -
and increased electrification is one part of the solution

e But it needs to be complemented by much greater
emphasis on energy efficiency, distributed power, heat
management, use of local sources (geo, bio, solar,
waste) and corresponding urban design to facilitate — in
order to further decrease the Energy/GDP and

Energy/Population ratios
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Improve Efficiency - reducing the energy input required for a given
level of service should be the first line of approach

Optimize Exergy - using high quality energy in low quality applications
has both economic and environmental opportunity costs

Manage Heat — all feasible thermal energy should be captured and used
rather than exhausted

Reduce Waste - potential resources such as landfills, pressure,
municipal, agricultural, industrial and forestry waste should all be
exploited

Use Local Resources - biomass, ground source, solar and wind
energy are all locally available and should be utilized

Use Grids Strategically — electricity and natural gas grids should be
used to optimize the system and ensure reliability
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Integration _ of land-use, transportation, energy,

water and waste systems planning

An enabling platform _ of higher density, mixed
use developments of energy efficient
buildings/housing

A backbone of district energy/utility grids, allowing
cascading of energy use

Distributed smaller scale energy systems,
iIntegrated with other infrastructures
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Source: Green Municipalities — A Guide to Green Infrastructure for Canadian Municipalities. Prepared for the FCM by the Sheltair Group, 2001
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How Is QUEST proceeding?
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e Multi-Sectoral - including:
Federal, provincial and
municipal governments
Planners, architects and
engineers

Energy delivery networks —
power, gas, motive fuel, heat
Developers and builders
Transportation providers
Energy service companies —
equipment makers, ESCQO’s
Owners and users
Environment and other NGO's

e Fuel Neutral - including:
— First looking at demand
— All appropriate energy sources:
renewables and grid
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Sustainable - including:
— Energy

GHGs

Water

Waste

Air quality

e« Community Scale - including:
— Land Use
— Infrastructures
— Transportation
— Houses & Buildings



November 2007-Niagara on the Lake, ON

Two days - workshop format
No pre-determined outcome
60 people, from various sectors

White paper rolled out this past spring
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« QUEST I participants agreed that:

— The GHG and energy sustainability challenge entails
very large systemic shifts — big technology fixes will not
do it by themselves even supplemented by individual
equipment changes such as lighting, heating and
appliances

— Despite the complexities, an integrated approach at the
community level should be able to pay dividends
commensurate with the effort but this proposition needs
to be better demonstrated if we want to get traction

— There are examples showing that over 50% reduction Iin

grid energy use can be achieved using an integrated

approach
18



Price carbon appropriately

Increase the awareness of decision and
policy makers

Deepen the understanding and guantification
of benefits

Improve cross-sectoral information exchange
and collaboration
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e Study on stakeholders’ engagement and
governments’ initiatives in UIES

e Scenario Planning - Exploring scenarios to
2050 for carbon constrained energy end-
use markets and implications for
stakeholders
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e QUEST outcomes have been discussed with
various governments and a growing network of
stakeholders

« The QUEST Collaborative is expanding to a
national network of champions and interested
stakeholders.

 The list of QUEST supporters is growing
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BC Hydro

British Columbia
Government

Canada Green Building
Council

Canadian Association of
Petroleum Producers

Canadian Electricity
Association

Canadian Gas Association

Canadian GeoExchange
Coalition
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Canadian Petroleum
Products Institute

Canadian Urban Institute
Federation of Canadian
Municipalities

Imperial Oil Foundation
Natural Resources Canada
Ontario Power Authority
Pollution Probe

Transport Canada



 Victoria November 25-27, 2008

By invitation — all sectors of the economy
To validate energy end-use scenarios

To establish goals and short term actions
Includes one day for BC Communities

workshop
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e Initiating a study on the potential of integrated
energy systems

 Building support for long-term effort
— Expanding the network of supporters
— Groups have expressed interest in initiating
provincial “QUESTSs” e.g. Ontario, Alberta

* Developing QUEST Il concept — Eastern
Canada workshop in 2009
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Thank you!

Louis Marmen
Director, Gas Markets

Canadian Gas Association
Lmarmen@CGA.CA

25



Honorary Chair: Michael Harcourt, Former BC Premier

Francis Bradley, Vice-President, Canadian Electricity Association

Karen Farbridge, Mayor, City of Guelph

Brent Gilmour, Canadian Urban Institute

Erik Kaye, Senior Policy Advisor, BC Energy, Mines and Petroleum Resources
Kevin Lee, Director, Housing Division, Office of Energy Efficiency, NRCan
Tony Macerollo, Vice-President, Canadian Petroleum Products Institute
Julia McNally, Manager Codes and Standards, Ontario Power Authority
Thomas Mueller, President, Canada Green Buildings Council

Bob Oliver, Executive Director, Pollution Probe

Shahrzad Rahbar, Vice-President, Canadian Gas Association

Deborah Rasnick, Project Director, BC Community Development

Victoria Smith, Manager, Aboriginal & Sustainable Communities, BC Hydro
Denis Tanguay, President and CEO, Canadian GeoExchange Coalition
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Federal Government

— Natural Resources Canada
Industry Canada
Infrastructure Canada
NRTEE
National Research Council

Provincial Governments

Agence de l'efficacité énergétique du Québec
Ontario Power Authority

Alberta Climate Change Central
Saskatchewan Office of Energy Conservation

Municipalities
— City of Calgary
— City of Guelph

Associations

— Canadian Gas Association
Canadian Electricity Association
Canadian Petroleum Products Institute
Canadian GeoExchange Coalition
Net-Zero Energy Home Coalition
Canadian Urban Institute

Consultants

Marbek Resources Consultant
Enerlife Consulting

ICF International

Lawson Research
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Buildings Sector
— Canada Green Building Council
—  Windmill Development Group

ENGOS

Pembina Institute

Canadian Energy Efficiency Alliance
WADE Canada

IVEY Foundation

Sustainable Cities Foundation
Pollution Probe

Academics

— Seneca College
University of Toronto
Processus International Research Network
Simon Fraser University
University of Ontario Institute of Technology
University of Michigan

Energy Industry

Veridian Corporation
Terasen Gas

Union Gas

New Brunswick Power
BC Hydro

Toronto Hydro

Enbridge Gas Distribution
Gaz Métro

CORIX Utilities



