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CHAIR AND MEMBERS 
ENVIRONMENT AND TRANSPORTATION COMMITTEE 

MEETING ON MAY 26,2008 

JAY STANFORD, M.A., M.P.A. 
DIRECTOR, ENVIRONMENTAL PROGRAMS 81 SOLID WASTE 

OVERVIEW OF CORPORATE AND COMMUNITY SUSTAINABLE ENERGY 
INITIATIVES SINCE 2006 AND 2007 ENERGY USE INVENTORY FOR LONDON 

EXECUTIVE SUMMARY 

Since 2003, the City’s Air Quality Strategy: Moving ForwardLocally has taken an integrated approach to 
the management of air quality, climate change, and energy conservation, because these three issues 
have one common root cause - the inefficient use of fossil fuels. At the heart of this strategy is a 
continuous improvement model that governs actions undertaken to support the strategy. 

This ETC report includes a status of many initiatives underway since 2006 and introduces some of the 
next steps for the remainder of 2008 and heading into 2009: 

Part A Corporate Sustainable Energy Initiatives 
Part B Community Sustainable Energy Initiatives 
Part C Next Steps - Public Consultation - Charting a New Course for Energy Conservation and 

Sustainable Energy 
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CORPORATE SUSTAINABLE ENERGY INITIATIVES 

In 2007, the Corporation of the City of London consumed approximately 712,000 gigajoules of energy 
and spent $14.7 million on electricity, natural gas, diesel, gasoline, and other energy commodities. This 
total does not include the energy used by boards and commissions. The Corporation’s energy use 
resulted in 41,000 tonnes of greenhouse gases being produced. 

Since 1990 the City of London has been a leader in energy conservation projects. Based on the 
outcome of the Ameresco Asset RenewallEnergy Study, we were informed that many of our buildings 
are already relatively energy efficient. This is due to previous energy performance contracts with 
RoseNestar and other ongoing capital projects done by Facilities Design & Construction since the early 
1990s. Although easy upgrades or “low hanging fruit” are more and more difficult to find and implement, 
the incorporation of the corporate energy management function into Environmental Programs coupled 
with new energy conservation and renewable energy innovations has positioned the City of London to 
continue to be a leader of sustainable energy. 

Projects since 2006 and upcoming corporate energy efficiency initiatives include: 

Conversion of traffic signals to LED bulbs monitoring 
Facility Asset RenewallEnergy Retrofit Projects - Phase I 
Facility Asset RenewallEnergy Retrofit Projects - Phase II 
Leadership in Energy & Environmental Design (LEED) Green Buildings 
Green Fleet Initiative 
Intelligent Vehicle Tracking and Monitoring System Pilot Program 

COMMUNITY SUSTAINABLE ENERGY INITIATIVES 

In 2007, London as a whole used 58,200,000 gigajoules of energy, a 17% increase since 1990 (base 
year) and a 5% increase since 2002. Population growth since 1990 has been about 16%. Key findings 
on the London’s energy use include: 

A 7% decrease in residential energy use on a per-capita basis from 2002 levels. 

A transportation energy usage rate that has generally kept pace with population growth, and 
recently shown signs of decreasing. 

A 23% increase in industrial, commercial, and institutional energy use from 1990 levels. Since 
2002, there has been a 7% increase in the same sector. However, London’s economy has 
grown faster than its population. When measured against the growth of London’s economy 
between 1990 and 2007, the energy used per unit of gross domestic product has dropped by 
21%. 

Community energy use accounts for 95% of London’s greenhouse gas emissions. 

The City of London, in partnership with several local organizations, have undertaken the following since 
2006: 

Business Travel Wise Program 
Carpool Zone Ride-Matching Service 
Anti-Idling Campaigns 
Review of Idling Control By-Law 
Southwestern Ontario Clean Air Council Feasibility Study 
London’s EnerGuide Partnership Activities 
London’s Energy Efficiency Partnership (LEEP) Project 
Near-Zero Community Energy System 
Innovative Building Technology (IBT) Demonstration Project 
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Prime Focus l Strategic Direction 

CHARTING A NEW COURSE FOR ENERGY CONSERVATION AND SUSTAINABLE ENERGY 

This summer, City staff will release, subject to Council approval, a document entitled Charting a New 
Course for Energy Conservation and Sustainable Energy. This document will highlight past 
achievements; current programs, projects and initiatives; and provide potential directions the City, 
businesses and Londoners can take. There is a solid foundation of data, projects, businesses, 
academia and interested parties to build from in London. However, it must be recognized that the desire 
to increase energy conservation and use more sustainable energy sources must come from 

the City through leadership in programs, projects and initiatives 
businesses through process and other operational changes and corporate social responsibility 
programs 
the citizens of London in their daily lives 

I BACKGROUND II 

2000 - 2001 

2001 - 2003 

London’s Energy-Air Emissions Reduction Strategy Task Force Report 

Development and Implementation of an Air Quality Plan led by the Middlesex 
London Health Unit 

Vision ‘96 Strategic Plan and Environmental Plan and related studies and I Iggos investigations I 

1 2003 - 2008 1 City of London Air Quality Strategy: Moving Forward Locally I 
Since 2003, the City’s Air Quality Strategy: Moving Forward Locally has taken an integrated approach to 
the management of air quality, climate change, and energy conservation, because these three issues 
have one common root cause - the inefficient use of fossil fuels. At the heart of this strategy is a 
continuous improvement model that governs actions undertaken to support the strategy. 

This report is the third update that has been provided to ETC since the launch of this renewed strategy. 
Updates have also been provided to the public through London’s Energy Guide advertising supplement 
to the London Free Press. 

Over the last year, there has been a remarkable convergence of local and national interest and activities 
related to: sustainable energy, “peak oil”, climate change, and energy conservation. City staff have 
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been engaged with projects and initiatives for public facilities and within the community. A number of 
community groups such as Post Carbon London, the Council for Canadians (London Chapter) and the 
Thames Region Ecological Association have taken on their own challenges and initiatives with respect 
to energy conservation. 

Also of significance in 2007 was the Mayor’s Roundtable on Alternative Energy held in June and the 
subsequent decision to form the Mayor’s Sustainable Energy Council (MSEC) to help guide sustainable 
energy initiatives under the moniker “for today, for tomorrow, and for the future”. 

The City’s Air Quality Strategy: Moving Forward Locally served as a starting point for many of the 
upcoming activities proposed for MSEC, such as 

Aggregating and disseminating information on energy usage with a focus on sustainable energy 
usage and activities in London and the surrounding area. 

Developing and promoting practical projects in sustainable energy, conservation, and efficiency. 

Advancing public discussion and promoting public involvement in the generation of creative 
solutions in sustainable energy, energy conservation and energy efficiency. 

The recent incorporation of the corporate energy management program into the Environmental 
Programs area allows for greater coordination of sustainable energy initiatives at the corporate and 
community level. 

The remainder of this report focuses on three specific sections: 

Part A Corporate Sustainable Energy Initiatives Since 2006 
Part B Community Sustainable Energy Initiatives Since 2006 
Part C Next Steps - Public Consultation - Charting a Course for Energy Conservation and Sustainable 

Energy 

PART A. CORPORATE SUSTAINABLE ENERGY INITIATIVES SINCE 2006 

Fuel Use 
14% Lighting 

13% 

Figure I - Breakdown of Corporate Energy Use 

Current Information on Corporate Energy 
Use and Greenhouse Gas Emissions 
Using our new Energy Management software, 
Energy Cap, City of London staff have 
compiled comprehensive energy use data for 
the Corporation of the City of London for 
2007 (Appendix A). 

In 2007, the Corporation of the City of London 
consumed approximately 71 2,000 gigajoules 
of energy and spent $14.7 million. This 
energy use resulted in the creation of 41,000 
tonnes of greenhouse gas (GHG) emissions. 
Figure 1 illustrates how energy is consumed 
within the Corporation of the City of London. 

Boards and commissions are also significant 
energy users, in particular London Transit 
Commission, London Public Librarv. and the 

London Police Service. We do not have information on the sustainable energy activities being taken by 
London’s Boards and Commissions or their energy use at this time. 

Other Greenhouse Gas Emissions 
Methane emissions associated with operating open and closed landfills accounted for 179,000 tonnes of 
greenhouse gas emissions per year in 2007. Methane from landfills is the largest source of greenhouse 
emissions under the direct control of the City of London, accounting for 80 percent of the corporation’s 
total greenhouse gas emissions of 220,000 tonnes per year (41,000 tonnes + 179,000 tonnes). The 
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current landfill gas collection system at WIZA, serving older sections of the landfill, prevents the release 
of around 30,000 to 40,000 tonnes per year of greenhouse gas. 

Over the last 18 months, the landfill gas collection system has been expanded and a compressed air 
leachate pumping system has been installed to improve system performance. However, given that the 
system currently covers older landfill cells only, gas recovery remains a challenge. Expanding the 
landfill gas collection system in newer cells with fresh garbage and better leachate drainage, planned for 
2009, is expected to significantly improve landfill gas capture. 

Status of Corporate lnitiatiies 
The following list highlights some of the sustainable energy initiatives undertaken by the Corporation of 
the City of London. 

Conversion of traffic sianals to LED 
- bulbs: 
Switching to light-emitting diode (LED) 
traffic signals has saved over 4,500 
megawatt-hours (MWh) of electricity 

2OOk This represented an avoided 
cost of $407,000 in 2007. It has also 

oer-vear since thev were installed in 

&+?~.' $T' E .., , . f  

, 

resulted in an emission reduction of 
over 1,100 tonnes of greenhouse 
gases per year. The graph from our 
energy accounting software, 
EnergyCap, clearly illustrates the 
dramatic 85 percent reduction in 
electricity use for traffic signals 
resulting from the conversion to LED 

2005 2006 2007 

lighting 

Green Roof at City Hall 
A green roof was installed on the mezzanine deck of City Hall in 2007, above the lower level office 
space. The green roof increases the insulation value over the lower level offices, thereby reducing 
heating and cooling costs. It also helps in reducing stormwater runoff and the urban heat island 
effect. It is a highly-visible demonstration of London's commitment to environmental stewardship. 

Asset Renewal/Eneruv Retrofit Projects - Phase I 
The first phase of an ongoing partnership with our energy partner, Arneresco Canada, is currently 
wrapping up. The study showed that much work has been undertaken by the City to date, and as 
such, the project has a predominant asset renewal focus. That said, there were several notable 
energy initiatives undertaken: 

The Civic Garden Greenhouse received new ultra high-efficient boilers and a state of the art 
digital greenhouse control system, with estimated savings of 19,000 cubic metres of natural 
gas or approximately $9,000 per year. 

Council Chambers were equipped with new windows and high efficiency boilers and HVAC 
equipment was installed at AJ Tyler Operations Centre. There were additional building 
envelope and lighting upgrades done at Centennial Hall and Medway Arena. Energy savings 
from the Arneresco Phase I project are estimated at $23,000 per year. 

Asset RenewaIEnerav Retrofit Projects - Phase / I  
As the initial oilot oroiect as turned out to be a success. Facilities Desion and Construction have 
chosen to move forwkd with a subsequent Phase II Energy & Asset Renewal Project with 
Ameresco. This project will still have a primary Asset Renewal focus, however there will be 
significant energy components to this project including: 

A trial fluorescent lighting retrofit of Carling Arena. 
A solar photovoltaic demonstration project at a City facility (location to be determined). 
A geothermal heatingkooling installation for either an indoor pool facility or operations centre. 
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Leadership in Enerqv 8, Environmental Desian ILEEDJ Green Buildinas 
LEED is operated by the Canada Green Building Council, and sets the standards for the design of 
green, environmentally-conscience facilities. There are four levels of LEED certification: Certified, 
Silver, Gold and Platinum. Several new City facilities are being designed to achieve the LEED 
Certification. 

Southeast Reservoir Pump House (Designed to achieve LEED Certification) 
New North London Community CentreNMCNPublic Library at Adelaidelsunningdale 
(Designed to achieve LEED Gold Certification) 
Materials Recovery Facility at the W12A Landfill (Designed to achieve LEED Silver 
Certification) 

These green buildings will reduce their ecological footprint through reduced energy consumption, 
water consumption and site impact. They will also put an emphasis on recycled materials, and 
improved indoor air quality for users. These facilities will use between 25 and 60 percent less 
energy, 20 to 30 percent less water than their counterparts, and are constructed using very little 
waste and local and/or renewable materials. 

Green Fleet lnitiatives 
Ethanol-blended aasoline has been used since 
2001, which has ;educed greenhouse gas 
emissions by 170 tonnes per year. 

By the end of 2008, the City of London will 
have 24 hybrids and micro cars in its fleet. 
This will represent 30% passenger vehicles: 

10 hybrid vehicles (3 Toyota Prius and 7 
Honda Civic models) 
2 micro cars (2 Smart Fortwo models) 
12 Ford Escape hybrid vehicles 

The smaller hybrids use around 40 percent less fuel on average, compared to the standard light- 
duty vehicles used in our fleet. This is saving over 5,500 litres of fuel per year and reducing 
greenhouse gas emissions by 12 tonnes per year. 

In March 2008, 12 Ford Escape hybrid vehicles were procured to replace minivans in fleet service. 
Five have arrived as if mid-May. They are expected to use 50 percent less fuel than the minivans, 
reducing fuel use by 9,000 litres per year and reducing greenhouse gas emissions by 20 tonnes 
per year. 

Intelliqent Vehicle Trackina and Monitorins Svstem Pilot froaram 
The City of London is providing in-kind support for this Environment Canada project, allowing fleet 
vehicles to be used for the trial of technology that monitors fleet vehicle use, including excessive 
vehicle idling. Eleven fleet vehicles have been equipped with two competing versions of this 
technology (one prototype and one recently commercialized). The final report is expected in late 
springlsummer 2008. 

Many of our Boards and Commissions have also undertaken sustainable energy initiatives; however, 
this report outlines only City activities. As we move forward, efforts will be made to include the Boards 
and Commissions activities in future reports. 

Reporting on Corporate lnitiatives 
With the completion of the Ameresco Phase I Asset Renewal and Energy Project, Municipal Council, at 
its meeting on April 29, 2008, resolved: 

19. (e) the Environmental and Engineering Services Department BE REQUESTED to report 
back by the end of July, 2008 on the operating cost savings associated with the proposed energy 
savings measures; 



A key component of the Corporate Energy Management Program is to report back on the performance 
of energy conservation, renewable energy and other energy projects. Previously, this was a very 
difficult task. There was no system in place to record and analyse the volumes of energy consumption 
data from the hundreds of utility bills received every single month. Energy information tracking has 
since been implemented using Energy Cap, a utility bill and energy tracking system. With this system, 
we can now monitor and verify projected savings from sustainable energy projects and provide annual 
reports for the Ameresco Asset RenewaVEnergy Retrofit Projects. Information to be tracked includes: 

Actual energy consumption, and associated greenhouse gas emissions and dollars saved on 
conservation projects. 

Actual production of renewable energy, such as electricity from solar photovoltaic panels. 

With this information, staff will be able to verify the effectiveness of sustainable energy projects against 
projected estimates. Our report in July will include a new reporting model for sustainable energy 
projects and interim data on the Ameresco Phase I measures along with previous project details. Note 
that we will be providing a full report on the status of Phase I at the end of 2008, as we require a full 
year of data for complete reporting. 

PART 6: COMMUNITY SUSTAINABLE ENERGY INITIATIVES SINCE 2006 

Current Information on Community Energy Use and Greenhouse Gas Emissions from London 
City staff have recently updated the energy use and greenhouse gas emissions inventory to include data 
for 2007 (Appendix A). 

Total Energy Use in London 

1990 1995 2000 2005 2010 
+Residential Sector -c5usiness 8 Institutions +Transportation Sector 

As of 2007, energy use for 
London as a whole was 
58,200,000 gigajoules (GJ) 
per year, a 17% increase 
since 1990. Population 
growth during the same 
period was about 16%, 
therefore per-capita energy 
use overall remains 
relatively unchanged. 

Residential energy use on a 
per-capita basis has 
dropped about 9 percent 
from 1990 levels, and total 
energy use by the residential 
sector has been decreasing 
since 2002. 

Transportation energy use has generally kept pace with population growth since 1990, but recent years 
seem to indicate that per-capita energy use is starting to fall. 

Energy use by the employment sector has seen the greatest increase, with energy use 23% higher than 
it was in 1990. However, London’s economy has grown faster than its population. When measured 
against the growth of London’s economy between 1900 and 2007, the energy used per unit of gross 
domestic product has dropped by 21%. This is an important measure of business energy efficiency. 

Greenhouse Gas Emissions 
In 2007, total greenhouse gas emissions from London were 3.68 million tonnes per year, a 15% 
increase from 1990 levels. Since 2002, it appears that greenhouse gas emissions from London have 
stabilized (figure on next page). In 2006, greenhouse gas emissions dropped by six percent. This was 
due in large part to the reduced province-wide demand in peak energy associated with the relatively 
warm winter and cool summer in 2006. As a result, the fossil fuel generating stations were not needed 
as much during 2006 compared to other recent years. 



,,d;[ , ,,# , 
Forecast vs Actual Greenhouse Gas Emissions from London 

4,500,000 

............... L .......... .L ......... ......... I 

8 

2,000,000 I 
1990 1995 2000 2005 2010 2015 2020 

-+ . Forecast Emissions -Actual Emissions +Kyoto Protocol Target 

Status of Community Initiatives 
Over the last 18 months, there have been a number of community-led initiatives that have helped raise 
awareness about sustainable energy and climate change. For example; 

The October and November 2007 community energy planning workshop organized by Post- 
Carbon London. 

The December 2007 lnternational Demonstration on Climate Change event at Covent Garden 
Market organized by the London Chapter of the Council of Canadians. 

The March 2008 solar power workshop organized by the Thames Region Ecological Association. 

The following list highlights some of the sustainable energy initiatives the City of London has undertaken 
or is involved with over the last 18 months to address energy use in the community as a whole. 

Mavor's Sustainable Enerav Council IMSEC) 
Established in the fall of 2007, MSEC is a committee comprised of sustainable energy specialists 
from the business sector and academia with staff support from the City of London. The mandate 
is to promote, encourage and support the development and implementation of practical research 
and initiatives, technologies, and investment in the area of sustainable energy, including energy 
conservation, efficiency, and alternative energy for the sustainable economic and environmental 
benefit and use of London and surrounding region. 

The first six months have been devoted to background data collection and receiving input from 
businesses and Londoners. A report has been produced entitled the 2006 Energy Use Inventory 
for London which helps us to understand the challenges and opportunities that lie ahead. A 
Business and Academic Consultation was held in November 2007. From mid-January until mid- 
March 2008, Londoners and businesses had an opportunity to answer a series of questions and 
provide comments on sustainable energy. A number of city staff from the Chief Administrative 
Officer Office, the Environmental & Engineering Services Department and the Planning & 
Development Department provide technical support and research needs to MSEC. 

Business Travel Wise Proaram 
Since 2006, the City has been working with local employers on a program to encourage their 
employees to use sustainable transportation choices to get to work. This includes workplace- 
customized employee transportation surveys, the development of promotional tools and basic 
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infrastructure (e.g., bike racks). As of May 1, 2008, the City is working with 12 participating 
businesses to encourage sustainable commuting options to their employees. 

Carpool Zone Ride- 
Matchina Service 
The City of London 
has been actively 
promoting the 
Carpool Zone ride- 
matching service to 
local employers 
participating in the 
Business Travel 
Wise Program. The 
City of London has 
also advertised the 
Carpool Zone ride- 
matching service to 
the general public 
through mass-marketing tools such as billboards, print ads, and radio ads. As of May 1, 2008, 
there were 330 local registered users on Carpool Zone. 

Anti-ldlina Campaians 
During the first quarter of 2007, the City of London in partnership with the Thames Region 
Ecological Association, and with funding from Environment Canada, ran a pilot program to test 
the effectiveness of anti-idling social marketing techniques at commercial retail plazas. Incidents 
of idling were observed to be about 10 to 15 percent lower after the interventions. 

In September 2007, the City of London launched a radio public service announcement (PSA) 
promoting the “ten second rule” for idling, based on statistics from Natural Resources Canada 
that show that idling an engine for longer than ten seconds wastes more fuel than needed to re- 
start an engine. This PSA generated local print and radio media discussions on vehicle idling. 

A proposal to the federal ecoENERGY for Personal Vehicles program for a follow-up anti-idling 
campaign targeting schools, daycares, and commercial retail plazas has been accepted by 
Natural Resources Canada. Project activities are expected to start in mid-2008. 

Review of ldlinq Control &Law 
Citv of London and Middlesex-London Health Unit staff are reviewina the recommendations 
prdposed by the Advisory Committee on the Environment for revisiok to the ldling Control By- 
Law along with other current data. Given concurrent activity related to the issue of idling and 
drive-throughs at Planning Committee, additional information is now available to help in the 
review of the ldling Control By-Law, such as permitted idling times. It is expected that City staff 
will have recommendations for modifying the ldling Control By-Law in the summer 2008. 

Southwestern Ontario Clean Air Council Feasibilitv Study 
During the first quarter of 2008, the City of London assisted Environment Canada and the Clean 
Air Partnership in a feasibility study of establishing a Southwestern Ontario Clean Air Council. 
London Served as the host city for a series of meetings with regional municipalities such as 
Windsor, Chatham-Kent, Sarnia, Woodstock, and Owen Sound. Modelled upon the existing 
Greater Toronto Area Clean Air Council, this council would provide a forum for Southwestern 
Ontario municipalities to share information and resources, as well as work with senior levels of 
government on air quality, climate change, and sustainable energy projects. 
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London’s EnerGuide Partnership 
This DartnerShiD with the London Home Builder’s 
Association (LHBA) and others has been promoting 
energy efficiency and conservation for existing 
homes and new homes since 2004. 

Activities include the publication of the Energy Guide 
advertising supplement to the London Free Press 
twice per year. The current edition includes the 
cover story on “Eating green - buying local reduces 
your carbon footprint.” This article ties in with the 
recently published Middlesex London Local Food 
Guide. 

Currently, nine London home builders are now 
offering energy upgrade packages, such as 
ENERGY S T A P  New Homes to local customers. 

As of February 2008, over 5,400 London households 
had energy audits done, and over 2,000 have 
completed energy retrofits. The average retrofit has 
reduced household energy use by 34 percent. In 
total, over 5,000 tonnes per year of greenhouse gases have been avoided through energy retrofits. 

London’s Enerav Efficiencv Partnership (LEEPI Proiect 
Seven LHBA builders and renovators DarticiDated in a builder-led evaluation of new home 
design, construction methods, and tec’hnology to identify innovations that best-suited London’s 
housing market. This project was funded primarily by Natural Resources Canada and the 
Federation of Canadian Municipalities. At its conclusion, 17 “LEEP Technologies” were identified 
for future use by London builders out of a long list of potential opportunities. 

The LEEP Project has attracted wide-spread attention from the Canadian Home Builders’ 
Association, the Ontario Home Builders’ Association, and the federal and provincial 
governments. The “LEEP process” for engaging local builders in the adoption of sustainable 
energy housing technology is now being studied by Natural Resources Canada for application 
across Canada. 

The LHBA plans to launch its LEEf lnnovators program, a LHBA-led initiative to promote and 
track the deployment of LEEP technologies in London. The LHBA also plans to hold regular 
reviews of new sustainable energy housing technology to keep the list of “LEEP Technologies” 
updated as the existing technologies become more widespread. 

Near-Zero Communitv Enerav System 
The feasibility study for integrating a comprehensive sustainable energy system including an 
aquifer inter-seasonal thermal energy storage, anaerobic generation of biogas from waste, and 
solar thermal heating, into a Placemaking community has been completed. This project was 
funded primarily by Natural Resources Canada and the Federation of Canadian Municipalities. If 
built, this community would use 80 percent less fossil fuel energy for heating and cooling than it 
would if it used conventional energy sources. 

Sifton Properties and London District Energy have expressed interest in such a system for the 
Riverbend Heights development. FCM funding ($500,000 grant and $500,000 loan) has been 
confirmed for the project. 

lnnovative Buildina Technoloav (ISTI Demonstration froiect 
The City of London, the London Economic Development Corporation (LEDC), and LHBA have 
supported Natural Resources Canada’s proposal to host the IBT Project here in London. This 
project is a spin-off from the LEEP Project. The goal of the l6T Project would be to help bring 
innovative sustainable energy housing technology to market through a competitive process 
involving local builders, technology experts, and business leaders. One of the main goals is to 
make London a centre of excellence for residential sustainable energy technology. 
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Ontario Power Authoritv Conservation Bureau 
The City of London has been invited by Peter Love, Ontario’s Chief Energy Conservation Officer, 
to join the Province’s Municipal Energy Conservation Program. The initial focus will be primarily 
on electricity conservation and behaviour change programs in the short term. It is anticipated 
that a broader mandate for the Provincial program will occur in the near future. Given the 
structure of London’s sustainable energy initiatives and the roll that businesses and the 
community must play, it is very logical that the lead contact group be MSEC due to its diversity 
and mandate and that the following staff serve as primary contacts for the networking initiative: 

Jay Stanford, Director, Environmental Programs & Solid Waste, City of London 
Sean Russell, Manager, Corporate Energy, City of London 
Jamie Skimming, Manager, Air Quality, City of London 
Mark Steeves, Manager, Utility & Customer Support Services London Hydro 

PART C: NEXT STEPS - PUBLIC CONSULATION - CHARTING A NEW 
COURSE FOR ENERGY CONSERVATION AND SUSTAINABLE 
ENERGY 

This summer, City staff will release, subject to Council approval, a document entitled Charting a New 
Course for Energy Conservation and Sustainable Energy. This document will form the basis of a public 
consultation process whereby the City will be seeking input from Londoners on: 

the proposed Corporation plan for future corporate sustainable energy initiatives, including 
identifying priority areas for funding, and 

sustainable energy initiatives that individual Londoners, the community and local businesses can 
undertake and how the City can provide cost effective support for these initiatives 

This document will highlight past achievements; current programs, projects and initiatives; and provide 
potential directions the City, businesses and Londoners can take. As noted in this ETC report, there is a 
solid foundation to build from in London. However, it must be recognized that the desire to increase 
energy conservation and use more sustainable energy sources must come from: 

the City, through leadership in programs, projects and initiatives 
e businesses, through process and other operational changes and corporate social responsibility 

programs 
the citizens of London in their daily lives 

Potential actions and how to choose between them will be considered and include, for example: 

further evaluation of an appropriate role for the procurement of green power from an energy 
retailer (e.g., Bullfrog Power) compared to the City of London’s direct investment in renewable 
energy generation or a combination of both: 

working with MSEC members to engage local business and academia in sustainable energy 
projects; and 

working with community associations on neighbourhood-level energy initiatives. 

A draft outline of the document entitled Charting a New Course for Energy Conservation and 
Sustainable Energy is provided on the next page. 
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PROPOSED OUTLINE 
Charting a New Course for Energy Conservation and Sustainable Energy 

INTRODUCTION 
o Where Are We Today 
o What We've Been Doing About It 
o The Challenges and Opportunities 

o What You Have Told Us so Far 
o We Need Your Input and Feedback 
o Have Your Say 

o Mission & Vision Statements 

PRIORITIES, OBJECTIVES AND INITIATIVES 
o Community - Environmental Leadership 
o Infrastructure Renewal and Expansion 
o Leadership and Accountability 
o Financial Stability 

o Current Activities 

PUBLIC INPUT AND FEEDBACK 

ENERGY MANAGEMENT - STRATEGIC DIRECTION 

CORPORATION OF THE CITY OF LONDON PROPOSED DIRECTION 

Creating a Culture of Conservation . Electricity & Natural Gas Procurement . Energy Information Management . Existing Buildings & Facilities 
9 Fleet Vehicles . Landfill Gas Capture 
9 Traffic Signals 

9 Renewable Energy Demonstration Projects 
9 Energy Efficiency Purchasing Guidelines 
9 Energy Monitoring and Reporting . Financing Energy Projects . Water & Wastewater Facilities & Processes 

o New Activities -The Path Ahead 
Landfill Gas Utilization - New Buildings & Facilities 

9 Off-road Equipment 
* Advancements in Renewable & Clean Energy 

Street Lighting 

o Enhancement and Innovation Activities 

COMMUNITY ACTIONS FOR CONSIDERATION 
o The Role for Businesses and Business Associations 
o The Role for Citizens and Community Associations 
o Areas for Action: . Mayor's Sustainable Energy Council . Community and Business Engagement 

9 Neighbourhood Sustainable Energy Action Plans & Cooperatives . Planning for Sustainable Energy 
9 Residential Buildings 
9 Commercial and Institutional Buildings . Industry 
9 Sustainable Transportation Choices - Vehicle and Fuel Efficiency 
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CONCLUSIONS: 

The City of London continues to improve how climate change and sustainable energy initiatives are 
implemented. With the realignment of the Environmental and Engineering Services Department 
currently underway, Energy Management has been integrated with Environmental Programs to take 
advantage of the synergies between these issues and combine existing resources. In addition, 
Environmental Programs staff continue to work in partnership with other departments to address the 
sustainable energy aspects of land use planning and design, and transportation planning. 
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value, and have implemented projects with a focus on energy conservation. 
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EXEC UTlVE SUM MARY 

The purpose of this document is to provide an overview on energy consumption in London and 
associated greenhouse gas emissions during the period from 1990 to 2007. The details in the 
document provide a useful source of information to strengthen existing projects/programs, or to 
help identify new business and academic opportunities for energy-efficient products and 
technologies, energy conservation and demand management products and services, biofuels, 
and renewable energy generation. 

Energy use literally powers the modem city. There are many factors that influence how much 
energy a modern city uses to function and thrive: 

Land use and development 
Urban design 
Transportation 
Buildings 
Personal choices and actions 
Local climate & economy 

Community Energy Use Inventory 
Total community energy use in London in 2007 was 58,200 terajoules, an increase of 17 per 
cent from 1990 levels. To put this in perspective, this is almost equivalent to the energy 
contained in five oil-filled supertankers. 

In the same time period, London’s population increased by 16 per cent. As a result, energy 
use per capita in London is relatively unchanged from 1990. 

Energy use by sector in London in 2007 was as follows: 

43 per cent from the industrial, commercial, and institutional buildings and facilities 
33 per cent from cars and trucks on London’s roads, most of which is associated with 
personal vehicle use. 
24 per cent from single-family residential homes 

On a per-capita basis, residential energy use in London has decreased by approximately 9 per 
cent. This may be attributed to improvements in the energy efficiency of consumer appliances, 
space heating and cooling systems, home retrofits and new home construction. However, 
there are still many opportunities for household energy conservation. 

Between 1990 and 2007, transportation has seen a 1 per cent increase in per-capita energy 
use. However, there are still many opportunities for energy conservation on the road. 

Corporate Energy Use Inventory 
The activities of the City of London, including the operation of City arenas, City Hall, street 
lighting, water supply, and sewage treatment system, all contribute to the community’s energy 
use as a whole. Corporate energy use in 2007 was 712 terajoules, which represents 1.2 per 
cent of the energy use in London as a whole. A detailed Corporate Energy Use inventory can 
be found in Appendix C of this document. 
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Energy Use and the Local Economy 
The largest increase in per-capita energy use was seen in the industrial, commercial, and 
institutional sectors. However, when local economic growth is accounted for, energy use per 
$2,000,000 of gross domestic product (GDP) from London’s employment sector has actually 
fallen by 21 per cent. There are however, still many opportunities to reduce energy 
consumption in the employment sector, particularly amongst small-to-medium sized 
enterprises (SMEs) who may not have the human, financial, andlor technical resources to 
manage their energy use effectively. 

Sources of Energy Used in London 
In terms of sources of energy, natural gas is the largest source of energy used in London, 
accounting for 42 per cent of all energy used in London in 2006. Gasoline was the second- 
largest source of energy, accounting for 25 per cent of London’s energy use. Electricity 
accounted for 22 per cent of all of the energy used in London. 

Since the inventory simply looks at the flow of energy from the “grid” into London (e.g., 
electricity from power lines, natural gas from pipelines, etc.), we do not have information on the 
use of renewable energy within London nor the direct impact that co-generation has on energy 
use. This is an area where improvement in the data is required, as the increased use of 
renewable energy and co-generation of heat and power has many benefits. 

Translating Energy Use and Greenhouse Gas Impact 
The total energy-based greenhouse gas emissions in London for 2007 were 3.5 million tonnes, 
expressed in terms of equivalent carbon dioxide (C02e). This represents approximately 95 
per cent of the total human-activity-based greenhouse gas emissions. Greenhouse gases are 
not only created by burning fossil fuels such as gasoline, diesel, and natural gas. Electricity 
use also contributes to greenhouse gas emissions, given that in 2007 about 18 percent of 
Ontario‘s electricity demand was generated by burning coal, and eight per cent was generated 
by burning natural gas. 

The remaining five per cent of greenhouse gas emissions associated with human activity are 
produced during the anaerobic decomposition of organic materials in the City of London’s 
active and closed landfills. 

Total greenhouse gas emissions from London have stabilized over the last 5 years. In fact, 
greenhouse gas emissions in 2006 were three per cent lower than 2007, due in part to the 
cooler summer and warmer winter reducing energy demand. Greenhouse gas emissions 
associated with electricity have also fallen with the return of some of the province’s nuclear 
generating capacity, with 2006 in particular having significantly (over 25 per cent) lower 
electricity-related greenhouse gas emissions. Improved residential energy efficiency and the 
City of London landfill gas collection and flaring system at the W12A Landfill have also 
contributed to the stabilization of greenhouse gas emissions. 

This is a positive step forward. However, to achieve necessary reductions in greenhouse gas 
emissions, behavioural changes are critical. Mature, new and emerging energy efficient 
technologies and the use of renewable energy will help us accomplish this goal. All citizens, 
businesses and institutions in London and all levels of government have important roles and 
responsibilities. 
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1. PURPOSE OF THIS DOCUMENT 

The purpose of this document is to provide an overview on energy consumption in London (a 
high-level inventory of energy use) and associated greenhouse gas emissions during the 
period from 1990 to 2007. 

The existing details provided will be a useful source of information to strengthen existing 
projectdprograms, or to help identify new business and academic opportunities for energy- 
efficient products and technologies, energy conservation and demand management products 
and services, biofuels, and renewable energy generation. 

Looking ahead, businesses and researchers can capitalize on the continued consumer shift to 
environmentally-friendly and energy-efficient (Le., “green”) products and services to increase 
their revenue, grow their business, and increase knowledge while having a positive impact on 
the environment. The opportunities seem endless: 

Operate more efficiently - address the inefficient use of resources, not just energy but also 
water and raw materials. This is the starting point on the path towards a sustainable future. 
However, many businesses and individuals lack the time, money, andlor knowledge to 
correct existing inefficiencies. 

Redesign existing products or services - to be more energy-efficient throughout the entire 
life-cycle of the product from raw material use, through production and distribution, to end- 
of-use. 

Bring new products or services to market - there are many sustainable energy innovations 
that have been developed, but these are often out of reach to the average consumer. 
Biodiesel is just one example of an existing sustainable energy product that is not available 
to the public in southwestem Ontario. 

Increase transportation and mobility efficiency - move people and materials as l i l e  and as 
efficiently as possible. 

Use “smart” power - use energy controls and information tools to manage electricity demand. 

Use “free” energy - renewable energy is not only the conversion of solar and wind energy 
to electricity, but the direct use of solar and wind energy passively such as providing 
daylight, heating, and ventilation to workspaces 

Most investments in energy efficiency, renewable energy, and energy conservation products 
and services are spent on material and human resources to build, maintain, and support these 
products and services. In many cases the benefits will be felt in southwestern Ontario, other 
parts of Ontario, or in Canada. This means that more and more “energy dollars” stay locally to 
create jobs and to support local economic growth, rather than going elsewhere. 

In summary, many people benefit from the use of energy efficiency, renewable energy, and 
energy conservation products and services: 

Households can help the environment and typically save more money in the long run. 

- 

Page 3 of 16 



i ; $ .  , , 

.. . 

i 

,,/ 

Business owners and managers can reduce operating costs and become role models for 
corporate social responsibility. 

Students and teachers can benefit from learning about our current, unsustainable demand 
for energy and how energy conservation, energy efficiency and renewable energy 
technologies can help our environment and replace fossil fuels that are being depleted. 

Innovators can create new energy-efficient and renewable energy products and services, 
and become architects of behaviour change. 

2. BACKGROUND 

Energy use literally powers the modern city. There are many factors that influence how much 
energy a modern city uses to function and thrive: 

Land use and development - planning city growth sets the framework for how much energy 
is needed for the modern city to function. Mixed density balances the energy-efficiency of 
higher-density and social demand for living space. Mixed land use reduces the distance 
people and goods need to travel to community services, retail, and places of employment. 

Urban design - urban design can either negate or enhance the energy efficiency benefits 
good functional planning (mixed land use and mixed density). This includes design factors 
such as sidewalks and bike laneslpaths, connectivity between residential and other land 
uses, streetscape design, and street orientation. 

Transportation -transportation planning has to account for the movement of people and 
goods. In an ideal world, you would minimize the interactions between the two. However, 
the reality is that a modern city’s transportation network often has to serve both needs at 
the same time. An energy-efficient transportation system is one that provides a number of 
competitive choices for the movement of people and goods. 

Buildings - The design, construction, and maintenance of all building types (homes, office 
buildings, industrial buildings) has a significant impact on the energy consumed by that 
building. New buildings can be designed that approach net-zero energy use, but the vast 
majority of London’s building stock are old, inefficient designs that often have unseen 
problems with their building envelope. Building type can also affect energy use and 
associated emissions. Building energy modelling done for the London Energy Efficiency 
Partnership (LEEP) Project indicates the following: 

o Single-family residential buildings (detached, semi-detached and row housing) 
require more energy for winter space heating than for summer space cooling; 

o Conversely, commercial office buildings require more energy for summer space 
cooling than for winter space heating; and 

o Multi-unit residential buildings generally have a balance between annual space 
heating and space cooling energy demand. 
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Personal choices and actions - Design and technology has its limits. For example, a 
programmable thermostat has no energy conservation benefit if its user does not program 
it. Social norms are a powerful influence on people’s behaviour. 

Local economy - the nature of the economic base will influence how much energy it will 
use. For some businesses, energy use is a minor cost. For others, energy bills can make 
the difference between profit and loss. For many local employers, there are opportunities 
for energy conservation, energy-efficiency, and renewable energy generation waiting to be 
developed. 

Seasonal weather variations can affect energy use and associated emissions. London’s 
climate is one that is dominated by the heating demand during cold weather months. 
On average, heating demand, expressed in terms of heating degree-days (a measure of the 
energy demand created by ambient temperatures), starts in late September and ends in early 
May. With climate change, heating demand is expected to fall. The energy demand for space 
cooling in London is relatively small compared to space heating. However, on a hot summer 
day, a typical household’s electricity demand will be three times greater than a cool summer 
day. This short-term surge in demand places strain on Ontario’s electricity generation and 
supply system. With climate change, cooling demand is expected to increase. 

Canada currently relies heavily on coal, oil, and natural gas to meet its energy demand. Fossil 
fuels are nonrenewable, finite resources that will eventually dwindle, becoming too expensive 
or too environmentally-damaging to retrieve. In contrast, renewable energy resources - such 
as wind, solar, and biomass energy - are constantly replenished. 

Reducing our reliance on fossil fuels, coupled with a more efficient use of what is produced, is 
paramount to any sustainable energy strategy. Renewable energy technologies are clean 
sources of energy that have a much lower environmental impact than conventional energy 
(fossil fuel) technologies. 

Therefore, as seen from above, there are a great number of factors that influence what energy 
we use, how much use, and what solutions can be used to make this energy use sustainable. 

3. PREVIOUS INVENTORY REPORTS 

The following is a list of the previous energy inventory reports that have been prepared for 
London: 

2006 Energy Use inventory Report, prepared by the Corporation of the City of London for 
the Mayor‘s Sustainable Energy Council in November 2007. 

Air Emissions and Energy Use in the City of London, prepared for the London Energy/Air 
Emissions Reduction Strategy Task Force in March 2000. 

City of London Air Emissions Study, prepared by SENES Consultants in association with 
Proctor and Redfern Limited and Torrie Smith Associates for Vision ‘96 in September 1995. 
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Total community energy use in London in 2007 was 58,200 terajoules (TJ) per year, an 
increase of 17 per cent from 1990, as seen in Figure 1. To put this in perspective, this is 
almost equivalent to the energy contained in five oil-filled super tankers. 

Figure 1 
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Transportation 
Residential 
Industrial, Commercial & Institutional (IC&l) 

Total 

Table 1 - 1990-2007 Community Energy Use Trend by Sector 

16,600 (33%) 18,600 (33%) ~ 19,400 (33%) 

13,100 (26%) 14,400 (26%) 13,900 (24%) 

20,200 (41%) 22,700 (41%) 24,900 (43%) 

50,000 55,700 58,200 
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buildings (apartment buildings and condominiums) under the category of commercial buildings. 
Cars and trucks on London's roads accounted for 34 per cent of all energy used in London, 
most of which is associated with personal vehicle use. Single-family residential homes 
accounted for 23 per cent of all the energy used in London.' Figure 2 illustrates the energy 
consumption in London by sector. 

Figure 2 

Total Energy Use in London, by Sector 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 

4- Residential Sector +-Business & Institutions -+Transportation Sector 

In the same time period, London's population has increased by 16 per cent since 1990. 
Energy use per capita in London was 164 gigajoules (GJ) per person per year in 2007, up 
slightly from 163 GJ per person per year in 1990 (Table 2). 
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1 Transportation I 54 I 55 I 55 I 1% I 
Residential 43 I 42 39. I -9% 

Total 1 163 I 164 1 164 1 4% I 
Industrial. Commercial & Institutional fIC&l) 

On a per-capita basis, residential energy use has decreased by 9 per cent. This may be 
attributed to improvements in the energy efficiency of consumer appliances, space heating and 
cooling systems, home retrofits and new home construction (e.g., ENERGY STAR@ New 
Homes). However, there are still many opportunities for household energy conservation. 
According to Natural Resources Canada, homes that are more than 25 years old have the 
potential to save an average of 35 per cent of their energy use on space heating alone. Homes 
that are more than 50 years old could achieve even greater savings - an average of 38 per 
cent. 

66 I 67 I 70 I 6% 

Between 1990 and 2007, transportation has seen a one per cent increase in per-capita energy 
use. Compared to 1990, Canada-wide, there is a higher proportion of light-duty trucks (i.e., 
sport-utility vehicles, pick-up trucks, and minivans) on the road, as well as growth of the urban 
area increasing commuting distances. This is offset somewhat by improved vehicle fuel 
efficiency, resulting in relatively unchanged per-capita transportation emissions. However, 
there are still many opportunities for energy conservation on the road. According to London's 
Transportation Master Plan, around 84 per cent of all personal trips made in London during the 
weekday afternoon peak period are made in personal vehicles, and most of these only have 
one occupant - the driver. 

4.1. Energy Use and the Local Economy 

The largest increase in per-capita energy use was seen in the industrial, commercial, and 
institutional sectors. in recent years, there have been increased efforts to diversify London's 
economic base by targeting the manufacturing sector. According to statistics from the London 
Economic Development Corporation (LEDC), London's economy, as measured by gross 
domestic product (GDP), has grown 33% between 1995 and 2005. Based on GDP estimates 
for 1990, energy use per unit GDP from London's employment sector have actually fallen by 
21 per cent. This means that local industries are producing products and services more 
efficiently and/or moving towards producing products and services of higher value for the same 
amount of energy used. Table 3 illustrates this in more detail. 

Page 8 of 18 

.'! , 



. * ,  : 
I : 

Energy Used by IC&l Sector (TJ) 

i 

20,200 I 22,500 I 22,700 I 24,400 

,..” 

Diesel’ 

Table 3 - 1990-2005 Energy-Efficiency of London’s Employment (IC&l) Sector 

111,714,000 L 1 4,320 I 7% 

Gasoline’ 305,674,000 L I 10,610 I 18% 

Gasoline (loo/, ethanol) 

I Fuel Oil’ I 35,250,000 L I 1,370 I 2% I 

121,602,000 L 1 4,030 1 7% 

Propane’ 

I Natural Gas I 661,395,000 m3 I 24,680 I 42% I 
20,890,000 L 530 1% 

Total 
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Gasoline (including ethanol-blended gasoline) I 41 

,,.- 

41 I 41 I 0% 

For transportation fuels, about 30 per cent of all of the gasoline sold in gas stations in London 
is ethanol-blended gasoline (1 0% ethanol). This has an emissions reduction benefit of about 
28,000 tonnes per year. 

Table 5 outlines the trend in per-capita energy commodity use since 1990. 

Table 5 - 1990-2007 Per Capita Energy Use Trend by Energy Commodity 

Natural Gas 

Diesel 13% 
Electricity 34 I 34 I 36 I 3% 

67 I 70 I 69 I 4% 

1 Fuel Oil I 7 1  5 1  4 1 -38% 

Propane 2 1 1 -47% 
I Total I 163 I 164 I 164 I 4% I 

Diesel fuel use experienced the greatest per-capita growth, with 18 per cent more diesel used 
per capita in 2007 compared to 1990. This increase is due in part to the increased reliance on 
truck transport in Ontario overall. However, retail sales of diesel fuel in London have also 
increased by about one-third since 1990. Diesel-powered passenger vehicles are more fuel 
efficient than similar models equipped with gasoline-powered engines, and this growth in per- 
capita diesel use could reflect the increased number of diesel-fuelled passenger vehicles in 
London. 

Since the inventory simply looks at the flow of energy from the "grid into London (e.g., 
electricity from power lines, natural gas from pipelines, etc.), we do not have information on the 
use of renewable energy within London nor the direct impact that co-generation has on energy 
use. For example, any industrial use of cogeneration would be seen as a slight increase in 
natural gas use and a reduction in grid electricity use within the energy inventory. Similarly, 
any use of renewable energy would just be seen as a reduced demand for energy from the 
"grid". This is an area where improvement in the data is definitely required, as the increased 
use of renewable energy and co-generation of heat and power has many benefits. 

5. CORPORATE ENERGY USE INVENTORY 

Corporate energy use in 2007 was 712 terajoules, which represents 1.2% of the energy use in 
London as a whole. There are many different operational areas in which the City uses 
energy. Percentage breakdown by areas is as follows: 
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Electricity 
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12,660 I 758 I 22% I 60 

35% - City facilities (City Hall, arenas, fire halls, etc.) 
34% - Sewage treatment and pumping 
14% - Fuel for the City fleet vehicles 
13% - Traffic signals & street lighting 
4% - Potable water pumping 

A detailed Corporate Energy Use inventory is found in Appendix C of this document. 

6. TRANSLATING ENERGY USE INTO GREENHOUSE GAS IMPACT 

Fuel Oil 

Energy use in London was responsible for 3.50 million tonnes of greenhouse gas emissions 
(expressed in terms of equivalent carbon dioxide, or COze) in 2007. Table 6 provides 
additional information on greenhouse gas emissions associated with the various sources of 
energy used in London. 

Table 6 - 2007 Community Greenhouse Gas Emissions by Energy Commodity 

1,370 I 100 I 3% I 73 

,," 

Gasoline (loo/, ethanol) 

I Diesel I 4,320 I 316 I 9% I 73 I 

4,030 1 265 1 8% 1 66 

Natural Gas 

I Gasoline I 10,610 I 761 I 22% I 73 I 

24,680 I 1,258 I 36% I 51 

Total 
I Propane I 530 I 33 I 1% I 62 I 

58,200 1 3,501 
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Earlier this decade, greenhouse gas emissions associated with electricity use were also higher 
due to a greater reliance on fossil fuel generating stations to meet electricity demand due to 
the shutdown of some of Ontario‘s nuclear reactors (see Appendix A). However, the most 
recent data available from indicates that the grid-average greenhouse gas emission per unit 
electricity generated have fallen with the return of some of the province’s nuclear generating 
capacity to the grid. 

Seasonal weather variations can also affect energy use and associated emissions. In 
particular, 2006 had a warmer-than-average winter as well as relatively normal summer 
compared to hotter that normal summers we have had recently. Over the year, the majority of 
household energy demand is used for space heating, so a warmer winter will reduce 
residential energy use overall. In 2006, residential energy use was 3 per cent lower than 2007. 
This reduced demand will influence the amount oftime that fossil fuels are used to generate 
electricity, since these plants are mainly used to meet peak demands. As a result, greenhouse 
gas emissions from electricity generation were 26 per cent lower in 2006 than 2007. Overall, 
this resulted in a 6 per cent dip in greenhouse gas emissions for 2006. 

: .* .” ........................ 1 ....................... 1 ...................... 1 ...................... ............ L ....... i ..................... 
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Figure 3 

Forecast vs Actual Greenhouse Gas Emissions from London 
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Table 7 illustrates the greenhouse gas emission trends by sector. 
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Table 7 - 1990.2007 Community Greenhouse Gas Inventory Trend 

Landfill Gas Emissions 

1 Residential I 724(23%) I 838(22%) I 760(21%) I 

187(6%) I 204(5%) I 179 (5%) 
Total I 3,201 3,728 3,680 

Improved residential energy efficiency and the City of London landfill gas”collection and flaring 
system at the W12A Landfill have contributed to this apparent stabilization of greenhouse gas 
emissions, as illustrated in Table 7. 

In terms of per-capita emissions, as illustrated in Table 8,  emissions today are slightly lower 
than they were back in 1990, and 7 per cent lower than they were in 2002. 

Table 8 - 1990-2007 Per-Capita Greenhouse Gas Inventory Trend 

Residential 

I Transportation I 3.90 I 3.98 I 3.88 I 0% I 
2.36 1 2.47 I 2.14 1 -9% 

Industrial, Commercial & Institutional 3.56 I 3.93 I 3.83 I 8% 
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Figure 4 

Gross Domestic Product ($ millions GDP) 

Emissions from IC&l Sector (kilotonnes) 
Eco-Efficiency (tonnes per $ million GDP)4 

Greenhouse Gas Emissions Per Capita 

$11,150’ $13,600’ $15,2503 $16,870 

1,090 1,260 1,350 1,350 

98 93 87 80 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 

1 +Residential Sector 4 B u s i n e s s  & lnstitutlons +Transportation Sector + W I N  Landfill -+Closed Landfills j 

As illustrated in Figure 4, the greatest improvements in per-capita greenhouse gas emissions 
are seen in the residential sector. 

The employment sector (i.e., industrial, commercial, and institutional users of energy) was the 
sector with the greatest growth in emissions. However, it is important to note that economic 
growth is often greater than population growth. Table 9 provides an estimate of the eco- 
efficiency of London‘s economy, in terms of emissions per unit of gross domestic product. 

Table 9 - 1990-2005 Eco-Efficiency of London’s Employment (IC&l) Sector 
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7. COMPARISONS WITH OTHER JURISDICTIONS 

Data on community energy use inventories and greenhouse gas emissions are not readily 
available for other Ontario municipalities. Unlike a number of municipal programs and services 
(e.g., waste management, road maintenance, etc.) that have data reported to the Ontario 
Municipal Benchmarking Initiative (OMBI) or the Municipal Performance Measurement 
Program (MPMP), municipal and community energy consumption is not reported. In 2008 and 
2009, City of London staff will begin to compile best-available data from comparable 
municipalities for the purposes of learning from applicable programs, projects, and 
consumption behaviour in other municipalities. 

Information on provincial and national greenhouse gas emissions, as illustrated in Figure 5, is 
available. Relatively speaking, London's greenhouse gas emissions on a per-capita basis 
(10.3 tonnes per person per year) are lower than national and provincial averages (16.1 and 
24.0 tonnes per person per year respectively). This is primarily a reflection of the economic 
base of London, which does not have the heavy industry present in other parts of Ontario and 
Canada. 

Figure 5 

2006 GHG Emissions per Person - Regional Comparison 

tonnes C02e per year 

10 20 30 40 50 60 70 80 

I 

Source: Government of Canada, Turning the Corner - Canada's Energy and GHG Emissions Projections - Provincial and Territorial 
Projections. March 2008 
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When you look at the transportation-related energy demand for Londoners compared to the 
rest of the country and other industrialized nations (Figure 6) ,  our energy demand for 
transportation (55 GJ per person per year) is slightly higher than the rest of Canada (53 GJ per 
person per year) and higher than other industrialized nations except for the United States. This 
reflects Londoner's preference for the automobile for everyday transportation needs. 

Figure 6 

2004 Road Transportation Energy per Person - Global Comparison 

gigajoules per person per year 
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Source: Organization for ECD~M~C Co-operation and Development. OECD Environmental Data - Compendium 200612007. Transport Table 5 
and General Data Table 1A. 2006-2007. Paris, France. 

8. CONCLUSIONS 

Since 1990, energy use and greenhouse emissions have grown, roughly on par with 
population growth. However, in recent years, it appears that this growth has slowed down and 
may possible be stabilizing. On a per-person basis, residential energy has been on the decline. 
In addition, London's economy is growing faster than the local economy's demand for energy. 

As London moves forward, we will need to find ways to continue decoupling economic and 
population growth from energy demand. Rising energy costs, energy security, and climate 
change concerns place sustainable energy use at the forefront of concerns for the future. 
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APPENDIX A 
METHODOLOGY 

This document builds upon two previous greenhouse gas and energy use inventories that have 
been developed for London and related data, specifically: 

The 1995 Cify of London Air Emissions Study, prepared by SENES Consultants in 
association with Proctor and Redfem Limited and Torrie Smith Associates. This report 
provided the baseline inventory for the community (1 990) and municipal operations (1 992). 

The London Energy/Air Emissions Reduction Strategy Task Force report in March 2000 
titled Air Emissions and Energy Use in the City of London. This report revised the baseline 
1990 community inventory and provided an update to the community inventory using 1998 
data. It also provided an emissions and energy use business-as-usual forecast for 2001, 
2006,201 1 and 2016. 

Since 2003, City of London staff have maintained and updated the community energy use 
and greenhouse gas emissions inventory on an annual basis. 

A.I. Community Inventory Data Collection 

Data for the community inventory is available for the 1990, 1998, 2002, 2004, 2005, 2006, and 
2007 unless otherwise noted below. The inventory information used for the residential sector 
is based on the following: 

Annual electricity use was provided by London Hydro. Note that this excludes multi-unit 
residential buildings, which are considered to be commercial accounts by London Hydro. 

Annual natural gas use was provided by Union Gas. Note that this excludes multi-unit 
residential buildings, which are considered to be commercial accounts by Union Gas. 

Other home heating fuel data (e.g., propane, fuel oil) was obtained from Statistics Canada 
end-use energy data for Ontario prorated by population to estimate use within London. 
Note that the latest information is 2006 vintage. 

The inventory information used for the business and institutional sector is based on the 
following: 

Annual electricity use was provided by London Hydro. Note that this includes General 
Service 50 kW , General Service > 50 kW , Large Users > 5000 kW, Users with 
Embedded Services (e.g., co-generation plants), sentinel lights, and street lighting. 

Annual natural gas use was provided by Union Gas. Note that this includes industrial, 
commercial, and institutional accounts. 

Other fuel data (e.g., fuel oil, kerosene) developed from Statistics Canada end-use data for 
Ontario prorated by population to estimate use within London. Note that the latest 
information is 2006 vintage. 
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The inventory information used for the transportation sector is based on the following: 

Annual retail transportation fuel sales data for gasoline, ethanol-blended gasoline (El 0) 
and diesel was provided by Kent Marketing. Given that London is a self-contained urban 
area, it is assumed that all transportation fuel used by London residents and businesses 
are purchased within London. This information has the benefit of being current (2007 data) 
compared to City of London traffic flow data (2002). It is also able to reveal fuel 
consumption patterns associated with changes to personal vehicles, such as the observed 
increase in retail diesel fuel sales over recent years. 

Diesel and natural gas use for public transit was provided by London Transit. 

Community non-retail (Le., road transport, commercial and other institutional) transportation 
fuel data developed from Statistics Canada end-use energy data for Ontario prorated by 
population to estimate use within London. Propane and diesel identified as being used in 
the commercial and industrial sector is assumed to be used as transportation fuel only. 
Note that the latest information is 2006 vintage. 

The inventory information used for landfills is based on the following: 

Annual waste quantities placed within the landfills for each calendar year. 

For the W12A landfill, the emission reductions associated with the landfill gas collection 
and flaring system are based on continuously-measured landfill gas flow rate and methane 
concentration at the landfill flare. 

A.2. Greenhouse Gas Emission Estimates 

Greenhouse gas emissions associated with energy use were calculated based on the emission 
factors provided by Natural Resource Canada's CO2 Calculator spreadsheet tool, except for 
the grid-average emission factors for Ontario that were obtained from Annex 9 of Canada's 
Greenhouse Gas lnvenfory 1990-2005 and the Government of Canada's Turning the Corner 
document for 2006 data. Grid-average emissions factors have been estimated basked on the 
2007 electricity supply mix for Ontario reported by the IESO, combined with the 2006 data from 
the Turning the Corner document. A summary of the emission factors has been provided in 
Table A-I. 

All greenhouse gas emissions are expressed in terms of equivalent carbon dioxide (COZe), 
based on standard information on global warming potentials (GWP) of the various greenhouse 
gas emissions, as provided by the COz Calculafor. 
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Table A-I - Greenhause Gas Emission Factors and Enerav Conversions 

Electricity - Ontario 2006 
2007 
Turning the Corner - Canada's Energy and GHG 
Emissions Projections - Provincial and Territorial 
Proiections 

0.159 kg/kWh 

Electricity - Ontario 2005 
Electricity - Ontario 2004 
Electricity - Ontario 2003 
Electricity - Ontario 2002 1 0.260kgkWh 
Electricity - Ontario 1998 I 0.232 kg/kWh 

. 
0.220 kg/kWh 
o,197 kg/kWh 
0.273 kg/kWh 

National Inventory Report, 1990-2005 - Greenhouse 
Gas Sources and Sinks in Canada 
ANNEX 9: ELECTRICITY INTENSITY TABLES 

- 
Electricity - Ontario 1990 0.206 kglkWh 
natural gas 1.90 kg/m3 

2.84 kg,L fuel oil 
Drooane 1.60 kalL 

I aasoline I 2.52 kalL 1 

National Inventory Report, 1990-2005 - Greenhouse 
Gas Sources and Sinks in Canada 
ANNEX 13: EMISSION FACTORS 

diesel 
gasoline (E-IO) 

natural gas I 0.0372GJ/m3 I 

2.83 kg/L 
2.1 8 kglL Torrie Smith Associates Canadian Cities 

Greenhouse Gas Emissions Strateov Software 

fuel oil 
propane 
gasoline 
diesel 
gasoline (E-IO) 
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0.0253 GJ/L 
0.0347 GJlL 
0.0387 GJ/L 
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APPENDIX B 
2004 to 2007 HEATING and COOLING DEGREE DAYS FOR 

LONDON 

2003 
2004 
2005 

2007 
2006 

4,089 221 1 % -6% 
3,924 171 -3% -27% 
3,928 408 -3% 73% 

3,827 31 0 -6% 32% 
3,481 274 -1 4% 16% 

..! 
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APPENDIX C 
2007 CORPORATE ENERGY I SE INVENTORY 

The purpose of this document is to provide an overview of London's corporate energy 
consumption and associated greenhouse gas emissions for 2007. 

Total corporate energy use in London in 2007 was 71 1,739 gigajoules. Total energy costs for 
2007 were $14,705,000. 

Enernv Use 

Electricity Consumption 
Natural Gas Consumption 
Chilled Water Consumption 
Steam Consumption 
Fuel Consumption 
TOTAL ENERGY USE 

389,762 gigajoules (108,267,245 kWh) 
206,398 gigajoules (5,733,279 m3) 

6,332 gigajoules (500,204 Ton Hrs) 
12,598 gigajoules (10,383 Mlbs) 

96,649 gigajoules (2,601,768 litres) 
71 1,739 gigajoules 

Enernv Costs 

Electricity Costs 
Natural Gas Costs 
Chilled Water Costs 
Steam Costs 
Fuel Costs 
TOTAL ENERGY COST 

$9,245,000 

$2,368,000 

$248,000 

$271,000 

$2,573,000 

$14,705,000 

Energy-Related Greenhouse Gas Emissions 41,000 Tonnes 

The following report uses the same commodity units as local distribution companies use on 
their invoices. All electricity is measured and reported in kilowatt-hours (kWh's). Natural gas 
is measured in cubic metres (m3). Steam and chilled water delivered from London District 
Energy is measured in thousand pounds (Mlbs) for steam and ton hours (Ton Hrs) for chilled 
water. Vehicle fuel is measured in litres. For comparisons between various energy types, all 
energy commodities are converted to the common unit of energy - gigajoule (GJ) - to  ensure 
accurate and consistent assessments. 
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1.0 
All energy consumption and cost data is tracked using the Energy Cap software system. 

Total City of London Corporate Energy Consumption and Costs 

Energy consumption totalled 71 1,739 GJ in 2007 (Figures 1 and 2). 
Energy costs totalled $14,705,000 in 2007 (Figures 3 and 4). 

Figure 1 

2007 City of London Energy Consumption 
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Figure 2 

2007 City of London Energy Consumption 
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Figure 3 
I 

2007 Clty of London Energy Costs 
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Figure 4 

2007 City of London Energy Costs 
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2.0 
Energy use powers the modern City. There are many different operational areas in which the 
City uses energy (Figures 5 and 6). 

City facilities, including administration facilities, arenas, firehalls, etc. (35%) 
Potable water pumping (4%) 
Sewage treatment and pumping (34%) 
Traffic signals & street lighting (13%) 
Vehicle fuel forthe City Fleet (14%) 

Figure 5 

Energy Consumption by Service Area 

Total City of London Energy Consumption (GJ) 
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Fig,ure 6 

Total City of London Energy Consumption by Service Area 
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3.0 Sources of Energy Used by the Corporation of the London 
In terms of sources of energy, electricity is the largest source of energy used by the 
Corporation accounting for 54% of all energy used in London in 2007 (Figure 7). Natural gas 
was the second-largest source of energy, accounting for 29% of the Corporation’s energy use. 

Figure 7 

Total City of London Energy Consumption (GJ) 

Chilled Water Steam 
1 % 2% 

Gasoline & Diesel- 
14% 

4.0 Translating Energy Use & Greenhouse Gas Impact 
The total energy-based greenhouse gas emissions by the Corporation for 2007 were 41,000 
tonnes, expressed in terms of equivalent carbon dioxide (C02e). This represents 
approximately 1 YO of the total greenhouse gas emissions from the City as a whole. 
Greenhouse gases are not only created by burning fossil fuels such as gasoline, diesel, and 
natural gas. Electricity use also contributes to greenhouse gas emissions, given that in 2007 
about 18% of Ontario’s electricity demand was generated by burning coal, and eight percent 
was generated by burning natural gas. 

5.0 Next Steps for 2008 
The Ameresco Phase I project was substantially complete by the end of 2007. Our baseline 
and ongoing energy data will now allow us to accurately monitor and verify the actual energy 
savings associated with Phase I ,  the new Ameresco Phase II project, and other programs as 
they come online. 
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