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EXECUTIVE SUMMARY

This paper is a three-part report on the City of Mississauga’s energy-based greenhouse
gas emissions. It was prepared to quantify the historic energy consumption and resulting
emissions of both the City’s operations (corporate inventory) and the City itself
(community inventory). The report’s highlights include:

In recent years the City of Mississauga’s population has grown at a steady rate,
and is one of the fastest-growing cities in Canada. From 1990 to 1998,
Mississauga’s population increased by 29%.

From 1990 to 1998, Mississauga’s total corporate equivalent carbon dioxide
(eCO,) emissions (from City facilities and operations) increased by 28%, and its
community emissions (from the community at large) grew by 29%.

While eCO, emissions increased in absolute terms, corporate and community

efficiency improvements resulted in a stabilization or decrease in eCO; emissions
on a per capita basis in most sectors.

In 1998, the buildings sector accounted for 63% of total corporate eCO,
emissions. Streetlighting was responsible for 22% of emissions, followed by
vehicle fleet with 14% and corporate waste with 1%.

The commercial sector was responsible for 32% of total community eCO,
emissions, followed by the transportation sector at 24%. The residential sector

accounted for 22%, the industrial sector contributed 20%, and community waste
2%.

The Mississauga Local Action Plan Project Team considered three forecast
scenarios for Mississauga’s corporate emissions and recommended that the
Conservative 2010 target with a 1998 baseline year be adopted. This means that
the City will aim for a 12% reduction in its corporate eCO, emissions by 2010,
compared to 1998 levels.

In order to develop a more accurate community emissions reduction target and
list of feasible future community emission reduction measures, ICLEI has laid the
foundation for a community consultation process.

Local Action Planning requires a long-term commitment and the involvement of a wide
variety of stakeholders in order for the City of Mississauga to successfully meet its
greenhouse gas emission reduction commitments. The City of Mississauga is a natural
leader and facilitator for this community consultation process, based on its significant
progress in implementing emission reduction measures within its own facilities and
operations and in the community.
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DRAFT Part One: Introduction

1 PART ONE: INTRODUCTION

1.1 WHAT IS CLIMATE CHANGE?

At its most basic level, climate change is a change in the long-term average weather
(temperature, precipitation, wind patterns) that a given region experiences. On a global
scale, climate change refers to changes in the Earth’s climate as a whole.

The Earth’s temperature is regulated by a natural system known as the “greenhouse
effect” where a delicate balance of naturally-occurring gases trap some of the sun’s heat
near the earth’s surface. Over time human activities and lifestyles have resulted in an
increase in the amount of heat-trapping gases in the atmosphere, thereby enhancing the
warming capability of the natural greenhouse effect. It is the human-induced enhanced
greenhouse effect that causes environmental concern and has the potential to warm the
planet at a rate that has never been experienced in human history.

1.2 SCIENTIFIC RESEARCH
An international scientific consensus has emerged that our world is getting warmer.
Climate data gathered during the past 150 years has shown that while the earth has gone

through a series of warming and cooling cycles, the global average temperature has
increased overall.

Most experts agree that average global tem?eratures could rise by 1.4 to 5.8 degrees
Celsius over the period from 1990 to 2100." Temperature increases will not be uniform
around the globe. In Canada, this could result in an increase in annual mean temperatures
in some regions of between five and ten degrees.”

1.3 CLIMATE CHANGE IMPACTS

Scientists have also predicted that climate change may have significant effects in a
variety of areas. Environmental impacts in Canada could include flooding and erosion in
coastal regions, increased risk to forests from pests and drought, changes in agriculture
yields, a decrease in the quality and quantity of drinking water as water sources are

threatened by drought, more frequent and more severe weather conditions, and negative
impacts on fisheries and wildlife.

Climate change will also affect human health. Higher air temperatures could result in
increased heat stress that can lead to illness or death, particularly in the very young, the
ill, and the elderly. There are also some indirect health impacts. Respiratory disorders or
allergies could worsen as a result of increased heat and humidity and declining air quality
in some areas, as could the spread of vector-borne infectious diseases (such as the West
Nile Virus) normally not found in Canada. Extreme weather events could result in
increased deaths and injuries.

! Intergovernmental Panel on Climate Change Working Group I, Third Assessment Report, 2002.
2 Government of Canada Climate Change Web site.

http://www.climatechange.gc.ca/english/issues/what is/index.shtml, last updated May 15, 2002.
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DRAFT Part One: Introduction

1.4 WHY SHOULD THE CITY OF MISSISSAUGA TAKE ACTION?

As the population centres of the world, urban and suburban areas will experience most of
the negative impacts of climate change. Apart from the City’s responsibility to do its part
to reduce Canada’s total contribution to the climate change problem, there are numerous
co-benefits for the City of Mississauga.

* Improved Service Delivery
Through the implementation of energy efficiency initiatives in its corporate facilities and

operations and throughout the community, the City will be able to offer its services more
efficiently and economically.

* Reduced Costs :
By reducing its energy consumption, the City and its citizens will save money on their
energy bills. While energy efficiency initiatives may require an initial capital investment,
in many cases paybacks of between four and seven years can be expected, savings will
continue well beyond the payback period. Also, by reducing the amount paid for energy

the City and its citizens will be less vulnerable to fluctuations in the market price of
energy.

* Improved Air Quality and Public Health
The combustion of fossil fuels used to produce electricity, heat our buildings, and power
our vehicles, emits a variety of pollutants into the atmosphere that are known to have
negative health impacts and reduce local air quality. Reduced energy consumption will
result in a reduction in local air pollutants such as sulphur dioxide (SO,), nitrogen oxides
(NO,), volatile organic compounds (VOC), non-methane volatile organic compounds
(NMVOC), particulate matter (PM;o), and carbon monoxide (CO). In the long term,
taking steps to reduce greenhouse gas emissions reduces the likelihood of climate-related
health problems, such as the spread of vector-borne diseases. ,

= Asset Management
Proper asset management reduces emissions and also makes good business sense. It
involves developing a plan to systematically review the state of facility operations and
equipment and implementing a logical repair or upgrade schedule that focuses on a
proactive approach to facility improvements. Preventative maintenance improves the
value of the City’s assets by reducing facilities’ operating costs, modernizing equipment,
and decreasing deferred maintenance. As well, increasing the efficiency of facilities and
operations leads to better-run operations, greater client satisfaction, along with increased
energy efficiency and the resulting cost savings.

= Leadership
The City of Mississauga has a history of taking the lead on a variety of issues. By taking
concrete steps to address climate change and reducing the emission of greenhouse gases
from its own facilities and operations, the City is able to “practice what it preaches” and
provide a solid example to the community. The City has already made commitments to
reduce greenhouse gas emissions as part of various City transportation and strategic
plans. The City’s establishment of the Mississauga Air Quality Advisory Committee and

June 14, 2002 2
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its participation in the Partners for Climate Protection program demonstrate the City’s
interest in taking action to reduce greenhouse gas and smog-producing emissions. As
well, as a member of the International Council for Local Environmental Initiatives and a
participant in the international Cities for Climate Protection program, the City is part of a
network of municipalities around the globe taking steps to reduce greenhouse gas
emissions.

= Quality of Life for Citizens/ Healthy Cities
By reducing expenditures on energy and fuel the City of Mississauga can apply the
savings towards improving its community services. These may include an increase in
number of bike paths, improved public transit and greener public areas. Cutting
greenhouse gas emissions with measures that make Mississauga residents less dependent
on automobiles can reduce traffic congestion, clean the air, and contribute to more
efficient homes, offices, and land use patterns. Together, these types of measures can
help build healthier, more sustainable communities.

1.5 ACTION UNDERTAKEN BY VARIOUS LEVELS OF GOVERNMENT

On a global scale, many national governments have been involved in the development of
the Kyoto Protocol, an international agreement that commits its signatories to varying
reductions in their greenhouse gas emissions by 2008-2012, based on 1990 levels.

1.5.1 FEDERAL GOVERNMENT

In October 2000 the federal government announced its Action Plan 2000 on Climate
Change. This plan aims to reduce Canada's greenhouse gas emissions by 65 megatonnes
per year by the period 2008-2012, taking Canada one-third of the way to its Kyoto target.
While the government has not ratified the Kyoto Protocol, it has committed over $1
billion to its climate change response.’

The federal government has also taken steps to address climate change by earmarking
$250 million for the Green Municipal Funds, which stimulate investment in innovative
and environmentally advanced projects for Canadian municipal governments and their
‘public and private-sector partners. As well, in its regulatory capacity, the federal
government has set stringent emission standards for fuels and vehicles, as well as
efficiency standards for vehicles.

1.5.2 PROVINCE OF ONTARIO

Through its Energy Efficiency Act, the Province sets standards for the energy efficiency
of 51 different energy-using products, including vending machines, commercial
refrigerators, and incandescent reflector lamps. The Act allows the government to write
regulations stipulating that appliances and products must meet set minimum efficiency
standards by a specified compliance date before they are sold or leased in Ontario.

3 Government of Canada Climate Change web site.
http://www.climatechange.gc.ca/english/actions/what_are/federal.shtml
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Ontario’s 1998 Smog Plan is a multi-stakeholder partnership that aims to reduce by 75%
the number of times the province's criterion for ground-level ozone is exceeded. In order

to achieve this goal, a significant reduction in provincial NO, and VOC emissions is
needed.

The Province is also participating in the federal government’s national consultation

process regarding the signing of the Kyoto Protocol and working on the development of
an emissions trading program.

1.5.3 MUNICIPALITIES

Communities can make a significant contribution to climate protection. Up to half of
Canada's greenhouse gas emissions (350 million tonnes) are under the direct or
indirect control or influence of municipal governments, and by the year 2008, it is
estimated that municipal governments could reduce that total by 20 to 50 megatonnes.*

The 92 Canadian municipal members of the Partners for Climate Protection program
have made commitments to implement concrete actions to reduce their greenhouse gas
emissions. Collectively, over 550 local governments participating in the international
Cities for Climate Protection campaign represent 8% of global greenhouse gas emissions.

To date, 152 Green Fund projects (through both the Green Municipal Enabling Fund and
the Green Municipal Investment Fund) have been approved for funding of more than $10
million, leveraging $46 million in total municipal spending to act on cleaner air, water,
soil and climate change across Canada.’

As well, municipalities have developed air quality plans, established inter-municipal air
quality working groups (such as the Greater Toronto Area Clean Air Council),
implemented building retrofit projects, promoted transportation alternatives, and
investigated renewable energy options, such as district heating and wind power.

1.6 MiISSISSAUGA’S INVOLVEMENT IN CLIMATE PROTECTION

The City of Mississauga became a member of the International Council for Local
Environmental Initiatives (ICLEI) in 1995 and joined ICLED’s Cities for Climate
Protection Campaign (CCP). The Campaign calls for member municipalities to reduce
greenhouse gas emissions to help mitigate the effects of climate change by following a
five-milestone process. In 1998, ICLEI and the Federation of Canadian Municipalities

(FCM) created the Partners for Climate Protection (PCP) program, a Canadian version of
ICLEI’s CCP Campaign.

Participants in the PCP program follow a five-milestone process to reduce their
greenhouse gas emissions, which is summarized below. The milestones are usually

* Federation of Canadian Municipalities Web site.
http://www.fcm.ca/scep/support/PCP/pep _cc_canadian_action.htm
3 Federation of Canadian Municipalities Web site.
http://www.fcm.ca/english/communications/april82002.htm

June 14, 2002 4



DRAFT Part One: Introduction

completed sequentially, but municipalities have the flexibility to complete them in the
order they choose.

=  Milestone One
Completion of a greenhouse gas inventory (profile of energy use and emissions)
using PCP software for both municipal (ie. corporate) operations and the
community for the base year 1990 (or 1994, or the year with the best available

data); forecast energy use and greenhouse gas emissions for the next 20 years for
corporate operations and the community.

= Milestone Two
Establish a greenhouse gas emissions reduction target. Preferred targets are a
20% reduction in emissions from municipal operations and a minimum 6%
reduction in the community, both within 10 years of joining the PCP program.

= Milestone Three

Develop and finalize a Local Action Plan that aims to reduce emissions and
energy use in corporate operations and the community.

= Milestone Four
Implement the Local Action Plan.

=  Milestone Five
Monitor, verify, and report greenhouse gas reductions.

The City has long been involved in energy conservation, pollution prevention, and
emission reduction initiatives as part of its environmental management program. Many
of Mississauga’s City plans, including its Mississauga Strategic Plan, City Plan, and
Transportation Management Plans address environmental and sustainability issues to
varying degrees. As well, City staff have prepared a variety of reports that address air
quality issues such as City Air Quality Action Plans, and the City of Mississauga Smog
Alert Response Plan. Mississauga is involved in several air quality programs as a
member of the Peel Air Quality Working Group, the GTA Clean Air Council, and the
Southern Ontario Clean Air Network Initiative (SO CAN I).

In November 1998, Mississauga City Council approved City Air Quality Action Plans to
reduce greenhouse gases and smog-producing emissions as recommended by the
Mississauga Air Quality Advisory Committee (MAQAC). One action plan, Emissions
Inventory and Monitoring, addressed Milestone One of the PCP program: the preparation
of an emissions inventory of the City’s corporate operations and the community at large.
The two inventories were conducted by staff and interns in the Transportation and Works
Department (Infrastructure and Environmental Planning section) and Community

Services Department (Facilities and Property Management division) and completed in
October 2000.

June 14, 2002 5



DRAFT Part One: Introduction

After the completion of Milestone 1, the City of Mississauga focused on maintaining its
momentum by working towards completing Milestones Two and Three. The City
decided to first prepare a Local Action Plan (Milestone Three) before setting a
greenhouse gas emissions reduction target (Milestone Two).

1.7 THE DEVELOPMENT OF MISSISSAUGA’S LOCAL ACTION PLAN

A Local Action Plan is a “living” strategy document that outlines how a community will
achieve its greenhouse gas reduction target. The Plan documents the greenhouse gas
emission reduction measures that the community has already implemented and proposes

new actions that would be necessary to close the gap between the projected growth in
emissions and the reduction target.

In June 2001, the City hired ICLEI Energy Services to assist with the preparation of
Mississauga’s Local Action Plan. Working closely with the City’s Environmental
Coordinator, a multi-departmental City Local Action Plan Project Team, a sub-committee
of Mississauga’s Air Quality Advisory Committee, was formed to share knowledge and
ideas about the City’s past emission reduction activities and suggest potential new
measures.

1.8 LocAL ACTION PLANS IN OTHER MUNICIPALITIES

An increasing number of municipalities around the world understand the many benefits
of reducing greenhouse gas emissions and are taking action in their own corporate
operations and in their community. Mississauga is one of over 550 international
municipal participants in ICLEI’s Cities for Climate Protection Campaign, and one of 92
Canadian participants in the Canadian Partners for Climate Protection (PCP) program.

While PCP participants are at various stages of progress in their greenhouse gas reduction
efforts, four Canadian municipalities that have made great strides in their Local Action
Plans include Edmonton, Regina, Perth, and Sudbury. Because each municipality is

unique, so too has been the development and implementation of these cities’ Local
Action Plans.

June 14, 2002 6
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2 PART Two: CORPORATE LOCAL ACTION PLAN

2.1 INTRODUCTION

The corporate component of a Local Action Plan is a strategy document that outlines the
City’s historic and future corporate equivalent CO2 emissions®, energy use, and energy
costs. A multi-year eCO, emissions inventory was completed for the Mississauga Air
Quality Advisory Committee (MAQAC), which provided the background information
necessary to devise a plan to address future eCO, emission levels and recommend a
reasonable and achievable target.

In order to gain a better understanding of the Corporation’s future eCO, emissions, three
different eCO2 emission forecast scenarios were developed: Business As Usual (BAU),
Conservative, and Optimistic, based on:

= projected growth in population and corporate operations

= effectiveness of historic and current energy and eCO, emission reduction
initiatives implemented by the City

= effectiveness of energy and eCQO; emission reduction initiatives implemented by
other municipalities and corporations

The three scenarios provide a picture of the City’s future eCO, emissions in relation to
various years. Each scenario requires varying levels of effort and investment. A staff
Project Team (a subcommittee of the MAQAC) was established to assist in this process.
They were able to provide key information related to the quantification of current and
historic energy and eCO, emission reduction initiatives as well as provide feedback on
the feasibility of the three eCO, emission forecast scenarios. Through consultation with
the Project Team one scenario was recognized as the most practicable and feasible and
was therefore recommended as the Corporation’s eCO, emissions target. A
comprehensive measures financing strategy outlining the estimated investment cost,

payback, and financing options necessary to achieve the recommended target was then
developed.

¢ Equivalent CO2 (eCO2) emissions refers to the three major greenhouse gas emissions (carbon dioxide,
nitrous oxide, and methane) expressed in like terms.
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3 CORPORATE GREENHOUSE GAS EMISSION |NVNTORIES

The City of Mississauga is a high-growth community, where the population increased by
29% between 1990 and 1998. Such dramatic growth is reflected not only in the
community’s energy use and eCO, emissions, but also in the Corporation’s operations
since it has expanded its services to meet the growing population.

In order to measure the Corporation’s impact on eCO, emissions an inventory was
completed in accordance with the international municipal protocol established by the
International Council for Local Environmental Initiatives (ICLEI). Energy use, energy
cost and waste disposal information were collected for the City and then analyzed in the
following categories: buildings, vehicle fleet, streetlighting, and corporate waste.

Inventories were completed for the years 1990 to 1998 inclusive. A Business As Usual
(BAU) forecast to the year 2000 was determined to illustrate a more current profile.
Since 1998 was the most recent inventory completed with empirical data, it is used as a
reference year in the following analyses.

3.1 MACRO LEVEL ANALYSIS

The macro level analysis focuses on how the combined eCO, emissions, energy
consumption, and costs from each corporate sector contribute to the 10-year profile.
Figure A illustrates the growth in energy use and eCO, emissions between 1990 and 2000
in absolute terms. Emissions of eCO,increased by 28% between 1990 and 1998, while
energy use increased by 20%. The difference is reflected in the fact that eCO, emissions
from electricity use varies depending on the fossil fuel mix used in its generation. During
that same timeframe, energy costs for the City increased from approximately $7.2 million
to $9.8 million, a 36% increase.

June 14, 2002 8
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Figure A: 10-Year Energy & ¢CO2 Emissions Profile
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It is very important to note that although this analysis shows there has been significant
growth in eCO, emissions, energy use, and energy costs, this has been in the face of
major community and population expansion. The City has shown efficiency
improvements which would have resulted in an overall net reduction in eCO; emissions
and energy consumption had there not been the need to expand corporate operations to
service the growing population. Efficiency improvements are discussed in the detailed
micro level analysis below.

3.2 Micro LEVEL ANALYSIS

The micro level analysis focuses on the eCO, emissions, energy consumption, and energy
costs relative to each corporate sector: buildings, vehicle fleet, streetlighting, and
corporate waste. The sector-by-sector eCO, emissions, energy consumption and energy
costs are displayed in Table 1. Additionally, the percentage breakdown for each sector is
illustrated in a pie chart. '
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Table 1: eCO2 Emissions, Energy Consumption & Costs by Sector (1990-1998)
1990

Sector eCO2 Energy Cost (S) eCO2 Energy Cost (8)

Emissions (GJ) Emissions (GJ)

() (t) ,
Buildings 22,737} 396,995] 4,030,891|] 29,149 469,928 5,771,904
Vehicle Fleet 3,093] 44,818] 572,133 6,442 93,840] 1,270,418
Streetlighting 9,939] 140,205} 2,635,083 10,402] 135,192 2,794,426
Waste 458 - - 453 - -
Total 36,227| 582,018 7,238,107 46,446] 698,960} 9,836,748

Note: See Appendix A for the multi-year detailed inventory data

Figures B through D clearly illustrate that the building sector is responsible for the
majority of the City’s eCO, emissions, energy use and energy costs, followed by
streetlighting, vehicle fleet, and waste. Establishing this fact is necessary because it

enables the City to set eCO; emission reduction priorities within different sectors based

on where emission reduction measures will be most effective.

Figure B-1: 1990 eCO2 Emission Breakdown
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Figure D-1: 1990 Energy Costs Breakdown
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Figure B-2: 1998 ¢CO2 Emissions Breakdown
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Figure C-2: 1998 Energy Use Breakdown
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3.2.1 1990 10 1998 INVENTORY PROFILE CHANGES

Within Mississauga’s corporate operations, eCO, emissions increased by 28%, energy
consumption increased by 20% and energy costs increased by 36% between the 1990 and
1998 inventory period. The buildings sector was responsible for the majority of that
growth, as displayed in the Change in Total section of Table 2. Although the buildings
sector was responsible for the majority of the overall absolute growth, it was the vehicle
fleet sector that experienced the greatest change: an increase of 108%, 109% and 122% in
eCO, emissions, energy use and energy costs respectively. Reductions were found in the
streetlighting energy costs and the corporate waste’s eCO; emissions.

Table 2: Change in eCO2 Emissions, Energy Use, & Costs by Sector (1990-1998)
Change in Sector (1990 to 1998) | Change in Total (1990 to 1998)

Sector eCO; Energy Cost eCO, Energy Cost
Emissions Emissions

Buildings 28% 18% 43% 18% 13% 24%

Vehicle Fleet 108% 109% 122% 9% 8% 10%

Streetlighting 5% -4% 6% 1% -1% 2%

Waste -1% - - 0% - -

Total 28% 20% 36% 28% 20% 36%

June 14, 2002
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4 CORPORATE MEASURE ANALYSIS

This section examines historic, current and potential eCO; reduction measures.
‘Measures’ refer to any action or means that the City has taken or will take to reduce the
quantity of eCO,emissions produced. By analyzing and quantifying the historic and
current measures implemented within each sector, their effectiveness at reducing eCO,

were assessed. Potential future eCO; emissions reduction measures.then were evaluated
based on:

= projected growth in population and corporate operations

= effectiveness of historic and current energy and eCO, emissions measures
implemented by the City

» effectiveness of energy and eCO; emission reduction measures initiated by other
municipalities and corporations

Three different future eCO, emission forecasts are presented in this report: Business As
Usual (BAU), Conservative, and Optimistic. The BAU Forecast is an estimate of the
future eCO; emissions in each sector based on the assumption that the past trends
revealed in the inventory continue with the absence of any new reduction measures. The
Conservative Forecast estimation incorporates future measures that are already planned
or being considered by the City. The Optimistic Forecast incorporates future measures
that are above and beyond today’s anticipated measures. In the Conservative and
Optimistic Forecasts, examples of other successful municipal measures are provided.
The final segment of the Corporate Measure Analysis section summarizes the scenarios
presented in each sector into three overall corporate scenarios.

One of the reasons this Local Action Plan was developed was to determine a future eCO,
emissions target. The City has experienced significant growth, which is reflected in the
inventory, and growth is expected to continue into the future with the 2010 population
predicted at over 150% that of 1990. One of the recommendations of this report is the
adoption of a target that takes into consideration Mississauga’s high growth rate but still
remains challenging enough to have a positive environmental impact. This is discussed
in the section 9, Corporate Summary & Target Recommendation.

4.1 LOCAL ACTION PLAN PROJECT TEAM INVOLVEMENT

The Local Action Plan Project Team, a subcommittee of the Mississauga Air Quality
Advisory Committee (MAQAC), consisting of technical staff from the City was struck to
assist in the Corporate Measure Analysis and Target Recommendation sections. Staff
provided key information related to the quantification of current and historic measures, as
‘well as planned future measures. The Project Team provided feedback on the proposed
measures brought forward by ICLEI Energy Services (IES). Their feedback on the
applicability, feasibility, and possibility of proposed measures was essential to this
process because they have an understanding of the operations in which they work and

they will be involved in any future implementation of the eCO, reduction measures
recommended in this report. ' ‘

- June 14, 2002 o 12
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5 BUILDINGS SUMMARY |

Figure E: Building Sector eCO2 Emissions
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5.1 SECTOR OVERVIEW
Figure F: 1998 eCO2 Emissions Breakdown

The buildings sector consists of municipal facilities
Wasto that are owned by the City. In 1998, 63% of the
Streetlights 1% Corporation’s emissions were generated by the
22% buildings sector. Energy consumption was nearly
_ 470,000 gigajoules (GJ) costing over $5.7 million.
Vehicte Buildings  Since such a large portion of the City’s eCO,
14% - 63% emissions, energy consumption and costs are
associated with the buildings sector there are also
many opportunities for savings.

5.2 HisToRrIC & CURRENT ECO2 EMISSIONS

The building sector eCO2 emissions profile illustrated in Figure E shows that eCO,
emissions increased by 28% between 1990 and 1998. Energy consumption increased
from 397,000 GJ to 470,000 GJ (18%) and energy costs increased from $4,031,000 to
$5,772,000 (43%). These increases were desplte the fact that the City’s corporate
building area nearly doubled from 215,000 m* to 420,000 m? (2,314,000 £t to 4, 521,000
ft* ) and energy use per unit area decreased by 39%. The Facilities and Property
Management division is responsible for the energy management of City facilities and
have implemented numerous demand side initiatives including everything from lighting
upgrades to Energy Management Systems (EMS). For a detailed description of these
measures, see Appendix B. The dark bars on Figure E between 1996 and 1998 illustrate
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what the eCO2 emissions would have been had energy reduction measures not been
implemented.

5.3 BAU 2010 FORECAST

In the BAU Forecast, the energy use trends in existing facilities remain constant.
Facilities and Property Management anticipate adding four new facilities to the building
stock, including an arena, library, sports complex, and the redevelopment of a community
centre, together totaling over 20,000 m” (215,300 ft*). The energy use patterns of similar
facilities operated by the City were used to project the expected energy use and eCO,
emissions. The results of the BAU forecasting indicate that eCO, emissions for 2010 are
anticipated to be 48% above 1990 levels and 16% above 1998 levels.

5.4 CONSERVATIVE 2010 FORECAST

In response to a 33% increase in energy costs over the past
two years, Facilities and Property Management have
established the ‘Energenius’ program with the goals of
reducing utility consumption by 5%, improving the energy
efficiency of existing facilities, and creating energy
awareness among staff. An Energy Management Team has
developed a strategy to meet the program goals by
improving energy monitoring systems, evaluating energy
procurement potential, and identifying energy efficiency
opportunities.

It is anticipated that the eCO, emissions in this Conservative Forecast for 2010 will
amount to 32% above 1990 levels and 3% above 1998 levels.

5.5 OpTimisTIC 2010 FORECAST

The Optimistic Forecast was formulated with the
consideration of two types of eCO; reduction measures:
energy efficiency and energy procurement. Research by
building science experts indicates that a 25% improvement
in energy efficiency in typical building stock using market
proven conventional upgrades is considered economical
within a 5- to 7-year payback range. This general finding is
supported by numerous sources'.

The City will soon have its choice of electricity suppliers with Ontario’s electricity
market being opened up to competition. This not only enables the City to choose
suppliers based on service and value, but also enables the City to consider the eCO,
emissions related to its electricity usage. This presents a significant opportunity as the
City could choose to purchase low-eCO, or eCO,-free power to help meet its target if and
when it becomes available and practicable.

7 National Climate Change Secretariat’s Municipalities Table; Commercial and Institutional Options,

KPMG; High-Performance Commercial Buildings: A Technology Roadmap, U.S. Department of Energy,
Office of Building Technology
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The Optimistic Forecast considers the foreseen growth in the building stock and includes
an overall reduction in energy use of 25%, to be met using a combination of energy
efficiency initiatives and green power purchasing strategies. The anticipated eCO,
emissions in the optimistic forecast for 2010 amount to 6% above 1990 levels and 17%
below 1998 levels. '

5.6 FORECAST SUMMARIES
Table 3 displays the three different forecast results in relation to 1990 and 1998 levels.

An absolute decrease in eCO, emissions is only achievable when the optimistic forecast
is related to 1998 levels.

Table 3: Building Sector Forecast Summaries

2010 Forecast from 1990

Forecast Type 2010 Forecast from 1998

BAU Forecast +48% +16%
Conservative Forecast +32% +3%
Optimistic Forecast +6% -17%
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6 STREETLIGHTING SUMMARY

Figure G: Streetlighting Sector e¢CO2 Emissions
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6.1 SECTOR OVERVIEW
Figure H: 1998 ¢CO2 Emissions Breakdown

The streetlighting sector in the corporate profile
Streetlights Wff;:e includes traffic signals, parks and outdoor
22% recreation lights, and street lights. Streetlighting
accounted for 22% of the Corporation’s 1998 eCO,
Venicle Buildings  €Missions profile. Approximately 135, 000
14% 63% gigajoules (GJ) of energy was consumed at a cost of
$ 2.7 million.

6.2 HiSTORIC & CURRENT ECO2 EMISSIONS

Emissions of eCO, from the streetlighting sector increased by 5% between 1990 and
1998. Energy consumption decreased from 140,000 GJ to 135,000 GJ (4%) and energy
costs increased from $2,635,000 to $2,794,000 (6%). Over that time the number of
streetlights increased by approximately 3% per year, but an increase in energy use was
offset by lighting retrofit projects including the total conversion from mercury vapour
streetlights to high-pressure sodium, and with the installation of krypton gas traffic
signalss. Detailed descriptions of these retrofits are included in Appendix B. Had these
retrofits not been completed, eCO, emissions would have been 8% higher than 1990
levels in 1998, which is illustrated by the dark bars between 1994 and 1998 on the above

graph.

6.3 BAU 2010 FORECAST
The BAU Forecast predicts an annual 2% growth in the number of streetlights between
1998 and 2010 and that no further eCO; reduction measures are implemented. With this
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scenario, eCO, emissions are expected to increase to 43% above 1990 levels and 36%
above 1998 levels by 2010.

6.4 CONSERVATIVE 2010 FORECAST

The City currently has LED traffic signals installed on left
hand turning signals and is considering retrofitting the
remaining traffic signals to increase the maintenance and
energy costs saving. LED traffic signals save 85% of the
energy used by incandescent bulbs. The Conservative
Forecast takes into consideration the expected growth in the
sector, but also anticipates that the LED conversion of traffic
signals will be completed. With this scenario, eCO,
emissions in 2010 are expected to increase to 20% above
1990 levels and 15% above 1998 levels.

6.5 OpTmisTIC 2010 FORECAST
With the opening of Ontario’s electricity market the City is presented with new
opportunities for green power procurement. The Optimistic Forecast includes the growth
in streetlights and retrofit program from the conservative forecast, but also includes a 5%
eCO,-free power purchase. The City will have the opportunity to purchase any or all of
its power as green power, but considering that the cost and =

availability of such power is uncertain, a 5% scenario was
considered as a starting point. Under this scenario, eCO,
emissions in 2010 are expected to increase by 14% above
1990 levels and 9% above 1998 levels.

6.6 FORECAST SUMMARIES
Table 4 summarizes the three forecast scenarios in relation to 1990 and 1998 e¢CO,

emission levels. All three scenarios predict an increase in emissions based on both 1990
and 1998.

Table 4: Streetlighting Sector Forecast Summaries

2010 Forecast from 1990

Forecast Type 2010 Forecast from 1998

BAU Forecast +43% +36%
Conservative Forecast +20% +15%
Optimistic Forecast +14% +9%
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7 VEHICLE FLEET SUMMARY

Figure I: Vehicle Fleet Sector eCO2 Emissions
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7.1 SECTOR OVERVIEW
Figure J: 1998 eCO2 Emissions Breakdown

The vehicle fleet sector in the Corporate profile
. Waste includes energy use related to vehicles and
Streze;’/fhts 1% specialized equipment owned and rented by the City
as well as employees’ personal vehicles used on
Vehicle City business. The vehicle fleet sector contributed
Fleet Buildings 14% of the Corporation’s eCQO, emissions in 1998.
14% 63% Approximately 94,000 gigajoules (GJ) of energy
were consumed, costing over $1.2 million.

7.2 HisTorIC & CURRENT ECO2 EMISSIONS

The vehicle fleet profile in Figure I shows that the eCO, emissions in this sector have
nearly doubled since 1990 despite the fact that the City has purchased more efficient
vehicles. Energy use has increased from 45,000 GJ to 94,000 GJ (109%) and energy
costs have increased from $572,000 to $1,270,000 (122%). The number of vehicles in
the City’s fleet increased from 298 in 1990 to 383 in 1998 (28%), with the greatest
increase occurring in the light truck vehicle category. Over the 8-year timeframe,
personal vehicle energy use nearly tripled, accounting for 55% of the vehicle fleet
emissions in 1990 and 74% in 1998.

Although vehicle fleet emissions have increased significantly, the City has initiated
several reduction efforts, including: the corporate ride share program, bike to work
promotions, and the City’s emissions testing of its heavy duty vehicles and buses. For a
detailed description of these measures, see Appendix B.
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7.3 BAU FoRecAsT
The BAU Forecast includes the assumption that the City’s vehicle fleet will continue to
grow in the same proportion to population growth as it did between 1990 and 1998.

Should this be the case, eCO, emissions in 2010 will increase to 146% above 1990 levels
and 18% above 1998 levels.

7.4 CONSERVATIVE 2010 FORECAST
The City has a corporate ride share program that has so far demonstrated limited success.
This forecast anticipates that the trip reduction program be enhanced to begin reducing
associated eCO; emissions. This forecast was based on typical municipal trip reduction
programs, which commonly demonstrate successes near
15%. Components of a trip reduction plan may include, but
are not limited to:

= Telephone conference calls

= Reduction in the number of City owned vehicles
*  Driver education on vehicle idling

= Preferential parking for car/van-pools, bicycles
* Improved vehicle maintenance

Should a 15% reduction in eCO, emissions from a trip reduction program be achieved,
2010 emission levels will be 100% above 1990 levels and 3% below 1998 levels.

7.5 OPTIMISTIC 2010 FORECAST
There has been significant growth in the City’s fleet, from 298 vehicles in 1990 to 383
vehicles in 1998 (28%) while personal vehicle use for City business nearly tripled. No
organized effort to control this growth from an energy use
and eCO2 emissions perspective has been made. The
Optimistic Forecast includes the potential to manage fleet
growth in a ‘green fleets’ program, for which other
municipalities experience typical reductions in eCO,
emissions of 5% as well as an employee trip reduction
program demonstrating an additional 15% eCO, reduction.
A ‘green fleets’ program may include, but is not limited to:

= More efficient engines

= Expansion of voluntary vehicle emission testing not
required under Ontario’s Drive Clean program

» Purchasing policies for alternative vehicles and fuels

= Parking fees

Achieving a 5% emissions reduction from an employee trip reduction program and a
15% reduction from a green fleets program would reduce eCO, emissions in 2010 to
93% above 1990 levels and 7% above 1998 levels.
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7.6 FORECAST SUMMARIES

Table 5 displays the three different forecast scenarios in relation to 1990 and 1998 eCO,

DRAFT Part Two: City of Mississauga Corporate Local Action Plan

emission levels. It shows that absolute reductions are only feasible in the conservative
and optimistic forecasts in relation to 1998.

Table 5: Vehicle Fleet Sector Forecast Summaries

Forecast Type 2010 Forecast from 1990 2010 Forecast from 1998
BAU Forecast +146% +18%

Conservative Forecast +100 -3%

Optimistic Forecast +93% -7%

June 14, 2002
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8 WASTE SUMMARY

Figure K: Waste Sector eCO2 Emissions
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8.1 SECTOR OVERVIEW
Figure L: 1998 eCO2 Emissions Profile

Waste The waste sector profile in the eCO, emissions
S“e;;i/fhts 1% profile includes waste generated through corporate
operations, not the community at large. (The eCO,
Vehicle emissions from the community at large are included
Fleet Buildings  in the City’s community inventory). Waste from
14% 63% corporate operations accounted for only 1% of the
entire eCO, emissions profile.
8.2 HisToRIC & CURRENT ECO2 EMISSIONS
The eCO2 emissions from corporate waste remained fairly constant between 1990 and
1998, despite a 13% increase in the number of City employees (from 4,083 in 1990 to
4,630 in 1998). The eCO, emissions per employee decreased due to the implementation
of the GO Green Program in 1995 (a waste separation and recycling program). Although
information relative to the quantification of eCO, emissions avoided for this program are
not available, the program has demonstrated successes, such as a 20% decrease in the
amount of waste generated at the Civic Centre within a year of starting the program. The
2000 BAU projection is based on the eCO, emissions per employee remaining constant
and the known increase in the number of employees.

8.3 BAU 2010 FORECAST

The number of City employees has already increased to 5,577 in 2001. If the growth in
the number of employees relative to the population growth experienced between 1990
and 2001 remains constant to 2010, then the number of City employees can be expected
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to reach 6,063. With the assumption that eCO, emissions per employee will remain
constant, then the total eCO, emissions from the waste sector in 2010 can be expected to
be 30% above 1990 levels and 31% above 1998 levels.

8.4 CONSERVATIVE 2010 FORECAST

There are plans to expand the City’s GO Green Program
into more facilities each year. In the Conservative Forecast
scenario the projected growth in City employees is
included, and the amount of waste generated per employee
is expected to decline by an additional 14%, as it did
between 1990 and 1998. Given this scenario, 2010 eCO,
emissions are expected to be 10% above 1990 levels and
13% above 1998 levels.

8.5 OPTIMISTIC 2010 FORECAST

The Optimistic Forecast anticipates that the GO Green program will be expanded to
incorporate more waste reduction and diversion measures
resulting in further eCO, emission reductions. This could
include employee education, which is currently not a key
feature in the GO Green Program, green purchasing
policies, and the expansion of electronic storage space on
employees’ computers to avoid unnecessary printing. It is
estimated that these program expansions could result in an
additional 6% reduction in eCO, emissions, resulting in a
4% increase from 1990 levels in 2010 and a 5% increase
from 1998 levels.

8.6 FORECAST SUMMARIES
Table 6 shows the three forecast scenarios in relation to 1990 and 1998 ¢CO, emissions
levels. In each scenario the projected emissions are greater than 1990 and 1998 levels.

Table 6: Waste Sector Forecast Summaries

Forecast Type 2010 Forecast from 1990 2010 Forecast from 1998
BAU Forecast +30% +31%

Conservative Forecast +10% +13%

Optimistic Forecast +4% +5%
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9 CORPORATE SUMMARY & TARGET RECOMMENDATION

Figure M: Corporate eCO2 Emission Scenarios
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Table 7: Corporate Forecast Summary

Forecast Type 2010 Forecast from 1990 2010 Forecast from 1998

BAU Forecast +55% +21%
Conservative Forecast +24% +5%
Optimistic Forecast +16% -10%

Figure M and Table 7 demonstrate the three summarized 2010 forecast scenarios in
relation to the overall 1990 and 1998 eCO, emission levels. Should BAU trends continue
2010 eCO;, emissions will be 55% higher than 1990 levels and 21% higher than 1998
levels. Under the Conservative Forecast eCO, emissions are expected to rise to 24%
above 1990 levels and 5% above 1998 levels. Finally, under the Optimistic Forecast, a
16% increase from 1990 levels is expected and a 10% decrease from 1998 levels.

With a good understanding of what future eCO, emissions will be under different
scenarios based on varying degrees of effort and investment on behalf of the City, the
next task is to choose an eCO, emissions target that will be challenging yet feasible. The
City is faced with a difficult situation in that growth has been so high that achieving a
future target based on an absolute reduction from 1990 levels would be near impossible.
Another approach that municipalities facing high growth scenarios often use in
addressing eCO, emissions is to view them on a relative basis rather than an absolute
basis, such as eCO, emissions per capita. This essentially removes a variable, in this
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case, population, one of the major contributors to the City’s historic and forecasted
growth.

Per capita eCO, emissions are displayed in Table 8. Under the BAU 2010 Forecast,
eCO, emissions are expected to increase by 1.5% per capita from 1990 levels and 1.9%
per capita from 1998 levels. The Conservative Scenario forecasts a 13.6% decrease in
€CO, emission per capita from 1990 levels and 11.6% from 1998 levels while in the
Optimistic Forecast eCO, emissions are predicted to decrease by 24.0% per capita from
1990 levels and 23.7% per capita from 1998 levels.

Table 8: Forecast Scenarios Per/Capita for 2010

eCO; Emissions BAU 2010 Forecast Conservative 2010  Optimistic 2010

Level Forecast Forecast
8.24e-2 t/capita 7.15e-2 t/capita 6.17e-2 t/capita

1990 (8.12e-2 t/capita) | +1.5% -13.6% | -24.0%

1998 (8.09e-2 t/capita) | +1.9% 1 -11.6% -23.7%

In order to define an eCO, emissions target, three decisions must be made:

1. What will the baseline year be? Baseline year refers to the reference year from
which the target will be set.

2. What will the forecast year be? Forecast year refers to the year in which the
target will be met.

3. What will the eCO; emissions reduction be?

Most PCP members with established eCO, reduction targets have adopted the PCP’s
preferred targets of a 20% reduction in emissions for municipal operations and a
minimum 6% reduction in the community, both within 10 years of joining the PCP
program. The suggested 6% reduction in the community is based on Canada’s Kyoto
Protocol commitment while the 20% corporate operations target was designed to be more
rigorous because it is an area over which the corporation has direct control and can
demonstrate leadership. The three future eCO; emissions forecasts were developed to
ensure Mississauga adopts a target that is achievable in light of the City’s high population
growth and expanded corporate services.

The three forecast scenarios were considered by the members of the Project Team and it
was recommended that the Conservative 2010 target in relation 1998 baseline levels
would be the most appropriate given the City’s historic and future growth patterns and
the City’s ability to implement a reduction program. A 1998 baseline year was selected
because it is historic enough that the City can obtain credit for its successful eCO,
emission reduction measures and the eCO, emissions are at a level from which future
absolute eCO, emissions can be achieved. A 2010 forecast year was chosen because it
provides sufficient time to initiate and witness the benefits of new eCO, emission
reduction measures.
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Therefore, the recommended target can be expressed in absolute terms as ‘limiting eCO;
emissions to a 5% increase from 1998 levels by 2010°. Alternatively, this may be
expressed as ‘reducing per capita eCO; emissions to 12% below 1998 levels by 2010’

9.1 ESTIMATED SAVINGS, INVESTMENT, & PAYBACK
Achieving the Conservative Forecast scenario will mean finding opportunities to save
66,000 gigajoules (GJ) of energy annually within the buildings, vehicle fleet, and
streetlighting sectors. This will require a broad range of measures with varying costs and
paybacks. These are aggregated into a comprehensive plan with a single investment and
payback goal. This deep retrofit approach will allow for an aggregated payback of up to
seven years. In effect, short-term paybacks in the two- to three-year range will offset the
cost of longer term paybacks over the seven-year target See Appendix C for the
_principles of a deep retrofit approach. :

- The Conservative Forecast scenario calls for a reduction in energy use of nearly 66,000
GJ within the City’s buildings, vehicle fleet, and streetlighting sectors. While enhanced
streetlighting technologies enable practicable and environmentally beneficial retrofits that
reach the energy savings potential within an average two-year payback range, the vehicle
fleet and buildings sectors will require an aggregated payback range of seven years.

The potential cost savings can be extrapolated from the potential energy savings with
some knowledge of predicted future energy prices. While electricity, gasoline and diesel
prices are expected to remain constant, natural gas prices are expected to increase by over
130% between 1998 and 2010. See Appendix D for an explanation of future energy
pricing trends.

It is estimated that under the Conservative Forecast scenario the total cost savings

within the buildings, vehicle fleet and streetlighting sectors is $1.2 million per year with
an investment of $6 million for a blended simple payback period of 5 years.
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10 FINANCING OPTIONS

After identifying potential opportunities to reduce emissions the City will have to
prioritize its list of possible measures and then examine the design and cost of
implementing them (Appendix D summarizes some of the many potential emission
reduction measures that City could implement). While some of the measures will be no-
cost or low-cost items that can be undertaken with existing operating or capital budgets,
there will remain a significant number of items that will require additional financing.

These will include measures that involve more extensive retrofits and paybacks averaging
seven years.

For these more significant measures there are a variety of financing choices from which
the City can choose. As mentioned previously, if the measures examined are low-cost or
no-cost ‘no regrets’ measures then frequently it is possible to implement them through
existing operating or capital budgets. For more extensive measures other financing
options, such as those that are described below, may be more appropriate.

10.1 INTERNAL SELF-FINANCING

Even at a time of greater accountability and budget scrutiny it is possible to make a case
for internal funds to be allocated from either a department or the City budget for eCO,

reduction measures. This is especially true for projects that bring additional benefits to

the City over and above the reduction in eCO, emissions.

Besides turning to existing budgets, another internal financing option that the City can
consider is the establishment of a revolving fund for energy efficiency and eCO,
reduction projects. A revolving fund will require that a certain amount of capital be set
aside to finance projects that meet the criteria of achieving emission reductions and
energy efficiency. Projects then ‘borrow’ money from the fund and the fund is repaid
through the projects’ savings.: Since the savings are always being returned to the fund,
the fund can, in theory, continue to grow without the addition of new money. Depending
on the design of the revolving fund, after the borrowed money is repaid all or some of the
savings can be returned to the department that undertook the project as an incentive or
reward for undertaking the project.

10.2 EXTERNAL FINANCING

To assist Canadian municipalities that are undertaking ‘green’ improvements, the
Government of Canada has established a partnership with the Federation of Canadian
Municipalities (FCM) to share the risk of implementing new, efficient technologies or
best practices. The Green Municipal Enabling Fund (GMEF) is a $50 million fund that
provides grants to support feasibility studies of innovative municipal projects. Grants
cover up to 50% of the eligible costs. To support the implementation of municipal
projects that can have a significant impact on improving environmental performance,
particularly in reducing eCO, emissions, the Green Municipal Investment Fund
(GMIF) is a $200 million permanent revolving fund available to municipalities.
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Some eCO, reduction projects may be ideal candidates for partnerships with third
parties. These may include local utilities, private companies, or other government or
non-government programs and agencies.

Another financing option unique to energy efficiency projects is working with an energy
service company. Commonly referred to as an ESCO, energy service companies will

arrange for the financing of an energy efficiency project to be repaid from the savings the
project achieves.

A source of funds for energy efficiency projects that municipalities can utilize is
insurance companies. Some insurance companies will loan money for energy efficiency
projects at lower rates than ESCOs can obtain. This means that rather than having to
accept the borrowing rate that an ESCO charges, a municipality is able to obtain the
financing for the project from an insurance lender and still work with an ESCO to benefit
from its technical and project management expertise.

Other external financing options that some eCO, reduction measures may qualify for
include the Sustainable Development Technology Canada (SDTC) and the Climate
Change Action Fund (CCAF). These organizations fund innovative (often research)
projects that lead to significant reductions in energy and eCO2 emissions. Since both of
these organizations disburse funds by a request for proposals (RFP) procedure it is
important to be aware of their deadlines and funding application requirements.

Municipalities are eligible to submit applications to both programs but the rules may be
different with each project RFP.

At the May 9, 2002 Ontario Throne Speech it was announced that municipalities will be
given the power to borrow money through bond issues to finance infrastructure projectsg.
While the details of this announcement have not been worked out, issuing bonds for
energy efficiency projects appears to be yet another financing source for municipalities.

Regardless of the financing option selected by the City, the key to a successful project is
to monitor project costs and track savings. This will ensure that the anticipated savings
are achieved and, if projects are not performing as anticipated, corrections are made in a
timely fashion. The success of these projects lays the groundwork for future measures.

8 The Honourable James K. Bartleman, Lieutenant Governor of Ontario, Speech from the Throne, A New
Era for Ontario, May 9, 2002, http://www.premier.gov.on.ca:80/english/library/thronespeech-May0902 htm
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11 IMPLEMENTATION OF THE LoCAL ACTION PLAN

To implement the corporate component of the Local Action Plan, the following actions
need to be taken:

* The Mississauga Air Quality Advisory Committee (MAQAC) review this
document and endorse the recommended €CO, emissions target

= City Council approve the implementation of the Local Action Plan to achieve the
. ¢CO, emissions target by doing the following:
1. Continue with the energy efficiency and other eCO, reduction efforts that are

planned or underway and design and implement new eCO, reduction measures

2. Establish funding mechanisms to support the City’s efforts towards meeting the
eCO;, emissions target by 2010

3. Establish a monitoring and verification program to ensure the City remains on
track towards meeting its eCO, emission goals
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12 PART THREE: COMMUNITY GREENHOUSE GAS EMISSION INVENTORIES

12.1 BACKGROUND

A greenhouse gas emissions inventory involves collecting data on fuel, energy, and waste
from all the sectors that make up a community. In a community emissions inventory,
energy consumption data in the residential, commercial, industrial, and transportation
sectors are gathered, along with community waste generation and disposal information.
Once energy consumption and waste generation data are collected, appropriate emission
coefficients for each year can be applied to calculate the resulting greenhouse gas
emissions. Annual emissions are expressed in absolute terms and are not corrected for
weather or community growth, in the same way that reduction targets are based on
absolute amounts, or expressed as per capita figures.

Although electricity does not emit carbon dioxide (CO;) when it is used, there are
significant emissions of CO; at fossil fuel (coal, oil, natural gas) power plants where
electricity is generated. These emissions are incorporated into the end use of electricity
through the equivalent CO; coefficient (eCO,) for electricity. This coefficient is an
annual average, and its value depends on how much fossil fuel generation is used in the
electricity generation mix of all electricity power plants in Ontario, since the generation
of electricity by hydropower, nuclear, or renewable energy does not produce CO,
emissions. Because Ontario’s electrical generation mix changes from year to year so
does its CO; electricity coefficient. This means that in some cases, even when a
municipality reduces its energy consumption, its greenhouse gas emissions may remain
constant or even increase because the amount of fossil fuel electricity generation in the
province’s electricity generation mix has increased.

12.2 COMMUNITY GREENHOUSE GAS EMISSIONS INVENTORY (MILESTONE ONE)

Data on the five sectors in the community profile (residential, commercial, industrial,
transportation, and waste) for the years 1990 to 1998 were gathered and analyzed by City
staff and interns beginning in 1999. In some sectors where there were gaps, data were
estimated. The greenhouse gas emissions tracked include carbon dioxide (CO;), methane
(CH,), and nitrous oxide (N,0), expressed as equivalent CO, (eCO,).

12.2.1 COMMUNITY EMISSIONS INVENTORY RESULTS

In recent years the City of Mississauga has grown at a steady rate, and is one of the
fastest-growing cities in Canada. From 1990 to 1998, Mississauga’s population increased
by 29%. Consequently, the number of new homes, industrial and commercial
establishments, new services, and the amount of traffic have increased, resulting in a rise
in greenhouse gas emissions in the City.

While the City gathered inventory data from 1990 to 1998 in order to provide some
updated figures, greenhouse gas emissions and energy consumption for 2000 and 2010
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were estimated. The estimates were based on population growth from 1998 to 2000 or
2010, used year 2000 electricity coefficients, and assumed that no new emission
reduction measures were implemented. These estimates are referred to as “Business As
Usual” (BAU) scenarios. Table 9 below lists total energy consumption in gigajoules (GJ)
and eCO; emissions in tonnes (t) in the Mississauga community, as well as per capita
energy consumption and emissions.

Table 9: Community Energy Consumption and ¢C0O2 Emissions

Energy Per capita Energy Per capita
(G Use eCO,
(GJ/capita) (t/capita)

1990 97,928,238 219.6 5,921,839 13.3
1991 101,510,120 219.1 5,892,577 12.7
1992 108,291,813 225.6 6,262,255 13.0
1993 117,852,851 238.1 6,333,688 12.8
1994 122,321,154 239.1 6,414,561 12.5
1995 118,132,650 223.7 6,418,988 12.2
1996 127,487,328 234.2 6,881,694 12.6
1997 129,717,241 231.6 7,291,133 13.0
1998 126,747,304 220.7 7,650,665 13.3
BAU 2000 | 134,859,128 220.8 8,394,943 13.7
BAU 2010 | 151,042,227 221.7 9,402,336 13.8

From 1990 to 1998, community energy use increased by 29% in absolute terms, as shown
in Figure N below. ”

Figure N: Total Community Energy Consumption
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Figure O demonstrates how total community eCO, emissions increased by 29% from
1990 to 1998 in absolute terms. As mentioned previously, emissions of eCO, are
inextricably linked to the amount of electricity consumed. However, changes in the
method of electricity generation (coal vs. nuclear vs. hydropower) from year to year will
affect the total emissions of eCQO; from energy consumption. o

Figure O: Total Community ¢CO2 Emissions
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While energy consumption and greenhouse gas emissions have increased as a result of
the City’s population increase, on a per capita basis eCO, emissions and energy
consumption remained fairly constant from 1990 to 1998, indicating that Mississauga has
increased its overall energy efficiency.
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Mississauga’s per capita energy consumption ranged from 220 GJ per capita in 1990 to a
peak of 239 GJ per capita in 1994, to 221 GJ per capita in 1998, as shown in Figure P.

Figure P: Per Capita Community Energy Consumption
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Figure Q tracks Mississauga’s per capita community eCO, emissions, which have
remained fairly constant over the years, despite variations in the Province of Ontario’s A

electricity generation mix.
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Figure Q: Per Capita Community eCO2 Emissions

¢CO2 Emissions (t per capita)

Note: Projected eCO2 emissions for 2000 and 2010 are higher than in 1998 because of the change in the
electricity coefficients. Forecasts for 2000 and 2010 were developed using 2000 electricity coefficients, a
Yyear in which more electricity was produced in Ontario through the combustion of coal, compared to 1998.
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Figure R: 1990 Total Energy Consumption by Sector
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Figure T: 1990 Total eCO2 Emissions by Sector

. V\g’},/Ste Residential
Transportation o 25%
26% T
Industrial Commercial
20% 26%

Figure U: 1998 eCO2 Emissions Total by Sector
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In 1990, the commercial and residential
sectors each represented 28% of the
total community energy consumption.
The transportation and industrial
sectors each represented 22% of total
community energy use.

In 1998, commercial energy
consumption increased to nearly one-
third of total community energy
consumption. Industrial energy
consumption also increased slightly,
while energy consumption in the
residential and transportation sectors
showed a small decrease.

In 1990, total community eCO2
emissions from the commercial,
transportation, and residential sectors
were nearly equal, at approximately
25% each. The industrial sector
accounted for 20% of total emissions,
with the community waste sector
accounting for only 3%.

In 1998, commercial eCO, emissions
increased, representing nearly one-
third of total eCO; emissions, while
emissions in the remaining four
sectors either decreased slightly or
remained the same.
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12.2.2 COMMERCIAL

The commercial sector includes institutions (churches, government, hospitals, museums,
non-City recreational facilities, and schools), offices (medical, financial, multi-use offices
and buildings), retail (restaurants, shopping centres, store-fronts, grocery stores, garages,
and warehouses), and any other unspecified commercial structures.

This sector accounts for the greatest portion of Mississauga’s total community eCO,
emissions, representing 31% of total community energy use and eCO, emissions in 1998.
Additionally, this sector also showed the largest increase in energy consumption and
€CO; emissions from 1990 to 1998 of all five community sectors.

Table 10 below lists the energy consumption in gigajoules (GJ) and eCO, emissions in
tonnes (t) for Mississauga’s commercial sector.

Table 10: Commercial Energy Consumption and eCO2 Emissions

Year Energy (GJ) eCO; (V)
1990 27,057,447 1,599,608
1991 26,622,620 1,450,924
1992 28,206,325 1,563,531
1993 35,289,023 1,629,758
1994 38,294,495 1,670,872
1995 37,349,503 1,769,207
1996 40,124,687 1,888,063
1997 40,522,518 2,111,844
1998 39,418,340 2,377,619
BAU 2000 | 41,941,114 2,700,062
BAU 2010 | 46,974,047 3,024,169

June 14, 2002
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As shown in Figure V, commercial energy consumption increased by 45% from 1990 to
1998.

Figure V: Commercial Energy Consumption
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Figure W shows how commercial eCO, emissions increased 49% during the period from
1990 to 1998

Figure W: Commercial eCO2 Emissions
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12.2.3 TRANSPORTATION

The transportation sector includes travel of all personal vehicles and public transportation
vehicles (eg. buses) within Mississauga, but does not include vehicles passing through the

City limits on route to destinations outside Mississauga. In 1998, the transportation
sector was the second largest source of eCO, emissions, accounting for 24% of total
community emissions. The energy and emission data from the transportation sector in

Table 11 is based on total vehicle kilometres travelled within the community and includes

total energy consumption in gigajoules (GJ) and eCO, emissions in tonnes (t).

Table 11: Transportaﬁon Energy Consumption and ¢CO2 Emissions

eCO;, (t)

Year

Energy
GI)

1990 21,973,442 | 1,512,112
1991 22,293,574 | 1,534,142
1992 22,677,856 | 1,560,586
1993 23,671,869 | 1,628,989
1994 24,032,871 | 1,653,832
1995 24,767,917 1,704,414
1996 24,992,883 | 1,719,896
1997 25,906,695 | 1,782,780
1998 26,392,262 | 1,816,194
BAU 2000 28,081,366 | 1,932,431
BAU 2010 31,451,130 ] 2,164,323

June 14, 2002
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Transportation-related energy consumption grew 20% from 1990 to 1998, as shown in
Figure X.

Figure X: Transportation Energy Consumption
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From 1990 to 1998, eCO, emissions in Mississauga’s transportation sector increased by
11%, as displayed in Figure Y.

Figure Y: Transportation eCO2 Emissions
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Until recently, federal vehicle fuel efficiency requirements resulted in an overall increase
vehicle in fuel efficiency in Canada. This accounts for the 20% increase in fuel
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consumption from 1990 to 1998 but only 11% increase in corresponding greenhouse gas
emissions.

12.2.4 RESIDENTIAL

The residential sector is composed of single-family homes, semi-detached homes and
condominiums, and apartments. This sector was the third largest source of community
€CO; emissions in 1998, accounting for 22% of the total. Table 12 below shows energy
consumption in gigajoules (GJ) and eCO, emissions in tonnes (t) in Mississauga’s
residential sector. As mentioned previously, the City of Mississauga experienced

extremely large and rapid growth in its population from 1990 to 1998, with its population
increasing by 29%.

Table 12: Residential Energy Consumption and ¢CO2 Emissions

Year Energy (GJ) eCO; (1)
1990 27,792,165 1,466,407
1991 26,950,018 1,381,247
1992 29,277,674 1,507,277
1993 30,894,990 1,493,508
1994 33,212,274 1,576,206
1995 30,788,869 1,501,040
1996 35,077,777 1,708,956
1997 34,635,132 1,749,482
1998 31,945,127 1,716,602
BAU 2000 | 33,989,612 1,879,424
BAU 2010 | 38,068,369 2,104,954
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From 1990 to 1998, residential energy consumption increased by 15%, as displayed in
Figure Z.

Figure Z: Residential Energy Consumption
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Figure AA demonstrates the 17% increase in eCO, emissions during the period from
1990 to 1998. ’ ‘

Figure AA: Residential eCO2 Emissions
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12.2.5 INDUSTRIAL

The industrial sector consists chiefly of manufacturing operations. In 1998, the industrial
sector accounted for 20% of total community eCO, emissions, the fourth largest of the
five community sectors. Industrial energy consumption in gigajoules (GJ) and eCO,
emissions in tonnes (t) are displayed in Table 13 below.

Table 13: Industrial Energy Consumption and eCO2 Emissions

' Year Energy (GJ) eCO; (1)

1990 21,105,185 1,154,970
1991 25,643,908 1,345,519
1992 28,129,959 1,469,886
1993 27,996,970 1,417,917
1994 26,781,514 1,342,577
1995 25,226,361 1,282,536
1996 27,291,982 1,397,990
1997 28,652,897 1,479,679
1998 28,991,575 1,567,178
BAU 2000 | 30,847,036 1,698,878
BAU 2010 | 34,548,680 1,902,744

In the industrial sector, energy use increased by 37% from 1990 to 1998, as shown in

Figure BB.

Figure BB: Industrial Energy Consumption
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Figure CC displays the 36% increase in industrial eCO, emissions from 1990 to 1998.

Figure CC: Industrial eCO2 Emissions
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12.2.6 WASTE

The community waste sector includes all waste generated by residents, businesses, and
industries in Mississauga, except waste generated at City-owned facilities. (Corporate
wastes are addressed in Part 1 of this report) Greenhouse gas emissions in the waste
sector are attributed to the anaerobic decomposition of organic waste sent to landfill. The
community waste sector includes all waste produced in the community, except industrial
wastes and construction and demolition (C&D) waste because very little of the organic

portion of this waste ends up in a landfill and industrial/C&D landfills’ conditions do not
foster decay.

In 1998 the waste sector represented 2% of total community eCO, emissions, the smallest
emitter of the five community sectors. Table 14 below lists the eCO, emissions in
tonnes (t) for Mississauga’s community waste sector.

Table 14: Waste eCO2 Emissions

Year eCO, (V)

1990 188,742
1991 180,746
1992 160,975
1993 163,516
1994 171,075
1995 161,790
1996 166,788
1997 167,348
1998 173,072
BAU 2000 | 184,149
BAU 2010° | 206,247

® Several municipalities in the Greater Toronto Area are committing themselves to diverting 100% of their
communities’” waste by 2010. The estimated eCO2 emissions for 2010 shown in Table 14 reflect “Business
as Usual” practices since the City of Mississauga has not yet made such a commitment.
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As Figure DD below indicates, waste-related eCO, emissions decreased by 8% from
1990 to 1998.

Figure DD: Community Waste eCO2 Emissions
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13 EXISTING COMMUNITY MEASURES

13.1 METHODOLOGY

A Local Action Plan typically includes baseline community and corporate emissions
inventory data and emission forecasts, the quantification of existing and potential future
. emission reduction measures, and corporate and community emissions reduction targets.
Since the City of Mississauga had previously completed its corporate and community
inventories, ICLEI analyzed and summarized the information. ICLEI then conducted an
extensive scoping and research process to gather information on past and ongoing
community emission reduction measures. Key community stakeholders were contacted
to seek their involvement in the development of Local Action Plan and collect data on

emission reduction measures that they had previously implemented in the Mississauga
community.

ICLEI met with representatives from the Dufferin-Peel Catholic District School Board
and ecoSource Mississauga (a local environmental organization), and contacted staff at
Enersource (formerly Mississauga Hydro) and Enbridge (formerly Consumers Gas).
Most stakeholders were eager to participate in the development of Mississauga’s Local
Action Plan, but most were able to provide only limited information on past emission
reduction measures. Based on the responses of the stakeholders contacted, ICLEI
realized that a revised strategy was necessary. This strategy is described in section 14.

Specific information on community programs implemented by the City of Mississauga
was readily available, and is outlined in the following section.

13.2 CiTY PROGRAMS

The City of Mississauga has been involved in programs promoting the reduction of
greenhouse gases in the community for several years. The City’s program partners have
included stakeholders such as:

= Enbridge Consumers Gas

=  Ontario Hydro (now Ontario Power Generation)
= Mississauga Hydro (now Enersource)

* ecoSource Mississauga

= Peel school boards

= The Regional Municipality of Peel

= GO Transit

» University of Toronto at Mississauga

= Mississauga Board of Trade
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City programs include:
= Anti-Idling Campaign

This pilot project was launched in October 2001 by the City, with funding from Natural
Resources Canada and partnership with GO Transit, the University of Toronto at
Mississauga, and Peel school boards. This year-long campaign features public awareness
activities and uses community-based social marketing techniques to encourage residents
to commit to turning off their vehicles when parked for more than 10 seconds.

® Mississauga Cycling Advisory Committee (MCAC)

Established in 1994, the MCAC is composed of citizen volunteer representatives,
councillors, and City staff. The Committee organizes events (such as community bike
rides), advises on potential new cycling routes, assists with the preparation of studies
(such as the 2001 Multi-Use Recreational Trail Study, and a trail use survey in 1999), and
recruits volunteer “trail checkers” to inspect the City’s trail network and report problems.
Since 1991 the City has added to and expanded its bicycle trail system, now a 120-
kilometre trail network. A “Mississauga Cycling Workshop” was held in 1999,

community bike rides in each ward are organized throughout year, and a City trail map is
sold.

» Active Transportation

Since the first “Peel Walk to School Day” in October 2000, increasing numbers of
Mississauga elementary schools are participating in this annual active transportation
event organized by the Mississauga Traffic Safety Council.

= Energy Efficiency Programs

Energy efficiency and demand side management (DSM) programs have been delivered
by Ontario Hydro, Mississauga Hydro, and Enbridge Consumers Gas throughout the
1990s and targeted the residential, commercial/multi-residential, and industrial sectors.
Programs focused on the more efficient operation of water and space heating, ventilation,
and water conservation, thermal envelope upgrades, energy efficient motors, energy
efficient lighting, etc.

= Transportation Initiatives

As part of the City’s Anti-Idling Campaign, fleet research was conducted to identify City
idling policies and practices, examine current knowledge of idling among City fleet
drivers, and identify opportunities to reduce unnecessary fleet vehicle idling. As well,
Mississauga Transit is currently reviewing its anti-idling policy. A shuttle bus pilot
serving Cooksville GO Station since March 2001 has been approved as a regular service.
As of February 2002, approximately 900 customers use this shuttle on a weekly basis.
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=  Waste Reduction Initiatives

* Within the Region of Peel, a wide variety of waste management options is offered to
Mississauga residents. Muiti-material recycling, organic waste composting, and
household hazardous waste collection are available to residents. Industrial, commercial,
and institutional organizations are also encouraged to reduce the amount of solid waste
they generate that would otherwise go to landfill.
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14 RECOMMENDED COURSE OF ACTION |

14.1 BACKGROUND

In order to develop a comprehensive Local Action Plan and set an attainable target it is
helpful to have a good understanding of historic emission levels as well as emission
reduction measures that have been implemented in the past and the emission reductions
achieved. With this information an attainable emission reduction target can be set based
on past success and future plans.

At the outset of this project it was anticipated that the collection of information about
emission reduction measures from community stakeholders would be a straightforward
task. However, after consulting with several major stakeholders and despite significant
efforts, ICLEI discovered that the thorough collection of this information was not feasible
under the scope of work and the budget for this project. Since an accurate quantification
of previous community emission reduction measures was not possible, neither was the
setting of a realistic emission reduction target. Therefore, a revised strategy (with the
appropriate resources) for developing the community portion of Mississauga’s Local
Action Plan was needed. Based on the experience of other municipalities with Local
Action Planning, ICLEI has laid out the framework for a community consultation process
for Mississauga, as outlined in section 14.5.

14.2 RATIONALE

The purpose of ICLEI’s proposed community consultation process is to encourage and
inspire these stakeholders to become active in the development of Mississauga’s Local
Action Plan (particularly the compilation and assessment of potential new community
emission reduction measures) and the setting of a community emission reduction target.
The findings of Mississauga’s Community Emissions Inventory revealed that, in 1998,
the commercial sector accounted for 31% of the community’s eCO, emissions, followed
by the transportation sector with 24% of emissions, the residential sector with 23%, the
industrial sector with 20%, and the waste sector with 2%. The involvement of a wide
variety of community stakeholders and citizens in a formal process and their commitment
to actively participating in the consultation process will lead to a comprehensive plan of
action to reduce Mississauga’s greenhouse gas emissions.

The work completed to date by ICLEI provides a foundation for the implementation of
the proposed community consultation process.

= Through ICLEI’s initial scoping and research process at the beginning of this
project, the community consultation process has in fact been initiated. Key
stakeholders were contacted and informed of the nature of Mississauga’s Local
Action Plan. Several of these stakeholders have already expressed an interest in
participating in the Local Action Plan process.
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= Many of the measures already implemented by the City of Mississauga (as
described in Part 2: City of Mississauga Corporate Local Action Plan) have links
to the greater community. The City’s Anti-Idling Campaign, for example, targets
_ drivers of private vehicles and will therefore result in a reduction in community
emissions.

* ICLEI has begun the process of seeking initial resources and support for
Mississauga’s community consultation process. The experience of other cities

shows that stakeholders participating in Local Action Plan processes are willing
to support such work.

14.3 THE CITY’S ROLE '

In the past decade, the City of Mississauga has made important strides in reducing its
energy consumption and the resulting greenhouse gas emissions. The City is also intent
on continuing to enhance and expand its efforts to further improve the efficiency of its
corporate facilities and operations. Having made a commitment on behalf of the
community, the City is also eager to move forward with more greenhouse gas reduction
initiatives in the Mississauga community at large.

The City of Mississauga’s ideal role in the development of a Community Local Action
Plan is that of a leader and facilitator. The City’s visible and stated commitment to
reducing greenhouse gas emissions from its own operations, its ability to bring together a
variety of stakeholders, and its independent perspective make it well-suited to the
facilitator’s role. The City has already made inroads into the community consultation
process proposed in section 14.5 by assuming a leadership role in several emission
reduction programs. For example, the City is currently facilitating Mississauga’s Anti-
Idling Campaign, a partnership with other stakeholders including GO Transit, the
University of Toronto at Mississauga, and Peel school boards. (See section 13.2)

14.4 THE STAKEHOLDERS’ ROLE

While the City has direct control over energy consumption from its own facilities and
operations, it has only indirect influence over community emissions. Municipal building
codes and permits determine the energy efficiency of residential and commercial
buildings. The City’s land use planning and development decisions determine the
density, mixture, and physical layout of buildings, neighbourhoods, and communities.
Choices concerning the City’s transportation infrastructure determine the transportation
choices of residents and businesses, affecting the level and type of transportation energy
consumed and the number and length of vehicle trips.

The stakeholders who have direct control and/or influence over energy consumption and
greenhouse gas emissions in the community as a whole are residents, business owners,
utilities, school boards, hospitals, developers, employers, and community groups, among
others. The sources of energy purchased by utilities and the demand side management
programs they offer to their customers affect eCO, emissions in many community
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sectors. Whether developers and builders choose to exceed or merely to meet municipal
building codes in the name of energy efficiency also affects energy consumption and
consequently, eCO, emissions. Whether or not employers offer workplace-based trip
reduction programs to their employees to reduce the number of single-occupancy vehicle
trips affects the number of vehicles on the road.

14.5 PROPOSED COMMUNITY CONSULTATION PROCESS

In order to develop an effective Community Local Action Plan and to set a challenging
and realistic community emission reduction target, ICLEI is proposing the development
of a community consultation process that will involve key community stakeholders in the
development of the community component of Mississauga’s Local Action Plan. The
projected outcome of this community consultation process is a list of emission reduction
measures to be implemented in the Mississauga community and the selection of a
community emission reduction target.

The proposed community consultation process consists of several steps:

1. Build the Foundation

Engage community partners by obtaining their commitment to actively participate in the
development of Mississauga’s Local Action Plan. The City has previously formed
partnerships with a variety of stakeholders in order to implement community
environmental initiatives. Utilities, environmental non-governmental organizations,
school boards, and businesses should all be approached to participate in this venture. As
well, representatives from different City departments need to be involved in the
consultation process. A Community Local Action Plan Steering Committee needs to be
established and funding secured to assist with Local Action Plan development work.

2. Set Goals

Community partners, with input from the greater community, establish a vision, values,
and goals to guide the local action planning process. By providing community
stakeholders with an opportunity to set goals for their sectors, the goals will be more
realistic and tailored to the sectors. Additionally, when stakeholders are able to provide

input into and to shape the goal setting process, they are more likely to remain committed
to the process.

3. Develop Local Action Plan Components
Create working groups representing five areas:

- ® Residential (ratepayers associations, citizen environmental groups and
~ associations, individual citizens, etc.)
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* Industrial/Commercial/Institutional (IC&I) (Business Improvement
Associations, Boards of Trade, Chambers of Commerce, industry associations,
educational institutions, school boards, etc.)

* Municipal (City staff involved in environmental programs, environmental
planners, bicycle planners, etc.)

* Public Education and Outreach (environmental non-governmental |
organizations, educational institutions, individual residents, etc.)

* Business Plan Development (a multi-sectoral group that includes representatives

from the four other groups, this group focuses on moving the Local Action Plan
forward)

Members meet to develop recommendations and detailed action steps (measures) relating
to their area of focus. (For detailed lists of sample community emission reduction
measures, see Appendix F) Representatives of the residential, IC&I, and municipal
working groups will:

* identify and prioritize opportunities in their area of focus

* consider the barriers and benefits associated with these opportunities

= recommend strategies and actions for inclusion in the Local Action Plan
The Public Education and Outreach working group will identify opportunities to integrate
climate protection activities into Mississauga’s educational system (ie. school curricula),
as well as recommend education and outreach strategies needed to support the
recommendatlons of the other working groups.

The Business Plan Development working group will be charged with identifying and
recommending funding and financing mechanisms to support the implementation of the
Local Action Plan well into the future.

!

4. Prepare an Integrated Plan

The Steering Committee, with support from City staff, will integrate recommendations
from the five working groups into a draft Community Local Action Plan, along with a
preliminary implementation strategy and business plan.

5. Confirm the Plan

The working groups will meet to review the integrated Community Local Action Plan,
and feedback from the broader community will be sought and incorporated.

6. Approve the Plan

A final Local Action Plan will be presented to Mississauga City Council for review and

approval. The key aspects of the development of Mississauga’s Community Local
Action Plan are:
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= Active involvement by as many Mississauga citizens and stakeholder groups
as possible.

®  Clear, effective communication to keep citizens and stakeholder groups up-to-
date on the development of the Local Action Plan.

= Providing information to allow participants to gain new skills and new
knowledge about climate change, emissions, and the local community

= The implementation of programs that will lead to changes in community

behaviour in activities that contribute to greenhouse gas emissions and climate
change.

The implementation of such a consultation and Local Action Plan development process
will require a long-term commitment from the City of Mississauga and the local
community. Through active participation and co-operation, the City of Mississauga will
succeed in developing an effective Community Local Action Plan that will help
Mississauga reduce its greenhouse gas emissions and reap the many co-benefits of
emission reduction.

7. Set an Emissions Reduction Target

After preparing a plan to reduce greenhouse gas emissions in the community, the City of
Mississauga will have a clearer idea of what sort of reductions are feasible. At this point,
the Community Local Action Plan Steering Committee can set a target for reducing
emissions in the community. As mentioned earlier, the preferred target for participants in
the Partners for Climate Protection program, such as the City of Mississauga, is a 6%
reduction in community greenhouse gas emissions within 10 years of joining the
program. Yet, municipalities do have the flexibility to choose a target that is both
challenging and realistic. ‘

8. Implement the Community Local Action Plan

After the Community Local Action Plan has been approved and an emission reduction
target set, the Plan must be implemented. With the City of Mississauga filling the role of
facilitator and providing some guidance and support, the key stakeholders from various
sectors are to put into action the initiatives that they proposed during the planning
process.

In order to ensure that the chosen emission reduction measures achieve the desired
results, ICLEI proposes the use of community-based social marketing techniques for the
implementation of some of the emission reduction measures.

Community-based social marketing (CBSM) is a method of changing behaviour towards
more sustainable practices by uncovering and removing barriers to sustainable behaviour
and using different techniques to ensure that the new behaviour is adopted and
maintained. ‘
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In the past, when organizations implemented plans or programs to encourage sustainable
behaviour the plans were information-based campaigns that operated on the assumption
that educating a population would change behaviours. While education and advertising
are important ways of raising public awareness and changing attitudes, research shows
that more is needed to change behaviours. This research holds that programs delivered at
the community level that focus on removing barriers to an activity while increasing the
activity’s benefits, are most effective in changing behaviour. Community-based social
marketing offers a valuable alternative to information-based campaigns by utilizing this
social science research and applying it to environmental and sustainability issues.

Community-based social marketing has been used by a variety of municipalities and
organizations as part of their environmental programs. This process has been used by the
City of Greater Sudbury in the development of its Earthcare Sudbury Local Action Plan,
as well as in the BC PowerSmart program, Guelph 2000 initiative, Jasper Energy
Efficiency Project, and Quinte regional recycling program.

Mississauga is currently utilizing CBSM principles as part of its Anti-Idling Campaign.
University of Toronto at Mississauga students have interacted with drivers in both idling
and non-idling vehicles at GO Transit stations, schools, and city workplaces, handed out
anti-idling information cards and asked drivers to place a decal on their window to

indicate a commitment to stop idling their vehicles while parked for more than 10
seconds.

9. Monitor and Verify Emissions Reductions.
Once emission reduction initiatives have been implemented, it is important to monitor

and verify the reductions in order to evaluate the effectiveness of the initiatives and
assess the community’s progress towards its emission reduction target.

June 14, 2002 52



€S

[e10]

ASeA

UD]J UOUDIASUOD) PUD (A0JUBAUT SUOISSTIUT AJIuntutio)) vINDSSISSYN J0 &1 024y [ 14vd TAVI

8%.°9€8°6 |096°869 |881°0S 9bS 9TYv6L T [T61°5€1]608°TT  [8TH'0LTT |0¥8°E6 [Thh'9 Y06 TLLS [8T6°69% [16€°TE  [000T
8¥L°9€8°6 [096'869 |91+t €SY 9Ty 6L T|T61°SET [20v'0T  [8TH0LT'T [0v8°E6 [Thb'o Y06 TLLS |826°69% |6v1°6T  [8661
SOT'6bY'6 [PLY'LEL [PTT 1Y €Sy YLV SL8T 88T LYT|VIE'S T6L'89T°T [8STH6 [S91°9 6£870¢°S [870°96v [¢66'ST  |L661
808°TIS'8 |TSE 169 |€91°vE 9Sy 959°60L°T [S90°0¥1 [TL6'S PIT°90C T |L¥L'68 [#91°9 8€0°L6S Y |0vS19v [1LS°1T  |9661
ThL690°8 |L¥8°899 |91T°EE 19% $8S°TTY'T|0PF SET [L06S 196°TE0°T |I¥SLL [6TE'S 961°VI¥'y [998°SSt |61S°1T  |S661
y01°€£€°8 1096'6v9 [L19°8T S9v €L9°TT8C{96L VP [PEL'Y 19v°'606 |£8L°89 |0ELY 0L6'T09% |18€°9¢H [889°8T  [r661
€S T101°8 |67 SH9 [L99°0€ $9% 018°099°C [TLS TH1]869°S 98¥'018 26819 (09T LS0°0£9Y |586°TvY [PPT'0T  [£661
€€1°6L0°8 [6£€8F9 [SLI'LE S9% ¥9£ €89°C |0LL TH1 [006'8 1€9°¢TL  |68L°SS |p¥8'E 8EYTLYY |08L6¥Y [99¥'VT  |T661
008°120°8 {98799 98L°0¢ S9v 0EY €L9°T[STTTHT [EES'8 022°0S9  [1€9°0S |T6t'E 0ST'8vLy 1086y |96TvT  [1661
LOT'8€T'L |810°C8S |LTT9E 8SY £80°6£9°C [S0T'0V1 [6£6°6 €EI°TLS  |818'FY [£60°€ 168°0€0y |S66°96€ [LELTT 0661

@ ) ® @) ®

(rp)| suorsSTUF| SUOISSTIF ()| suorssrug (ro)|suorssrug (rD)| suorssrug
(§) 1s0p| A81eug 7009  zoDe| ($)1s0D| ABeug] 70D  (§)s0D| 431Uy 7008 (§)1s0D| ABuyg T008| Xea X

y313e.S 1991 IPIYIA ssurpjing

vye( Arojudauy 8661 03 0661 ST dlqeL

viv( AHOLNIAN| 866} OL 0661 :V XIONIddY




DRAFT Part Three: City of Mississauga Community Emissions Inventory and Consultation Plan

APPENDIX B: CORPOATE EMISSION REDUCTIO MEASURE DESCRIPTIONS
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Page 1
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Buildings

Measure Name
Low Emissivity Ceiling

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2

- Potential Energy Reduction 153,125 Potential Energy Reduction 0

Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 551
Year Implemented 1996 Emission Reduction (tonnes eC02) 48
Implementation Cost $49,000 Savings ($/year) $12,250
Payback Period (years) 4
The emission reduction from this measure as a percentage of total reductions: 1.4%
This emission reduction as a percentage of emission reductions required to meet target: 0.6%

Full Description of Measure

Low Emissivity Ceiling
Project Number 96677

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Council for Local Environmental initiatives.

Default emissions coefficients were used.
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Page 2
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
High Efficiency Motors

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 57,500 Potential Energy Reduction 0
Unit (kwh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 207
Year Implemented 1997 Emission Reduction (tonnes eCO2) 18
Implementation Cost $23,000 Savings ($/year) $4,600
Payback Period (years) 5
The emission reduction from this measure as a percentage of total reductions: 0.5%
This emission reduction as a percentage of emission reductions required to meet target: 0.2%

Full Description of Measure

High Efficiency Motors
Project Number 97860

This repdrt has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The intemational Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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Page 3
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing
"Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting
Measure Name
Energy Efficient Lighting Upgrade
Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 762,500 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 2,745
Year Implemented 1998 Emission Reduction (tonnes eC0O2) 240
Implementation Cost $122,000 Savings ($/year) $61,000
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 7.0%
‘This emission reduction as a percentage of emission reductions required to meet target: 2.9%

Full Description of Measure

Energy Efficient Lighting Upgrade
Project Number 98876

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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Page 4
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Energy Efficient Lighting Upgrade

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 250,000 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 900
Year Implemented 1998 Emission Reduction (tonnes eC02) 79
Implementation Cost $40,000 Savings ($/year) $20,000
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 2.3%
This emission reduction as a percentage of emission reductions required to meet target: 1.0%

Full Description of Measure

Energy Efficient Lighting Upgrade
Project Number 98877

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Energy Lighting Retrofit

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 187,500 Potential Energy Reduction 0
Unit (kwWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-in Factor 100% Energy Reduction (GJ) 675
Year implemented 1998 Emission Reduction (tonnes eC02) 59
Implementation Cost $30,000 Savings ($/year) $15,000
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 1.7%
This emission reduction as a percentage of emission reductions required to meet target: 0.7%

Full Description of Measure

Energy Lighting Retrofit
Project Number 98878

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Counci! for Local Environmental Initiatives.

7 Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Energy Efficient Lighting Upgrade

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 262,500 Potential Energy Reduction 0
Unit (kwh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 945
Year Implemented 1998 Emission Reduction (tonnes eCO2) 83
Implementation Cost $42,000 Savings ($/year) $21,000
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 2.4%
This emission reduction as a percentage of emission reductions required to meet target: 1.0%

Full Description of Measure

Energy Efficient Lighting Upgrade
Project Number 98800

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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Page 7
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Replace ballast & bulbs - high efficiency

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 75,000 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-in Factor 100% Energy Reduction (GJ) 270
Year Implemented 1998 Emission Reduction (tonnes eC0O2) 24
Implementation Cost $12,000 Savings ($/year) $6,000
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 0.7%
This emission reduction as a percentage of emission reductions required to meet target: 0.3%

Full Description of Measure

Replace ballast & bulbs - high efficiency
Project Number 98760

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Gities for Climate

Protection Campaign of The Intemational Council for Local Environmental [nitiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Buildings

Measure Name
Reconstruct HVAC System

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 1,666,667 Potential Energy Reduction 0
Unit (kwWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 6,000
Year Implemented 1998 Emission Reduction (tonnes eCO2) 524
implementation Cost $600,000 Savings ($/year) $133,333
Payback Period (years) 4.5
The emission reduction from this measure as a percentage of total reductions: 15.3%
This emission reduction as a percentage of emission reductions required to meet target: 6.4%

Full Description of Measure

Reconstruct HVAC System
Project Number 99901

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Council for Local Environmental initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector

Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name

Lighting upgrades

Measure Details

Affected Energy Source 1 Electricity Affected Energy Source 2

Potential Energy Reduction 250,000 Potential Energy Reduction 0
Unit (kWh) Unit

Price per Unit $.08 Price per Unit ' $.00
Ramp-In Factor 100% Energy Reduction (GJ) 900
Year Implemented ' 1998 Emission Reduction (tonnes eC02) 79
implementation Cost $40,000 Savings ($/year) $20,000
Payback Period (years) 2

The emission reduction from this measure as a percentage of fotal reductions: 2.3%
This emission reduction as a percentage of emission reductions required to meet target: 1.0%

Full Description of Measure

Lighting upgrades

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The Intemational Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Replace ballasts & bulbs to high efficiency

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 5,940 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor , 100% Energy Reduction (GJ) 21
Year Implemented 1998 Emission Reduction (tonnes eCQO2) 2
Implementation Cost $6,000 Savings ($/year) $475
Payback Period (years) 12.6
The emission reduction from this measure as a percentage of fotal reductions: 0.1%
This emission reduction as a percentage of emission reductions required fo meet target: 0.0%

Full Description of Measure

Replace ballasts & bulbs to high efficiency
Project Number 99792

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Council for Locat Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Lighting upgrades

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 225,000 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 810
Year Implemented 1998 Emission Reduction (tonnes eC0O2) 71
Implementation Cost $36,000 Savings ($/year) $18,000
Payback Period (years) 2 '
The emission reduction from this measure as a percentage of total reductions: 2.1%
This emission reduction as a percentage of emission reductions required to meet target: 0.9%

Full Description of Measure

Lighting upgrades
Project Number 99785

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Councit for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Buildings

Measure Name
Heating and Ventillation Project

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 369,444 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 1,330
Year Implemented 2000 Emission Reduction (tonnes eC02) 116
Implementation Cost $133,000 Savings ($/year) $29,556
Payback Period (years) 4.5
The emission reduction from this measure as a percentage of total reductions: 3.4%
This emission reduction as a percentage of emission reductions required to meet target: 1.4%

Full Description of Measure

Heating and Ventillation Project
Phase 2
Project Number 882

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Council for Local Environmental Initiatives.

Defauit emissions coefficients were used.
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Page 13
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Equipment and Lighting

Measure Name
Energy efficiency lighting upgrade

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 181,250 Potential Energy Reduction 0
Unit (kWh) Unit
Price per Unit $.08 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 653
Year Implemented 2000 Emission Reduction (tonnes eCQO2) 57
Implementation Cost $29,000 Savings ($/year) $14,500
Payback Period (years) 2
The emission reduction from this measure as a percentage of total reductions: 1.7%
This emission reduction as a percentage of emission reductions required to meet target: 0.7%

Full Description of Measure

Energy efficiency lighting upgrade
Project Number 886

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The Intemational Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Buildings

Measure Name
Modify repair bay HVAC system

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2
Potential Energy Reduction 277,778 Potential Energy Reduction 0
Unit (kwWh) Unit
Price per Unit $.08 Price per Unit $.35
Ramp-In Factor 100% Energy Reduction (GJ) 1,000
Year Implemented 2000 Emission Reduction (tonnes eC02) 87
Implementation Cost $100,000 ~Savings ($/year) $22,222
Payback Period (years) 4.5
The emission reduction from this measure as a percentage of total reductions: 2.5%
This emission reduction as a percentage of emission reductions required to meet target: 1.1%

Full Description of Measure

Modify repair bay HVAC system
Project Number 717

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The Intemational Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Buildings Sector
Type of Measure: Energy Efficiency: Buildings

Measure Name
Replace building automation system (BAS)

Measure Details
Affected Energy Source 1 Electricity Affected Energy Source 2 Natural Gas
Potential Energy Reduction 252,285 Potential Energy Reduction 15,845
Unit (kWh) Unit (cubic metres)
Price per Unit $.08 Price per Unit $.35
Ramp-In Factor 100% Energy Reduction (GJ) 1,511
Year Implemented 2000 Emission Reduction (tonnes eCO2) 109
Implementation Cost $81,000 Savings ($/year) $25,729
Payback Period (years) 3.1
The emission reduction from this measure as a percentage of total reductions: 3.2%
This emission reduction as a percentage of emission reductions required to' meet target: 1.3%

Full Description of Measure

Replace building automation system (BAS)
Project Number 98879

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The International Couricil for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Vehicle Fleet Sector
Type of Measure: Walking/Biking

Measure Name
Bike Riding

Measure Details
Fuel Type Fuel Type
Actual Use Before 0 Actual Use After 0
Unit Unit
Price per Unit $.00 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 0
Year Implemented Emission Reduction (tonnes eC0O2) 0
Implementation Cost $0 Savings ($/year) $0
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 0.0%
This emission reduction as a percentage of emission reductions required to meet target: 0.0%

Full Description of Measure

Bike Riding

City staff encouraged to bike to work and given shower facilties at a cost of $5 per year. Number of participants unknown

Not quantifiable unless specific counts of ridership are available.

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The international Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Vehicle Fleet Sector
Type of Measure: Increase in Fuel Efficiency

Measure Name
Fleet Vehcile Emissions Testing

Measure Details
Fuel Type Fuel Type
Actual Use Before 0 Actual Use After 0
Unit Unit
Price per Unit _ $.00 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 0
Year Implemented Emission Reduction (tonnes eCO2) 0
Implementation Cost $0 Savings ($/year) $0
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 0.0%
This emission reduction as a percentage of emission reductions required to meet target: 0.0%

Full Description of Measure

Fleet Vehcile Emissions Testing
improved efficiencies...but to what level undetermined.

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Council for Local Environmental Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Vehicle Fleet Sector
Type of Measure: Car/Van Pooling

Measure Name
Corporate Rideshare Program

Measure Details
Fuel Type Fuel Type
Actual Use Before 0 Actual Use After 0
Unit Unit
Price per Unit ' $.00 Price per Unit $.00
Ramp-In Factor 100% Energy Reduction (GJ) 0
Year Implemented 1999 Emission Reduction (tonnes eCO2) 0
Implementation Cost $0 Savings ($/year) $0
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 0.0%
This emission reduction as a percentage of emission reductions required to meet target: 0.0%

Full Des_cription of Measure

Corporate Rideshare Program
no known participants to date.

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate

Protection Campaign of The International Council for Local Environmentat Initiatives.

Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Streetlights Sector
Type of Measure: Energy Efficiency: Lamp and Ballast

Measure Name
Lighting Retrofit

Measure Details
Affected Energy Source 1 Electricity
Potential Energy Reduction 2,527,222
Unit (kWh)
Price per Unit $.08
Ramp-in Factor 100% Energy Reduction (GJ) 9,008
Year Impiemented 1994 Emission Reduction (tonnes eC02) 795
Implementation Cost $0 Savings ($/year) $206,525
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 23.2%
This emission reduction as a percentage of emission reductions required to meet target: 9.6%

Full Description of Measure

Lighting Retrofit

The City started to converted approx. 45,000 streetlights from mercury vapour lights to high-pressure sodium in 1994.
The difference in energy consumption between 1994 and 1995 was used to estimate the energy savings from this project.

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The International Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Streetlights Sector

Type of Measure: Energy Efficiency: Lamp and Ballast

Measure Name

Traffic Signals Retrofit

Measure Details

Affected Energy Source 1 Electricity

Potential Energy Reduction 428,292

Unit (KWh)

Price per Unit $.08

Ramp-In Factor 100% Energy Reduction (GJ) 1,542

Year Implemented 1994 Emission Reduction (tonnes eCO2) , 135

Implementation Cost $0 Savings ($/year) $35,000

Payback Period (years) 0

The emission reduction from this measure as a percentage of total reductions: 3.9%
This emission reduction as a percentage of emission reductions required to meet target: 1.6%

Full Description of Measure

Traffic Signals Retrofit
conversion to Krypton gas lamps

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The International Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Streetlights Sector

Type of Measure: Energy Efficiency: Lamp and Ballast

Measure Name

LED conversion

Measure Details

Affected Energy Source 1 Electricity
Potential Energy Reduction 288,056
Unit (kWh)
Price per Unit $.09
Ramp-In Factor 100% Energy Reduction (GJ) 1,037
Year implemented 2001 Emission Reduction (tonnes eCO2) 91
Implementation Cost $0 Savings ($/year) $25,821
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 2.6%
This emission reduction as a percentage of emission reductions required to meet target: 1.1%

Full Description of Measure

LED conversion

All traffic tuming signals converted to LED.

Incandesant to LED = 85% energy savings. Krypton is about 10% more effficient than incandesant. Therefore 75% energy
savings.

In 98, traffic signals used 13,826 GJ (at 24.9$/GJ). Turning signals would have been one tenth of that, therefore estimated
savings of 1037 GJ.

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The Intemational Councit for Local Environmental Initiatives.
Default emissions coefficients were used.
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Streetlights Sector

Type of Measure: Energy Efficiency: Lamp and Ballast

Measure Name

Potential LED Conversion

Measure Details

Affected Energy Source 1 Electricity
Potential Energy Reduction 2,592,500
Unit (kWh)
Price per Unit $.09
Ramp-In Factor 100% Energy Reduction (GJ) 9,333
Year implemented 2002 Emission Reduction (tonnes eCO2) 815
Implementation Cost $0 Savings ($/year) $232,392
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 23.8%
This emission reduction as a percentage of emission reductions required to meet target: 9.9%

Full Description of Measure

Potential LED Conversion
It is recommended that the remaining traffic signals be converted to LED. LEDs are 75% more energy efficient than Krypton

gas. In 1998, traffic signals used 13,826 GJ( at 24.9%$/GJ), 10% of that was for tuming signals which have already been
converted, therefore there is a remaining (13,826-10%)*75% = 9,333GJ

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The Intemational Council for Local Environmental Initiatives.
Default emissions coefficients were used. )
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City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Water/Sewage Sector

Type of Measure: Energy Efficiency: Lamp and Ballast

Measure Name

Measure Details

Affected Energy Source 1

Potential Energy Reduction 0

Unit

Price per Unit $.00

Ramp-In Factor 100% Energy Reduction (GJ) 0
Year Implemented Emission Reduction (tonnes eCO2) 0
Implementation Cost $0 Savings ($/year) ' '$0
Payback Period (years) 0 '

The emission reduction from this measure as a percentage of total reductions: 0.0%
This emission reduction as a percentage of emission reductions required to meet target: 0.0%

Full Description of Measure

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The Intemnational Council for Local Environmental Initiatives.
Default emissions coefficients were used.
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Page 24
City of Mississauga
Corporate Greenhouse Gas Emissions Reductions in 2010
Target Year Measures Listing

Waste Sector
Type of Measure: Waste Recycling

Measure Name
Go Green / 3Rs Program

Measure Details
Waste Type Affected
Proposed Waste Reduction 0
Unit
Price per Unit $.00
Ramp-in Factor 100%
Year Implemented Emission Reduction (tonnes eCO2) 0
Implementation Cost $0 Savings ($/year) $0
Payback Period (years) 0
The emission reduction from this measure as a percentage of total reductions: 0.0%
This emission reduction as a percentage of emission reductions required to meet target: 0.0%

Full Description of Measure

Go Green / 3Rs Program
required data not available

This report has been generated for City of Mississauga, Ontario with software created by Torrie Smith Associates for the Cities for Climate
Protection Campaign of The intemational Council for Local Environmentat Initiatives.
Default emissions coefficients were used.



DRAFT Part Three: City of Mississauga Community Emissions Inventory and Consultation Plan

APPENDIX C: PRINCIPLES OF A DEEP RETROFIT APPROACH

Having estimated the energy and eCO2 emissions savings potential available in the City’s
buildings, fleets, and streetlights, the costs related to achieving these savings can be
estimated given a payback period. Most municipalities use simple paybacks to assess
whether or not to proceed with a recommended measure, by examining its
implementation cost and predicted annual energy savings.

Simple Payback = Cost / Savings

' Figure EE: Rate of Return vs. Paybacld®

Municipalities tend to take a safe approach
to measure implementation, investing in
measures with short payback periods
(typically two to five years) and high rates
of return. Figure EE illustrates the
relationship between payback periods and
rates of return. Essentially, the shorter the
payback period and the longer the useful
life, the higher the rate of return. A two-to
ﬁve_year payback COI'reSpondS tO a 15 to 45 23456 7 8 910111213141516 171819 20
percent return on investment, which is ke (Yeary)

considered exceptional.

o~

Rate of Return (%

With low-risk investments such as energy efficiency, most investors tend to settle for a
much lower rate of return. The most effective approach to energy and eCO2 emissions
reduction is not necessarily to obtain high rates of return and short payback periods. In
fact, this approach known as ‘cream skimming’, can actually make it more difficult to
perform comprehensive retrofits in the future.

Figure FF: Cream Skimming vs. Deep Retrofits'!

Figure FF illustrates that measures that 300
produce the greatest energy savings take
longer to ‘breakeven’. The overall benefits
of ‘deeper’ retrofits in relation to energy and
costs savings will be far greater in the long-
term than those of short-term payback
measures.

200

100

-100 -

Simple Cumutative Cash Flow per Fixture

By expecting high rates of return like 15 to 200 0 E BB EE T II BEANRRREN
45% only 20 to 35% of the total gross T e o it et
potential savings available are achieved. At

lower rates of return energy savings start to rise. Municipalities that want to get the most

' JCLE], Profiting from Energy Efficiency!, A Financing Handbook for Municipalities, ICLEI Policy &
Practice Series, September,1993.
" Ibid.
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DRAFT Part Three: City of Mississauga Community Emissions Inventory and Consultation Plan

out of their investments over the long-term should therefore consider rates of return
comparable to other capital investments, in the order of 5 to 10% (which translates to a 7-
to 10-year payback).
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DRAFT Part Three: City of Mississauga Community Emissions Inventory and Consultation Plan

APPENDIX D: ENERGY PRICE FORECASTING

The Energy Forecasting Division of Natural Resources Canada has studied the energy
demand and supply outlook for Canada over the next 25 years.'> It predicts that world oil
prices will remain relatively flat at their current costs. Electricity prices are not foreseen
to change during the forecasted time despite the uncertainty with regards to the opening
of Ontario’s electricity market. However, natural gas prices are projected to increase.
Market research conducted by Sproule Associated Limited was examined to estimate the
degree to which natural gas prices are project to increase.

Sproule Associated Limited is a worldwide petroleum consulting company that is
recognized as a leading expert in the evaluation of petroleum reserves. lIts staff regularly
prepare forecasts for the Canadian oil and gas industry based on information from various
sources, including government agencies, industry publications, Canadian oil refiners, and
natural gas marketers. Their natural gas forecast as of October 2001 indicates a 137%
projected increase in price from 1998 to 2010. Their forecast done one year earlier
predicted a 165% increase in price during the same time period. Recognized that there is
a high degree of uncertainty associated with forecasting gas prices, there is plenty of
research to support the prediction that prices will increase significantly.

2 Energy Forecasting Division, Canada’s Energy Outlook 1996 — 2020, Energy Policy Branch, Natural
Resources Canada.

57



8¢

a|dwex3 ase)

sjuaWWon

S94NSEa MON |enuajod

spiepue}s
Aousioie
ABJaus uo snoo4 sapljod buiseyoind ussig| ¢ g BYIO
sbulp|ing AJD Iy Ul S}9]l0 L MO|4-MOT |ejsul} Z1g I8Je M\
uonelssuab-0)| 119
$@37 O} Subls }Ixa WaAuo)| 0l g
AJuno) yewou)nl
/puepuod o0l Ag sanjioes A0 ul Aousioye ABious aaocsdwll| 69
Ajuno9d yewouynn S]1§0.1181 UO %] ¥ UOIONIISUOD maU U0 %02
/puejuod Aq opo9o ABisus pasoxa 0} sjosfoid uoponisuod AJo alinbay| 89
AJUno) yewouyniy $S9] IO SIedA Q) Jeno
/pueuod syoeqghed ajdwis yum sainsesw Aousiolje-ABlsus e uljseaull /g
ylom je asn ABleus Bujonpai Jnoge sesAojdws 8jeonp3| 9gd
sBuipjing A0 |1 Ul bunybi jusio3-Abisuz| 69
pJepuelS 4190 03 pepiosiayAling sbulping AND iiv| 9
sinoH Jayy spybr bulping yo winy| €9
aseyoind lamod usaio| zg
sopeibdn Jopog| 19 Ableug

Aiobajen

01038 SONIaTing

uv]J UOUDINSUOY) pup LAOJURAUT SUOISSTUWTT Appunuiuio)) p3nossissyp fo 41D 224y ] 1vd [V Hd

S3AUNSYI NOILONATY SYS) ISNOHNITHG TLVAHOLHOD TVILNILOd 3 XIANIddY




65

bunyby Aousbiswse ‘sjeubis Buissolo [0oyos B3| ejendoiddy/a]|qiSsod eieM Jomod Jejos JO asn

¢S

ajdwexg ase) sjuawwon

uvyd UouvINSUOY) pup Liojuaau] SuoIssTus AIunwuwo)) vInssISSI fo 41D raa4y] 1vd T IV

uoisiaAuo) jeubis oel] g3
SaINSeap MoN |euajod

dO1LO3S ONILHOITLIIILS



09

a|dwex3g ase)

sjusIWon

S3INSEa|\ MON |eljudlod

Ajuno)
yewouyni [9ARJ} SSauIsNq 10}
/puejod mumxo; H_mcmb yum seakojdwa AjD epinoidf SLA © Jsuel|
Aduaioiy3 ,
*0)0 ‘alnssald aJl Yoayd paseaJlou| Joj aoueuajuiey arosdwl| 1 4A
9ZIG 198]4 9onpay| ¢l 4A
sabueyd buiseyoind yobnouy) suoqg S9J0IYaA 8Inin4 R Jusund azisumod| ZL4A
uonRawnsuod
[eny [eyuswpedap jo ssaualeme asealou]l LL4A
AjUno)H
yewouyni soAjeuss)je Bupowold Aq 0102 AQ %02 A9
/pueplod S9oIyaA AJD Ul IMA seahojdwis sonpay| 0LdA
sonbjuyos) buiAlp Jusiolye
aoueUsUIRW @ BuiAlp ‘Bulip! plIOAY -|eny uo uopeonpa eakojdws apircid|  BdA
SOIOIYSA
adA) jeny ‘Aousioiye [any J8pISU0D 199]4 Jo} Aolj0d Buiseyound usais| 84A
sjenjoiq ‘seb [ednjeN S8|0IYDA 189]4 JO} BUIYOUMS [ond|  ZdA
SO[OIYSA PHGAH JO 8seydind| 94A SOJOIYIA
aleldolday aseypa
asM YoM eaAojdwg 1oy sojoAolg epinoid|  GdA
sbulpjing
Bupired oyiq ‘siamoys A0 1e saiuawy 9joAaig JO UOISINCI]|  Fd4A sajoAoIg
Ajuno) sajnpayos
yewoulni passaidwod }lom 10 yJomals}
/puejuod 0} seahojdws A)1D Jo 9% GZ 9jgeus Bunnwwoosia] sowold| €4A
sanipoey A0 e xied
0} ses) ‘weiboid Jno-yseo bupjed sebieyn Bupied| zZ4A
welibold uononpay dul eakoidwa] L 4A| uononpay dul

Aiobojen

" ¥0193S 137 FTIIHIA

uv]J UOUDINSUOY) PUb AIOTUIAU] SUOISSTULT AjUnwuo) DINDSSISSIN Jo 1D 22441 140d [TV




19

weubolid mc:o@m& pasueyug| zm

juswdinba pejoqel-telg ABsoug aseyoind - Aaijod Buiseyoung usalg| LA

sainsesj\ Map jenuajod
Y0138 FLSYM

ajdwex3g asen sjuaWWon

UD]J UOUDINSUOD) PUD KA0JUPAU] SUOISSIULST AjTunuinio)) DInpsSISSIPY Jo 411D 824y, 1vd I AV I



29

sjuaWwon

ajdwexg asen

Bununoooy ,8ui] wopog ajdul,l SN

seaiojdwo A)D Jo} ssed jisuel) 9al) Jo pazipisgns| LN

, J8MOd PUIp ZIlN| YN
*JOJBUIPIO0Y) |BjUSWUOIIAUT yeis Ao wouy

0] pajiew-a aq pjnoo seap| seap| Buionpay-suoissiwg ¥ Buines-ABisug sbeinoouy| g\
SUOISSIWS SHL) 89npal 0}

sAem Ayjuepi 0} uo Apee swelboid @ sopoljod Jofew manay| SN

SOIB}|OAO}JOUd djowold| €N

slolieg aSION peoy Ul ps||eisu| sjpued Jejog| zN

aseyoing Jamod usalo| LI

S9INSEIN MIN |enualod

UD]J UODINSUOD) PUD KIOIUIAUT SUOISSTULT AUnwuo)) vINVSSISSIA Jo K1) 2244 ] 14vd JIPY

SNO3NVTIIOSIN



€9

ajdwexz asen

sjuswuio)

SaINSesapy MaN jerualod

UD]J UOUDINSUOD) PUD KA0JUDAUT SUOISSIULT Aj1unuiuio) pInossiSsyq fo Q1) a4y ] 1vd T AVHd

JOJO|\| Ued Jojelodenq Aousioil3-ybiH[ €zo]  uonelebujey
saqn | Wbi1jzzo
saAjpys bI| 120
0JuolJo] ‘dy1d weJbold Yo sjybiq bulpjing 8210| 020
bunybley| 610
Bunybi yse L /s|eAsT bupybl Jemo| 81O
S10J09)}9Y| 1D
sjouo) bunybiT j19o0joyd /m bunybiAeal 910
sjoJjuo0Q bunybi] dpewoIny| 61O
slawl] 9 slosuag Aouednd2Q| 1D
sdweT Jusosapueou| uabojeH usisbuny|eLD
sdweT Jojos|ay |eplosdlf|3{ Z1D
subiS X3 37| L 1O
Bunybi JoopinQ WnIpog ainssald-ybiH| 010
salnixi4 Jusdsalon| joedwo)d| 69D
sdwe Jusasalon|{ Joedwo)| 8D
buidwejaqg saunixi4 Jusosalonid{ /O
Kousioig alnixi4 Jusdsalon|4 peroldwi| 99
sise|led
% sdweT JusioI/M SaIniXi4 Jusdsalon|d| GO
sjse|jeg % sdweT Jusdsalon|d 819 GL| VO
s)se|leg oluoljo9|d| €I
sjse|jeg oneubewosos|g Juspiy3-Abisul| zo
sdwe Jusosaion| buireg-Ableug| 1D bunybi

H01338 TVIOYIWNOD

STUNSVIN NOILONATY SVO ISNOHNITYL) ALINNWINOD TTVILNILOd 4 XIANIddY




¥9

uojiejnsuj [l R JOOY| | ¥O buipiing
slosuag ainsion| 0D

so|bojouyds |

siefig dwnd 1esH| 60| Bukig seyiold

salbojouyoa |

sisysemysiq ainjeledwa [ -moT| 8eD|  Buiysemysig
sanemodIN| €D
SUBAQ UONI09AUOD PadI04| 9€D

s|ojuo) Bupjoo dle}S ploS| GED :

so|bojouyss ]

stefu4 Aousioiy3-UbiH| €0 Bupjood

SWIOOIYSEAN
ul sde Je)epn Jo pesjsu] slosuss | €D 1o1ep
sao1ne( Aouaoly3-19je M ([elsu|| ZED|
JojesH 191ep\ duind 18aH| LED
uonensuj yue |

pasesaJiou| -1e1esH Jaje M Aousi3-ubiH| 0€D

19ue|g JejesH Jalep| 62D| bunesH Jsiepn
slossaidwio) uonelsbujey Asusi3-ybiH| 820
s100Q sse|9 uoneltabuyey| 120
Jossaldwo) [enbaup |sjesed| 920
[011U0D) ainssald peaH buneold| 52O
S|0Jju0Q I8jedH JeaMS-jUY| 20

SWBSAS

a|dwex3] asen)

SJUBLWILIOY

sainseay map [enusjod

UD]J UOUDINSUOD) pUD A4OJUDAUT SUOISSITUT ATunuuo)) vInvssISSyy Jo Q1) :2a4y [ 10d AV




$9

ojuoJo]

Jo)eg S,0)U0I0] O} JeiliS

pun jo419y buipjing BUIAlOASY

299

obeoiyg pjingay

aouejs|sse
[EDIUYDS) ‘SUBO| }SaJs}Ul
-0U 10 mo| aplaodd ‘sypne oQg

s)ypny ABisug

190

ojuolo] ‘esnoH
Jaydojsuyy 1S

S|199UM
uo s|es|\ jo Alaaleg axig obied jo)id

090

Y10

abelo]g [00D [ewday ]

690

sjonuo) sjqewwelboid

890

slosuag AouednooQ

LGS0

juswabeuey
ABisug

s19140 AoUsIoT-4bIH

960

bunesH jo1)s1q sjowold

§GO

sjonuo) [enbiq 10841g pedueApY

¥SO

buljooD-9914 JSWIAA

€560

[0JJU0YD) JSZIWOU0DT 41y SpISINO

[4°10)

SoALI(] paadg sjgeisnipy

1GO

duind JesH Jiy-0}-lly

0S0

diuind jeeH ©2In0S punolo

6¥0

SWaJSAS DVAH

sbulumy

810

sepeys Jolau|

JA%S)

SUWIJ MOPUIM

148

SMOPUIA PoJii4-SED AJIAONPUOD-MO']

°148)

SMOPUIAA ANAISSILUT-MO™]

1428

sbujze|o) |ejolswwio)

1548

Jauleg Iy

[47%8)

a)dwex3 sse)

SJUBWILLIOY

Sa.NSeayy MoN |B1US}0d

UD]J UOHDYNSUOD) PUD AAOJURAUT SUOISSTUT Apunuimo)) p3nossISSYN o 41D a4y [ Mvd [V H T

adojaAug




99

Buijoo) Jeje e deeq| 0.0
suolIssiwe ,
OHO J18Y} 82npal Jey} sesssuisng
aziubooal pue abeinooug welbold splemy ssauisng sjqeuleisns| 699
Abisus
Je|os Jo asn Jo sjuswaAosdwl
Roueioiye ABisus 1o sliliad SAIBAA JO S884 Ssauisng JamoT| 89D
s1ebie; OHO pue Aousidls| siewnsuoo Ablsus [euonniisul B [euisnpul
ABisus 198W B ysi|gelss 0) YIOAA!  ‘ssauisng [eo0] 3sebie} 00 L 84} YIM YoM} 29D
SUONONpPaJ ¥ SUOISSIWS HHO JiIvy}
9)EBWISS 0) S9SSAUISN( 0} S|00} BpIAcId| 99D
sjonpoud
pojeqel-ieys Abiaug Jo aseyalnd sjowold| $90
_ )}ealq puim ‘speys J04 bunue|d aa11| +9D
NO ‘yued (s)eyis uonesnsuowsap dojpaeq suaples) doyooy ajowold| £9D

a|dwexg ased

diysiaupued sbuipjing
sjuULWILWOY)

sa.nseap Map |el3u2)od

Un]q UOUDINSUOY) PUD AA0IUIAUS SUOISSIULT Qrunwiuio) v3nossissiy fo Q1D 224y ] 1avd TAVIA




L9

Sjo5u0) [enbiq 108J1q padueApY

LI

buidwng @ A1oA029Y JesH

ol

(PUIAIp 8ABMOIDIN
‘69) salbojouyoa] jesyotjos|gy

Gl

JeSH J0aJig buipiAoild @ weans buisiey
u1 Aousioy)g uonsngquio) pancidw

142!

buiyobi Jusiow g

el

punpydry

SIBNIUD AoUsPIIE-UBIH

41

buijoo)

bupesH joMsig sjowold

LL

buljesH

lebng
Yyjedpay

uonessuabon

O

‘'sapelbdn uonensul
adid ‘sainsesw Aianooal Jesy ‘sepesbdn josuo)

swiaisAg Jejlog Jusiolyg sjowold

6l

sjusweAoldul] s}eg J0jelauss) 10J0N

8l

uoneziwndo sweishAs
Jomojg ‘Jossaidwo) ‘dund ‘ueq

JA|

SUENEYI ]
swalsAg uonelsbliyay sseo0ld

9l

SUONEDIIPOIN SWoISAS JIy passaidwo)

Gl

aoueusjuiepy sweaysAg iy pessaidwod

14!

saAlQg paads sjgelsnipy

€l

pumay JO awl] e Juawaoe|dey JOJo

cl

9jdwex3
ase)

sjusWILIOn)

slojol Aousiy3-ybiH

saInseay MapN jenpualod

U] UOUDIINSUOL) PUD KIOJUDAUT SUOISSTUT Aunuwo)) p3nossissyq fo A1) a4y ] 14vd TV T

$855800.1d
[euysnpuj

dO.LO3S TVIALSNAN|




89

SUOISSIWS HHO Jidy)
aonpal Jey) sesssuisng 8ziubooal pue sbeinoouz| welboid spiemy ssauisng ajgeulelsng| €2l

sjueus) ‘sibw ‘siedojeAsp ‘SIouUMO 0} SOHHS) bulonpal syled jedisnpu|
xejlieH loj saibojouyos) ‘saibsjelis ‘eouepinb ubisep JayO Ul SOHS Bulonpay a1 sdoysxyJopp| 22l
Abiaus

1e|0s JO asn Jo sjusweoidw Aousiole AB1aus Jod| sHuwied SAIBAN JO S99 ssauisng JomoT| (2|
suonoNpel % SUOISSIWS HHO J1IvY}
Yeaiq puim ‘epeys 10| sjewpsa 0} sassaulsng 0} |00} 8plroid| 02l
Bunueld 991|611

obeoly) aoue)sisse
pingay| |eatuyos) ‘sueo] 1saisiui-ou Jo Mo| aplaoid ‘sjipne od sypny ABiau3| gLl IETTg)

ajdwexg

asen SJUBWIWIOY sainseap map [eiudlod

UD]J UOUDINSUOD) PUD ALOJUIAUT SUOISSIUT AHunuiuio)) DINDSSISSYN Jo 1) ‘824Y [ 140d T IVHA



69

SOJN0Y 8Jes B SANOY

ajdwexy ased

sjuaWIWoD)

U] UORDINASUOD) PUD AOJUDAUT SUOISSIUT Atunuuio) p3nssISSYAl o 1D ‘2.4 mod JIVIT

sainseapy MaN jenuajod

0} spooyJnoqybieN
Buosuuo) 9oIAM8S aMNYS| GLL
AunoD suonRdo sjnpayos sjuswebuely
yewoujjn/puejod -X8J} ‘syoamyJom passaldwod HIomale] ajowold WIOAA SARBUIBYY| Y1 L
VAL uopeloossy JWbN
|euoibay ¥o819 Moelg uoneuodsuel) e ayeald| €11
NO ‘yued "s9|npayos anbesj 189220s s,Ualp|Iyd uo 8j0wold pujjoodies jo uonowold| Z11
‘Buijood.ed abelnooua 0] SOJoIYaA Jobusssed-jijnw sweibold
Jo/pue ‘syujod Buijesw ‘SaoiAIas uoljeLLIOjUl 8PIACIH aJeysapiy % joduea| 111
Ao /Aeq YHOA 0} oig,, .,'SABPSaUPaAA HIOAA O YIeA\, swelbolid uononpey
‘Buiyojew-apl ‘si1ahojdws 10} SieuiwSs B SAOYSHIOA uononpay du JaAojdw3| 0L L duy
S{loL peod| 61
ainjonJisequ] bupuoddng
obeoiyn © sjon4 aAljeUId)Y djowold| 81
bulwjeg oed| L1
‘ubisap ® uoleso|
‘Buiond ‘Bunyled paseys ‘sonjes Alddns Bupjied :ssauppy sueld Bupped| 91| SSOIYsaA
AlessadaN aJaypn
90IAJeS Nsuel] anoidwy| G
"Ajuo sinoy Yead
Joj pajeubisep Jo ‘Jusuewlad aq ueo seue| pajesipeq| seue] AOH Jo/g seuesng| p1|  JIsuelf
USUBI} /M
AuAijosUU0) § SIOPLIOYD
ueuysepad aroldw|| €1
AeQ |00yoS 0}
NO ‘yued jle [euoljeulalu] ajowold| ¢l
0jJuolO | ‘|00Yyos 0}
sng jooyog Bupjlep| L1 Bupjiepm

fiobojen

401038 NOILVIHOdSNYY |



0L

suoneunsep Jayjo
B ‘SIOUISIP [BI0JaWWOD Ul

Ajuno) ‘sjooyos e Bupjied ajoAdlq
yewoujjni/puejod PaJoA0D ‘aindas apInoid| 221
ojuoI0|
‘Awouoog ay; Buino i uonowold appAoig omos|d| LZL
D9 ‘BUOIA ‘[00YOS "8]0A01q Aq [oAEBl} 0} LUSY] 8beinoous 8[0AD 0} Juswsbeinoou]
Areyuswia|g episyooT| B Alejes ayiq "aJ syjuspnys Joj weltboud uoneonpa olgngd © uoneonpd A)ojes avig| 021
2leygayig :ojuolo | ‘ weiboid aseysoNig| 611
‘sjujod uoioBUUOD
Jisued) Je sayiq yled o} selijioe) 8indes aplACld saniioe bupued spAoig| gl L
ylomieN ejoAkaig puedx3| LL 1| s8loAdlg
Awuno)| 1 adinbaijou op oym asoy) o] JuswAed jusjeainbe ue saoe|dyiom Je ,Jno
Yewouynj\/pPuBpog| Jeyo osje Bupied sakojdws aaJ) Jojjo oym siehoidws|  yseo, Bunped obeinoouz| 911

ajdwex3 asen

SjuaWIWOoD

UD]J UOUDINSUOD) PUD LLOIUIAU] SUOLSSIUT AHunuwo)) vENDSSISSYA 0 4310 224y 14vd T AVIA

saulI Jejnwiwo)
sainseapy mapN |enualod




IL

sloysep) Sayjo|D buines-18)ep| €2y
sJaysemysig Aousioly3-yobiH| 2z
uanQ/ebuey ses)| L zy

susaQ/sebuey Aousioiye-ubiHl 0z

JoAIQg sayjo|D SeH| 61

JaAIg dwnd jesH| 81y

JaAig s8yjo| o1308|3 Aousidiy3-yobiH| L1 Y
1JON19Y JosUSS aJin)siop :S1eAIq sayion| oLy
S19z9314 AouaRIY3-UbIH| S 1Y

$19z9314 PO 9|0A08Y B SAOWaY| 1Y
S19Z8914 92IM8S| €1y

slojelabiyay AousRiy3-ybiH( Z1 Y
slojelabuiey p|O 810A08Y B sAoway| | 1Y

OEIE S ITENERIIVELS

0LY| seouelday swoH

sjonpoud jusiolye Ablesus uo

210)G alempieH yum diysisuped ybnosyl

obeoiyn| sejeqgeu Jo uonewIOUl JBYO sjuswanoiduwl Aousioyg Abisug jeguapisay| 6¥
210}S aiempiey
yum Jeupned ‘Buipueuy

apinold ‘sajeged Jal0 weJlbold uonezieyiesppy/uonensu] swoH| 8y

Swia)sAg bunesH spelbdn| /¥

sJoo( epeibdn| 9y

SMOPUIAA 8pelbdn| oY

uojje|nsu| juswaseg saoidwi/[jeisull ¥y

uonejnsu| [[ep paseasou;| €y

uoine[nsuj Joojd/buijia) ur sjuswsaoidw)| zy

IR

sjdwiexy
asen

SjUdWIWOY)

S2INSE3N MON [eljudlod

Uv]J UOUDINSUOD) PUD AIOJUIAU] SUOISSIUT ATUnwuio)) vInDSSISSYN J0 D) 204y 1vd I IVH T

Td| edojeAuz Buipjing

d0.L03S TVILNIAISTY




L

S19UORIPUOY JIy Wooy Aousioiy3-ybiH

[ 94=!

SI8UonIpuUo) JIy P|O eA0WaY

chd

SJoUONIpUO) JIY WOOoY 80IAI8S

3%=

puljoon aoeds

JejesH Jejep) obelojs

4=

Jejsowlay ] %oo[) JajesH Jajle

6

BuioAD JsieaH Jeyep

8cy

juswdinb3z buiys
peo JojesH Jalepn

, , sjuswpede u ainjesadws} doo|
Bunejnosioal sbeuew jey) swalsAs j03U00 J8jem JOH

A%

19]e8H 18]\ SED

o€y

aouejsisse
[eioueul) spiroid ‘ejowold

Swa)sAg Jeje M 10H Jejos

Ged

1o]esH Jejep\ SsepueL

143!

JajesH Jajepn dwng-1esH

11 %= ]

JojesH Jayepn Aousioiy3-ybiH

4% |

sis1esH Jajepn|

SdeIpN Mue] JejesH
Jalepn ‘spleog wopog ‘sdel] jesH ‘uonejnsu| adid

L€y

wesboid syeqes Jo uonnquisiq|

sjajio | Aousio3
-ybIH ‘speaylomoys Mo|4-M0T] ‘siojelay Jeoned

0cd

Aouslyg 191epn

Bunyb ebieyosia Ayisusiul-ybiH

62

(sioopinQ) sdwe] apileH [elsy

82y

(sloopinQ) sdwe wnipog ainssald-ybiH

JX4s|

sdweT jusosepuedsu| usbojeH usjsbun]

92y

wedboid syeqal Jo uonnquisig

sdwieT Juadsalon|4 Joedwo)

°[4=

m_nmem
ased sJuUsWWo)H

sdwie] Jusdsspuedu| abeyem-psonpay

seunseap MmapN jenuajod

U] g UONDINSUOD puUp Kiojusau] SUoISSIUs Qpunuuio) InpsSISSI fo 1D 2a4y 14vd [ IVHT

| X4

bunybi

Aiobajen



€L

ajdwexy

pJes
9)A1s-1Igep 40 §paId Jo asN sooinles ABisug predeld| Soy
mc____m_ Aunn %ooig buisealou| 10 %00|9 je|d| +9Y
wEmEtma,q ui mc____m_ AbJau3z jlun 1enpiAlpul{ £9Y
(seauq Aousnbaiy
-o|qele/ Buipnjoui) s10jo| pue sue Aousiy3-ybiH| 29y
s|ond Aj}s0)-sse7 0} bulyoums [dnd| | 9
sw8sAS DYAH Jo buizig 1081100 pue sepelbdn| 09y
sbuip|ing juswyede u] sdwnd buneay
9 18)S00( Jajem p|od 8y} 0} SeAlp paads Ajddy| 66Y
sjuswipede U} sjoJjuoo 19|ioq
apeibdn B sjeisowlay} a}ins aAjoayau] 9oe|day| 86y
se9 [einjeN Ylim bupesH IO 8oejday| L6y
anxoeg seg) yum dwnd jesH| 964
dwnd 1eaH 821n0S-punolo| GGy
dwng 188H 921008 JIy Aduaiy3-ubiH| #6¥
sdwindg JeaH 9oiA18G| £6Y
Jamo|g aoeuln4 Aousio3-ybiH| ZeH
aoeuInd seo |einieN| L6y
sdwnd }esH 824n0S 41| 06y
Jejsowllay | sjqewwelbold| 61y
Jamo|g adeuln4 Aousid3-ybiH| ¥y bunesH soedg
sauolipuo Jly [esuad Aousioly3-ybiH| vy
BuljoA duingd jesH 3 Jauolipuog Jiy [elusd| gy
SJaUONIPUO) JIY Jeljua)) a2IAIag| Gy
(slsuopipuo)d
Iy [ejua) 1oy) jejsowsay | sjqewwelbold| ¥

osed sjuduiwiod

SOUNSEIN MON |B13Udl0d

uv]d UOHDINSUOD) pUD LI0JURAUT SUOISSIWLTT AjUnwuwio)) vENDSSISSYA Jo 31D 224y ] 140 TV ([




VL

sJoalddns AbJaus yym 3iom
‘Jamod usalb jo sio||es pue

sjyauaq uo oyqnd sjeonp3 sjuspisay Ag Jamod uasi9) Jo aseyoind ajowold| .Y
suoponpal R
suoIssiWe HHO) JI8Y) Sjeuw}ss 0} sjuspisal Joj S|00] | €Y
sainses|y
Kousiowg Jeyepn g Abisu3 "es uoneonp3 aliand| 2.y
JOMOoW Aloyeq/ouoele
1o} ¢ 1oy sbueyoxe
obeoiyn ui silemouw seb alney welboud yoeg Ang JemowiumeT| L LY \
sa9o1oe.d bulp|ing
ajqeulelSnS JO SSOUBAI08YS
obeoyn -1S090 % AJljIqISes) moys LOWOH usal9), uonesisuowsq| 0.y
, , bunueld 9al1| 69
sypny Abiau3| 89y
slsllieg Juelpey| /9y
S|0UOD) JOWIBAA JeD/1elesH %o0|d| 99y IE]iTe)

a|dwex3

asen

SJUBWIWOYD)

soINSea MON [RIIU}0d

Uv]J WOYDINSUOD) PUD AIOTUDAUT SUOISSIUT Apunututo)) vEnvsSISSYN fo 431D (2244] 140d LAV




SL

"0}
‘sesnoyumo} ‘sjuswpede 1y Buiohooy lenuapisay-NAll 2L M
seolInles g swelboud BuloAosl ejotewwod puedx3| | LA Buljohosy
Jwiq beg abeqien| 0L M
AUNO)
yewouyn/pueuod welboud uonos|joo sysem Molyl-noA-se-Aed| 6A
AjUno0D swelboud Juswabeuew WD
yewouyni/puejuod a)sem anoldwi 0) sessaulsng |eso] Isissy| 8M alsep
; swayl
[ealuo ajqesnal Joj sjodap sjeal) saqua) asnay| /M asnay
"0}0
‘s@sNoYuUMO} ‘sjuswipede 1y Bunsodwon [enuspisay-HNAN 9M
UOI09]|00 8)1SEM POO} |ejuapIsay| CSM
weubold uono9||09 a)sem pPooy [elosowwo)| A
SN ‘|eAoy sljodeuuy sesidiaus |eiolawwod Joj buysodwod pazijenuad| ¢M
SN ‘[eAoy sijodeuuy Sjuapisal 1oy si8}sodwod pazijeljusd/pooydnoqybieN| ZM
, s19)s0dwWwoo pazipisgns 10 93844 Jo uopngiisigl L M|Punsodwo)

ajdwexg asen

Sjuswio)

S9INSEIN MON jepuajod

uvjg UouDvINSUO?) pup L40JUdAUT SUOISSIUIT A1punuiuio)) vINvSSISSIN Jo 31D 994y ] 10 T AV I T

¥0103S ILSYM



9L

ajdwex3 ssen

SjUBWILWOY)

SAINSLAN MBN |e1uslod

"0)0
‘SOSNOYUMO} ‘sjuswipede 1y Buiphosy |enuapisay-NA| ZLM
seoiAIes @ swelboid BulpAos [elosswiwod puedxd| LLM|  Buljohosy
jwi Beg obeqes)| 0LM
Aluno)D
yewouj|nj\/puejod wesboid uono9j|od sysem moiyl-nok-se-Aed| 6
Aluno) swelbo.d juswabeuew Jwbpy
yewouj|njn/puejod a)sem anoldwil 0} sessauisng |eoo] IsIssy| 8M )SEM
swiay
jesaJjuo a|gesna. Joj sjodsp ajesl) safuan asnay| /M ashoy
"0)0
‘sasnoyumoy ‘sjuswpede 1y Bunsodwo) jenuapiseay-HNN| 9M
UOIj09|j00 8)sem pooy jenuspisey| GM
weiboid uono8j|0d 8isem pooy [elpswwod| M
SN ‘[eAoy sijodeuuy sesidIajua |e|oJawwod J0j buisodwod pazijehjuad| €M
SN ‘[eAoy sljodeuuy Sjuepisal 1o} sieysodwod pazijesjusd/pooysnoqybieN| M
sJo)sodwod nmN_n_mn:m Jo ;mot jo uonnguisigl LM|Bunsodwod

AioBajes §

SMYT-Ag ® ONINOZ

UD]J UONDINSUOD) PUD £AOIUDAUT SUOISSTULT AUnwm0)) vIRDSSISSYN 0 QL) ‘ao4y] 1ivd [AVYA



LL

109[01d joj1d/uonensuowap ysigeisy|  puim ‘Bs) Abisug s|qemausy sjowold| LN
sdoojwey ue|d AB1eu3 Ajiunwwo) e aledald| €LIN Abiau3
19]emulIO}S
obeoaiyd abeuew ‘Aj1D ay [000 pue Ajinesg suelpa\ AJID Ul sjueld jlesul| ZLN
susples Ajunwwio) sbesnodu| L LN
sjoslold uonelo)say jeyqeH| 0L
bunue|d AJunwiwiod ‘ajes a4} peopon.] ; suapJies)
NO ‘yuad| ‘ebleyo jo aaij spleh uj seal) speys jueld sjoefousd Buyueid ea1f| 6N ‘soal]
puiseyolng usaic) ajowold| 8
*0]8 ‘9010 ‘|IeJal :S10}08S SNOLEA U0 SN204 uononpay
iapel] jo pieog ebnessissi /m Jauped OHO noge sbunas|y jsepieaig| LN
sdnodb |00} g AJID usamiaq syul| ysljgelse sdnoio
‘Buizibeyens ‘Buppiomiau Joj Ajunpoddo [BJUSWILIOJIAUT [BD0T JO) 82UBI9JUOD| 9N
winjnauingd abuey)
ajew|D uo sdoysx}uopn Bujures | Jsyoea | SN
S92In0sal suonsend UOHBAISSUO)-92I1N0S9Y
JBY10 0} S[e.lajal g Ojul [euoljeanpa spiAcld ployasnoH ¥ ssauisng Joj sauijioH| N
abueyo eipsw ‘slepes|
ajewi|o Jo sjoeduw ' SESNED U0 SNO04| AJUNWWOD ‘sjelolo pajosle [eo0] wiojulf EIN
AL 8[qed
‘sbunesw 2jqnd ‘senss| [ejuswuoJIAug
‘2l slededsmau Ajunwiwiod Ul SejoIuY yoeaqno ayandj 2N
sjelslew UoREdIuUNWWOod yoeasno
a0IAep uoneonpa olgnd se asn Jayo ¥ salnyoo.q jo uoponpold| LIN|g uoneonp3

a|dwex3 asen

SJUBLILLIOY

sainses|y MaN [eljuajod

up]g UOUDINSUOD) PUD K40JUPAU] SUOISSIUT (IUNUI0)) DINDSSISSYN JO Q1) 9244 ] 1vd [AVIT

SNO3INVTIZOSIN



8L

spooyJnogybiau

ebnessissi JapIo 0y paywi] welbold 109Uu0osig J91eMwIolS| GZIN JalepA
SUONOY UOoIONPaY
uoIsSSig HHO Uo 8duaIduoD epnIg| ¥ZN
sj08old uonezijelnieN pJeAjooyos| ez
0JuoI0 |
‘welboid sjooyos uj sjosfoid ABisus s|qeuleisns
S|00Y2S 00D  uopeonps ajew|o ‘bunueld sal ]| ZZIN
[euoljeulsiu| suoIssiwg HHO 9oNpay
abusjleyd YinoA o} abusjieyd j00yos YBIH apm-AiD| LZN s|ooyog
1900 aAlje}abaa ‘bupueld 89y} ‘sjelsiew
speo| Bujjooo g Bunesy eonpay| Buined @ sjool painojoo-3ybl| sjowold| 0ZW
‘0] ‘soxe} Abioua Ajlunwiwo? sy ul
‘spuoq ybnouy} spuny ueo| Buirjorey | sjuswaaociduwi Z3 Joy weiboid buloueuld| 6LIN
AluUno)D
yewouynpyy Jamod usalb se
/puejuod| Auouosie Jo %0} jo aseyound sbeinoouz| Jemod usaig JO aseydind ayj sjowoid| 81N
Bunybi7 Aunoss ‘seuoyadsle ]
ojoI0 | Rousbiswg ‘subig palamod-ie|os| LLIN
109foad jojd/uoielisuowap ysijgeis3 bunesH 1o1)sig slowold| 9LIN
109foud j051d/uonesISUCWSP Ysiigels] SOIB}OAOJOYd dlowold| GLIN

ajdwexs ase)

SjuULWIWOY

(ssuiqim
SSINSEI MON [enualod

UD]J UOUDINSUOD) PUD KIOJUDAU] SUOISSTUT AHUnWUW0D) DINDSSISSIA JO Q1) 2244 140d T AVIA







