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Executive Summary
Most greenhouse gas (GHG) emissions data is presented in a form that greatly undervalues the
role the waste management sector can and does play in contributing to GHG emission reductions.
As a result, policy-makers often overlook the role the sector can play in the development of carbon
policies.
The value of waste management sector should be viewed from the perspective of the cascading
benefits it can provide to the energy, forestry, agriculture, mining, transport, and manufacturing
sectors in reducing GHG emissions through reuse, recycling, composting, anaerobic digestion, and
other forms of energy recovery.
This report underlines the significant potential for Ontario's cap-and-trade program to further
leverage activities in the waste management sector. While the waste management sector has
already reduced emissions over the years, there is additional potential for reductions in this sector.
However, this potential will not be achieved, if policy-makers do not holistically seek to leverage
them. As a result the waste management sector should work closely with policy-makers to:
•

Improve data capture and presentation to more accurately reflect the contribution of these
activities and aid in the development of future protocols and other reduction mechanisms.

•

Ensure reduction related activities are properly acknowledged through the creation of offset
protocols and conversely ensure they are not adversely impacted if they are caught under the
cap.

•

Aid in the development of offset protocols for the sector to ensure the appropriate nature and
content with a focus on reducing potential administrative burdens.

•

Assist the government with potential opportunities where Allowance Funds collected can further
drive emission reductions.

It is also important to emphasize that while carbon pricing may create opportunities for emission
reductions, it is not likely to significantly change the current market dynamics on its own. However,
the waste sector has had the demonstrated ability to reduce GHG emissions in domestic and
international cap-and-trade programs at a level that supports jurisdictional goals and will have an
important part to play in reaching Ontario's overall goals.
Most other jurisdictions like Quebec and California have combined cap-and-trade efforts with other
mechanisms such as; a low carbon fuel standard, feed-in-tariff pricing, mandatory organic diversion
for large generators, producer responsibility programs, and disposal levies or bans. These types of
circular economy policies when implemented properly can drive innovation and efficiencies that
reduce environmental footprints, increase productivity, improve resource efficiency, create local
jobs, and foster economic growth.
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Glossary of Acronyms
ACR

American Carbon Registry

ARB

California Air and Resources Board
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Automotive Shredder Residue

CAD

Canadian Dollars
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GHD Limited
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IPCC

Intergovernmental Panel on Climate Change
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MDDELCC

Ministère du Développement durable, de l'Environnement et de la Lutte contre les
changements climatiques

MOECC

Ministry of the Environment and Climate Change

MSW

Municipal solid waste

MtCO2e
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1.

Introduction
In September 2015, the Ontario Waste Management Association (OWMA) retained GHD Limited
(GHD) to perform a study related to cap-and-trade research for the Ontario waste management
sector. This study was commissioned by the OWMA with the support of Canada's National Brewers,
the Region of Peel, the City of Toronto, the Region of Waterloo, the City of London, the Regional
Municipality of Durham, the Regional Municipality York, and the Regional Municipality of Niagara.
GHD notes that this Report is intended to accompany "Greenhouse Gas Emissions and the Ontario
Waste Management Industry" white paper report completed by Torrie Smith Associates, Sonnevera
International Corp., and Kelleher Environmental, as well as provide more specific and detailed
information related to greenhouse gas (GHG) emissions in the Ontario waste management sector.
This work follows from an announcement in April 2015 from Ontario Premier Kathleen Wynne that
Ontario would be instituting a cap-and-trade program. Cap-and-trade, or emissions trading; at a
high level, is a market-based approach used to control pollution by providing economic incentives
for achieving reductions in the emissions of pollutants. Emission trading systems are increasingly
becoming adopted as a primary strategy for mitigating climate change.
The North American carbon market is currently being driven on the platform of established carbon
pricing in the regulated cap-and-trade programs in California and Quebec through the Western
Climate Initiative (WCI). Ontario will be the next regulated market to join the WCI cap-and-trade
program.
So how will the waste industry contribute to the new Ontario cap-and-trade program? First, as
individual facilities/businesses, each member must determine if they are a Regulated Emitter.
Ontario Regulation (O.Reg.) 452/09 (recently amended with O.Reg. 398/15) defines a Regulated
Emitter as a facility (based on the facility types defined under O.Reg. 452/09) that emits greater
than 25,000 tonnes of carbon dioxide equivalent (tCO2e) of GHG emissions on an annual basis.
Waste management operations are generally not classified as Regulated Emitters in Ontario.
During the 2015 public consultation process, the MOECC solicited comment on the treatment of
Energy from Waste (EfW) facilities such as mass burn, and pyrolysis gasification. In response to
feedback received, existing thermal EfW facilities (excluding anaerobic digesters or landfill gas
capture) are currently classified as Regulated Emitters, but will receive allowances equal to their
emissions for the first compliance period, effectively exempting existing thermal EfW facilities from
the first compliance period in the draft regulatory proposal. Furthermore, the MOECC signaled
during stakeholder presentations that new thermal EfW facilities would also be provided with
allowances equal to their reportable emissions. During the first compliance period, the MOECC will
further study the best treatment of EfW facilities under cap-and-trade to develop a permanent
solution.
If an individual facility has determined that its operations are not subject to mandatory inventory
reporting, they can consider the potential for generating emission offsets from their facility's
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operations. A facility can look to use either established offset protocols or develop a new offset
protocol applicable to their facility and project type. It is important to note that an individual facility
may have both regulated emissions and offset potential (e.g. a facility that burns a large amount of
natural gas that places them over 25,000 tCO2e annually, but also operates an animal waste
digester on property). The basis for offset protocols stems from two primary sources; established
regulatory markets, and voluntary markets.
Regulated and voluntary carbon markets often complement each other; however, there are
distinguishable features between them that must be understood in order to properly formulate a
modern and developing cap-and-trade program in Ontario. Regulated markets provide the
appropriate demand for offsets through mandatory reporting and reduction obligations set for
individual emission inventories by Regulated Emitters/facilities, as detailed above. The emission
reduction obligation for each Regulated Emitter, provided in line with established and attractive floor
pricing mechanisms, as within the WCI, creates and drives the demand for new offset project
development. In Ontario the individual GHG emissions caps will be set by the MOECC. Offsets
once generated and verified, are transacted into the WCI market where Regulated Emitters may in
part achieve cap compliance by purchasing these offset credits up to 8 percent of their total
reduction obligation.
Voluntary markets on the other hand rely only on self-imposed offset reduction goals
(e.g., corporate sustainability initiatives) to create the demand for offsets. Accordingly there is no
established floor price and the resulting price of offsets is generally lower and less attractive than in
regulated markets. Voluntary markets do however provide a crucial element to the development and
expansion of regulated offset markets in the form of accepted/approved offset protocols. Voluntary
markets such as the American Carbon Registry (ACR), Climate Action Reserve (CAR), and the
Verified Carbon Standard (VCS), and United Nations Framework Convention on Climate Change
(UNFCCC) Clean Development Mechanism (CDM) provide a wide variety and geographic context
including a number of accepted/approved protocols and registered projects. In this context, an
accepted/approved protocol refers to a technical document that describes the emission reduction
calculation, baseline definition and monitoring methodology for a project that has appropriate
eligibility criteria to be considered as a supplier of emission reduction offsets. Historically, some
protocols have been shared across different voluntary markets (e.g. UNFCCC CDM protocols used
under the VCS program).
Relative to the above, each voluntary market is responsible for approving protocols used in their
program. Under the new regulatory program to which Ontario has committed; development of an
initial group of protocols is anticipated to commence in early-mid 2016, with approval of offset
protocols by the Ontario Ministry of the Environment and Climate Change (MOECC). It is likely that
these protocols will be developed considering elements from both established regulated market
protocols in Quebec California as well as from voluntary programs as listed above. In particular, the
UNFCCC CDM program is by far the largest potential source of offset protocols. It is the use of
these voluntary program protocols that will drive the basis for expansion of the Ontario offset
program to include new protocols (e.g. composting) that have not been included to date in the other
regulated programs.
Through the WCI, the cap-and-trade program in Ontario will be linked to the existing Quebec and
California programs. The MOECC estimates that the total annual emissions from the waste industry
are roughly equivalent to 9 million tCO2e (MtCO2e), suggesting that there is a significant opportunity
for the Ontario waste management sector to implement emission reduction/offset projects under the
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new cap-and-trade program. The MOECC has further acknowledged the emissions from the waste
industry by the recent release of Bill 151, the Waste Free Ontario Act, and the accompanying
strategy, "Strategy for a Waste Free Ontario: Building the Circular Economy." One goal of this bill is
to reduce the GHG emissions from the waste sector to zero. With the generation of offsets from the
cap-and-trade program, the MOECC may further incentivize and make progress towards achieving
this reduction.
In short, the Ontario waste management industry can and will play an important role in reducing or
mitigating emissions in the cap-and-trade program.

1.1

Objectives

The main objective of GHD's research was to gain a high-level and broad spectrum determination
of the magnitude of the emission offset/reduction opportunities for the waste management sector in
the Ontario cap-and-trade program. This objective was achieved through the completion of the
following tasks:
•

Establish a GHG emission baseline for the Ontario waste management sector. This included an
analysis of and an investigation into the following:
-

Current practices

-

Application of offset eligibility criteria to the emission baseline to provide a high-level
overview of emission offset opportunities. The following areas of opportunity were
investigated:
-

Vehicle fuel switching

-

Organics diversion (including both compost and anaerobic digestion)

-

Landfill gas (LFG) capture and beneficial re-use

-

EfW/waste to energy (excluding anaerobic digestion, biofuels, and landfill gas capture)

-

Reduction or re-use and recycling

-

Biofuels

-

Ozone depleting substances

This research is intended to provide industry-wide estimation of the potential magnitude for
offsets, and is not intended to be a precise academic study of the actual figures that could be
more accurately generated from a site-by-site study. GHD has been conservative in their
approach in estimating potential emission reductions. The aim of this study is to identify and
quantify, on an order of magnitude basis, the potential for the waste sector in Ontario to
contribute to the cap-and-trade program. As such, a number of assumptions have been made
to ultimately define the types of offset protocols that stem from the recommendations made
herein. GHD further notes that the estimated potential magnitude of offset credits detailed in
this Report does not included site specific characteristics and eligibility criteria that may limit the
offset opportunity.
•

Review and analyze existing WCI cap-and-trade regimes in North America (California, and
Quebec), as well as the non-WCI North American cap-and-trade programs in Alberta and the
Regional Greenhouse Gas Initiative (RGGI), and predominant global voluntary program (the
European Union Emissions Trading Scheme via the UNFCCC CDM). The objective of this
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review is to provide the OWMA membership with an understanding of the basis of a
cap-and-trade program and, consequently what is to be expected when Ontario launches its
cap-and-trade program. Specifically in relation to the review of WCI-related programs, GHD has
provided insight on the issuance of allowances and exemptions in California and Quebec as
well as a review of the degree of precedence for offset protocols being considered in Ontario in
consideration of both voluntary and regulated cap-and-trade markets.
•

Develop recommendations based on the review and analysis conducted above for how the
Ontario waste management sector can recognize emission offset projects in line with improved
waste management practices in the Ontario cap-and-trade program.

•

Apply offset protocols in existing cap-and-trade regimes to different areas of the Ontario waste
sector. This objective will be realized following the submission of this paper and will provide the
OWMA membership with useable tools/spreadsheets to assist in calculating the offset potential
on an individual project basis with site-specific data and information. As noted, the high-level
research described in this report provides an order of magnitude assessment of how the waste
sector can participate in the cap-and-trade program and as a result, what projects and
components may be viable. Definition on a site-by-site basis taking into account site-specific
information is not possible at this level; however, the tools formulation noted as part of this final
task will provide the OWMA membership with tools that can be used to estimate site-specific
potential.

1.2

Background
1

In April 2015, the Intergovernmental Panel on Climate Change (IPCC) prepared a report that
showed that global emissions of GHG's have risen to unprecedented levels despite a growing
number of policies to reduce climate change. Emissions grew more quickly between 2000 and 2010
than in each of the three previous decades.
In response, many developing, and developed countries alike are declaring emissions reductions
goals. From November 30 to December 12, 2015 the 2015 United Nations Climate Change
Conference (COP 21) was held in Paris France and during this event, 195 countries adopted the
first-ever universal and legally binding global climate agreement. The agreement is due to enter into
force in 2020 and provides a global action plan to avoid the dangerous effects of climate change by
2
limiting global warming to well below 2⁰C.
For 2020, the European Union (EU) has made a unilateral commitment to reduce overall GHG
emissions from its 28 member states by 20 percent compared to 1990 levels, which is one of the
headline targets of the EU 2020 strategy. China, the world's biggest emitter of GHG's, pledged this
year to cap its rapidly growing carbon emissions by 2030. In response, the United States (U.S.)
announced a target to cut its emissions 26 to 28 percent below 2005 levels by 2025, with the State
of California being the most aggressive, setting a reduction target of 40 percent of 1990 levels by
2030.
Most recently, the Province of Quebec, Canada has joined the mix with its linkage to the California
cap-and-trade program through the WCI. Quebec has set a reduction goal similar to California at a
37.5 percent reduction from 1990 levels by 2030. Altogether, 99 countries, covering over 80 percent
1

2

Climate Change 2014: Mitigation of Climate Change, IPCC, 2015
http://mitigation2014.org/communication/press-release
http://ec.europa.eu/clima/policies/international/negotiations/paris/index_en.htm
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3

of global emissions, have 2020 emissions reduction goals . To this end, countries are reviewing
and implementing a range of policies and approaches to meet these goals, including renewable
energy targets, regulated emissions trading schemes, tax incentives for improved energy efficiency
and fuel economy, and electricity generation emissions standards.
There are several available approaches to the waste industry that may reduce GHG's. Waste
management technologies such as composting, anaerobic digestion, EfW, biogas/LFG utilization,
vehicle fuel switching, increased recycling/reuse, and waste to biofuels, beyond current
achievements, could be further implemented not just to reduce GHG emissions but also provide
sustainability solutions in regard to resources and overall waste generation.

1.3

History and Description of Cap-and-Trade Regimes

In the early 1990's, there was little provision or incentive to establish regulatory emission inventory
reporting, cap-and-trade programs, or voluntary carbon systems. In 1992, the Earth Summit was
held in Rio de Janeiro, which brought together international leaders to discuss the global impacts of
carbon. The result of this meeting was the signing and placement into force of the UNFCCC. The
UNFCCC established a long-term objective of stabilizing greenhouse concentrations in the
atmosphere "at a level that would prevent dangerous anthropogenic interference with the climate
system." Furthermore, the UNFCCC also set a voluntary goal of reducing emissions from
developed countries to 1990 levels by 2000.
In the late 1990's, the increase in the generation of GHG emissions on a global scale was becoming
more evident. 1997 saw the negotiation of the Kyoto Protocol, and the resultant Clean Development
Mechanism (Article 12 of the Kyoto Protocol) which set binding targets to reduce emissions
5.2 percent below 1990 levels by 2012 for those developed countries that ratified the Kyoto
Protocol. The Kyoto Protocol legally entered into force on February 16, 2005, and essentially
initiated the global carbon quantification and trading industry.
Globally, the UNFCCC Clean Development Mechanism (CDM) was recognized as the largest
platform and most widely used for emission reductions; however, it is important to note that in North
America, the States of California, Oregon, and Washington created the West Coast Governor's
Global Warming Initiative ahead of the UNFCCC CDM in 2003. This initiative did not provide a
mechanism for generating emission reductions, but it was intended to align the three states' policies
to address global warming and as a result, a set of recommendations and strategies were
developed for the states to pursue individually or cooperatively. Three years later, in 2006, the
States of Arizona and New Mexico launched the Southwest Climate Change Initiative. Recognizing
the need for unity to meet emission reduction goals, each of these States joined together to form
the WCI in February 2007. This agreement directed the respective States to develop a regional
target for reducing GHG emissions, to participate in a multi-state registry to track and manage GHG
emissions in the region, and to develop a market-based program to reach the target. Over the next
2 years, the Provinces of British Columbia, Manitoba, Ontario, and Quebec, and the States of
Montana and Utah joined the original five states in committing to tackle climate change at a regional
level.
In 2008, the State of California, in line with the WCI and established mandatory reporting (AB 32)
requirements, began a mandatory GHG reporting program for industrial sources, fuel suppliers, and
electricity importers. On January 1, 2012, the State of California implemented the first WCI based
3

http://climatechangeauthority.gov.au/chapter-4-global-action-reduce-greenhouse-gas-emissions
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cap-and-trade program as a means to meet the reduction target set by the State under the WCI.
The cap-and-trade regulation came into an enforceable compliance obligation as of January 1,
2013. Following California, the Province of Quebec joined with a WCI approved mandatory
reporting system in 2010 and a resulting cap-and-trade program, which came into force in 2012.

1.4

Ontario Cap-and-Trade Program

Currently, the Province of Ontario intends to be the next jurisdiction to join the Quebec and
California in the WCI based cap-and-trade program. The Province of Ontario has had mandatory
GHG inventory reporting since 2011 and it is anticipated that the cap-and-trade program will be
rolled out in the Province in 2017. Provided in Figure 1.1 is a basic breakdown of the fundamentals
of the Ontario Cap-and-Trade Program. Note that the "Ontario Carbon Market" noted in Figure 1.1
will be linked with the California and Quebec carbon markets.

Offset Projects

Regulated Emitters

Figure 1.1 Ontario Carbon Market at a Glance
The green arrow going from the MOECC to the Ontario Carbon Market in Figure 1.1 is intended to
convey the sale of government allowances into the carbon market whereas the brown arrow from
the MOECC to the Regulated Emitters is intended to convey the issuance of free government
allowances directly to the Regulated Emitters. The blue and red arrows to and from the Ontario
Carbon Market and the Regulated Emitters, represent the sale of allowances by Regulated Emitters
(blue) and the purchase of offsets or allowances (red). The purple arrow represents the sale of
offset credits into the market by registered Offset
Projects.
Opting In
The term "Regulated Emitters" in Figure 1.1 and
discussed in the introduction, applies to emitters
that currently emit greater than 25,000 tCO2e of
GHG emissions annually and are therefore
regulated to report their GHG emissions under
O. Reg. 452/09. In December 2015
O. Reg. 452/09 was updated with O. Reg. 398/15
and now includes a lower reporting threshold set

Emitters that fall under the regulated
industries set out in O.Reg. 452/09 but emit
less than 25,000 tCO2e may choose to opt in
to the Ontario cap-and-trade program.
However once these emitters opt in, they will
likely not be able to opt out. By opting in, the
emitter will be required to conform to the
same cap-and-trade principles as every
other Regulated Emitter.
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at 10,000 tCO2e, although, emitters who emit between 10,000 and 25,000 tCO2e are not be
classified as Regulated Emitters under the Ontario cap-and-trade program. They will however have
the opportunity to Opt-In to the cap-and-trade program on a voluntary basis. Petroleum product
supplies and natural gas distributors were also added to the regulation along with the inclusion of
the following additional emissions sources:
•

Equipment used for natural gas transmission

•

Electricity imports

•

Electricity transmission and distribution

•

Magnesium production

•

Mobile equipment at facilities (optional reporting only)

It is important to note that the inclusion of these sources will impact the sector in the form of price
increases to energy such as diesel fuel and natural gas, as noted by the Ontario Provincial
Government.
O. Reg. 452/09 was enacted under the Environmental Protection Act and applies to a number of
industries, compelling them to report GHG emissions. Of singular note, there are currently very few
waste management industry facilities that would be classified as Regulated Emitters. As depicted in
Figure 1.2, each Regulated Emitter is anticipated to have an individual emission "cap" which will
reduce on an annual basis, thereby increasing each Regulated Emitters' annual reduction
obligation.

Figure 1.2 Ontario Carbon Market Regulated Emitters
Offset projects along with allowances are introduced into the carbon market for the Regulated
Emitters to achieve their reduction obligation. Allowances come in two forms:
1.

Government allowances issued by the governing body (MOECC)

2.

Regulated Emitter allowances which are generated by Regulated Emitters that are below
their emissions cap (this is anticipated to be a small amount).
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Figure 1.3 provides a more detailed examination of the format of the Ontario cap-and-trade program
and the inclusion of offsets and different types of allowances.

Figure 1.3 Ontario Carbon Market
The Ontario waste management sector is unique in that there are some project types which have
global precedence (in voluntary programs) as an offset project type but are also incongruently
classified in Ontario as Regulated Emitters. Examples of such projects are EfW and waste to
biofuels (under the assumption that waste to biofuels would be viewed the same as EfW), which are
currently captured as Regulated Emitters under O.Reg. 452/09, but have also generated carbon
4,5
offsets under the voluntary carbon offset markets. Under the CDM, more than 40 EfW projects
have been registered, with a combined annual global GHG reduction of approximately 5 MtCO2e
6
per year. To date, three EfW expansion facilities have been validated as carbon offset projects in
North America through voluntary offset programs.
The Ontario MOECC Guideline for Greenhouse Gas Emissions Reporting, December, 2015
(Guideline) provides a table of emission sources that are required to be reported and each emission
source has a standardized calculation methodology used to report the emissions as per
O.Reg. 452/09.

4

5

6

Clean Development Mechanism Executive Board: "Approved baseline and monitoring methodology AM0025:
Avoided emissions from organic waste through alternative waste treatment processes." Available at:
http://www.cdm.unfcc.int/methodologies/DB/3STKBX3UY84WXOQWIO9W7J1B40FMD
Verified Carbon Standard Project Database, http://www.vcsprojectdatabase.org/ See Project ID 290, Lee County
Waste to Energy Facility 2007 Capital Expansion Project VCU, and Project ID 1036 Hillsborough County Waste
to Energy (WtE) Facility 2009 Capital Expansion Unit 4.
CDM Project Database, project methodologies AM0025, ACM0022, accessed 6/9/2015,
https://cdm.unfccc.int/Projects/projsearch.html
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The following is the list of emission sources noted in the Guideline:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Adipic acid manufacturing
Ammonia manufacturing
Carbonate use
Cement production
Coal storage
Copper and nickel production
Electricity generation
Electricity importation (New)
Ferroalloy production
General stationary combustion
Glass production
HCFC-22 production and HFC-23
destruction
Hydrogen production
Iron and steel production
Lead production
Lime production

•
•
•
•
•

•
•
•
•
•
•
•
•
•

Magnesium production (New)
Mobile equipment operation (for
reference purposes only) (New)
Natural gas and petroleum distribution
(New)
Nitric acid production
Operation of equipment for a
transmission system or a distribution
system (electricity) (New)
Operation of equipment related to natural
gas (New)
Petrochemical production
Petroleum refining
Phosphoric acid production
Primary aluminum production
Pulp and paper manufacturing
Refinery fuel gas use within a petroleum
refinery
Soda ash manufacturing
Zinc production

Projects or distinguishable portions of projects that reduce emissions, and are not regulated per the
above list, may have the potential to be classified as Offset Projects that generate offsets and sell
them into the Ontario carbon market as noted in Figure 1.3, through the WCI Compliance
Instrument Tracking System Service (CITSS). The Ontario cap-and-trade program, once fully
implemented, will be linked through the WCI CITSS program which tracks and serializes emission
offset credits. Offsets generated in Ontario, Quebec, and California can then be transacted to
provide Regulated Emitters in these jurisdictions the opportunity to reduce their emission reduction
obligation through the purchase of offsets. There is however, a maximum amount of offsets that can
be purchased to achieve a Regulated Emitters' reduction obligation, which is set at 8 percent. The
rest of a Regulated Emitter's reduction obligation will likely be achieved through the purchase of
allowances.
Again, it should be noted that the waste management sector as a whole does not specifically fall
under the regulated list of emissions sources noted above. As such, the waste management sector
is viewed as a potential developer of GHG emissions offsets/reductions that can then be transacted
to the Regulated Emitter industries noted in the above list. However, it is important to note that the
opportunity for obtaining compliance via purchase of offsets for Regulated Emitters is not
comprehensive, and the 8 percent limit in using offsets for achieving of the reduction obligation
suggests that other mechanisms are also required. More than likely, the balance of compliance will
be obtained through purchase of government allowances and through in-house emissions
reductions in the obligated sectors. In-house emission reductions can be achieved through
programmatic or site-specific practices / investments such as implementing pollution control
technology or fuel switching, etc.
While offsets may be traded across the WCI programs, it is important to note that future offsets
generated and registered through Ontario must be realized in the province of Ontario. Once the
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offsets have been realized, they can be traded across the other WCI programs. For example, a
municipality that composts 50 percent of its source-separated organics (SSO) in Ontario and sends
the remaining 50 percent to the U.S. or out of province for composting, can only claim offsets for the
materials generated and processed in Ontario.

1.5

Offset Programs

The cornerstone of an offset program is a series of rules and criteria that dictate which type of
project may generate offsets, and further within those categories, which projects meet a set of strict
eligibility criteria. Each of the regulated WCI offset programs has three basic eligibility requirements
as follows:

1. Regulatory
Each offset project must have been commissioned in addition to regulatory
framework (i.e., If the owner is required to install a GHG reduction measure
they are not able to claim the offset credits for that activity). Regardless of
whether the project is in the regulated or voluntary market, these criteria must
be demonstrated. This is a key element for the Ontario waste sector, where
there is regulation in the industry. For example, O.Reg. 232/98 (Landfilling
3
Sites) mandates that sites with an approved capacity of over 1.5 million cubic metres (m )
must install LFG capture and destruction systems. Under the rules base, LFG destruction at
these sites would then not comply with eligibility criteria for offset programs.
2. Start Date
Each offset program will have an approved start date. Both of the WCI
programs (California and Quebec) have a start date of January 1, 2007. This
essentially means that a project that is intending to generate offsets must be
implemented after this date.

3. Approved Offset Protocol
Approved offset protocols provide the necessary calculations and monitoring
framework to establish the offset potential for individual projects. Regardless
of the offset program (voluntary or regulated), each potential offset project
must apply an approved protocol. Sources for protocols on the regulated side
are typically embedded or referenced in the regulation itself. As of
December 2015, this is the activity that the MOECC is currently undertaking.
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On the voluntary side, there are a variety of offset protocols that are commonly used under the
following programs: the UNFCCC CDM, ACR, VCS, Alberta Offset System, and CAR. Currently, the
regulated WCI market has the following approved protocols:
Table 1.1 WCI Approved Offset Protocols
Regulated Offset Program
California Cap-and-Trade

Quebec Cap-and-Trade

Approved Protocols
1. U.S. Forest Projects
2. Urban Forest Projects
3. Livestock Projects
4. Ozone Depleting Substance (ODS) Projects
5. Mine Methane Capture (MMC) Projects
1. Landfill Sites – CH4 Destruction
2. Covered Manure Storage Facilities - CH4 Destruction
3. Destruction of Ozone Depleting Substances
Contained in Insulating Foam or used as Refrigerants
Removed from Refrigeration, Freezer and
Air-Conditioning Appliances

A key consideration is that the overall number and type of protocols is relatively limited in California
and Quebec, thus limiting the potential for offset generation in these markets. One of the important
aspects of the current status in Ontario at the present time is that there is opportunity for the waste
management industry in the Province to push forward a number of real and reliable protocols, in
part utilizing precedent in Quebec and California but also utilizing a more wide-ranging focus on
accepted protocols world-wide and in other voluntary programs. On October 16, 2015, the MOECC
released a Request for Bid (RFB) with the objective of adapting existing offset protocols to
accommodate Ontario, Quebec and Canadian conditions, conveying that the MOECC is seeking
external input for the development of different types of offset protocols. This is discussed further in
Section 2.3.
Beyond the WCI, Canada has seen one additional emissions trading system enter into force in the
Province of Alberta. As part of the Specified Gas Emitters Regulation (mandatory GHG inventory
reporting) passed by the Province, the Alberta Carbon Offset Program was launched in 2007. This
program is a stand-alone program that does not belong to the WCI; as a so-called emission
intensity-based system, this program is somewhat incompatible with cap-and-trade as defined by
the WCI. Irrespective of this, the Alberta system is one of the oldest in North America and continues
to thrive today. Similar to the WCI, Alberta has determined a number of eligible offset projects and
has developed approved offset protocols for each. While the WCI program has a relatively small
number of approved offset protocols, the Alberta Carbon Offset Program has over 30 approved
protocols, further establishing the precedent for a wide range of protocols.
Given the national and international market for offsets, the waste management sector should be
looking at ways of collaborating with other jurisdictions to promote the development of new and
reliable offset credits.
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2.

Ontario and Existing Cap-and-Trade Regimes

2.1

Application of Exemptions

The California and Quebec cap-and-trade programs each have their own list of regulated emission
sources via mandatory reporting regulations in their respective provinces/states. The Ontario
program is expected to operate in a similar fashion, with the list of regulated emission sources
generated from the basis of O. Reg. 452/09, and as referenced in Section 1.4. Each program has
an emissions reporting threshold in tCO2e (recently updated to 10,000 tCO2e in Ontario from
25,000 tCO2e) and once that threshold is exceeded on a facility level, the facility becomes a
Regulated Emitter and is subject to the cap-and-trade regulation. However, given that the reporting
threshold in Ontario was just updated in December 2015, and facilities that emit between 10,000
and 25,000 tCO2e do not require third-party verification, it is likely that only the Regulated Emitters
with emissions exceeding 25,000 tCO2e will be subject to the cap-and-trade regulation. Third-party
verification applies to facilities that emit greater than 25,000 tCO2e and involves a site visit to the
facility, recalculation of the facility's emissions, along with the generation of a verification report and
verification statement. A reference figure has been provided in Section 2.4.2 A to provide further
information regarding the third-party verification process.
At the most basic level, a facility that is considered exempt from existing cap-and-trade programs
(Quebec or California) is a facility whose emissions are either not classified as a regulated emission
source and/or are classified as a regulated emission source but are below the mandatory reporting
threshold.
Landfill projects within Ontario are a prime example of "Facilities" that emit GHG emissions to the
atmosphere through regular operational activities but are not classified as Regulated Emitters in
Ontario and thus do not have to report emissions. As a result, landfills are not subject to the
cap-and-trade regulation. Conversely, thermal EfW and biofuels facilities (under the assumption that
biofuels can be categorized as EfW) are classified under the general stationary combustion
emission source in Ontario for the combination of both natural gas and waste materials derived from
fossil fuels (e.g., plastics) as a fuel source in their respective operations.
The reason that the CO2 emissions from anaerobic decomposition and combustion of landfill gas
from Ontario landfills as well as the organic portion of the waste sent to thermal EfW facilities, are
not currently classified as regulated emission sources under O. Reg. 452/09, is because the
emissions generated from these sources are classified as biogenic CO2 emissions. The argument
that facility based emissions are biogenic is the primary avenue
for the exemption status between each of the WCI
cap-and-trade markets.
VS.

To understand biogenic emissions, it is useful to first understand
anthropogenic emissions. An anthropogenic emission is
essentially an artificial emission that would not have occurred
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naturally. For example, this relates to the liberation of deep-seated carbon deposits such as oil and
natural gas through human activities, delivering a new source of carbon into the atmosphere.
Biogenic emissions, on the other hand, are assumed to be part of the earth's natural carbon cycle,
and their liberation into carbon form is assumed to be essentially equal to the natural sequestration
cycles of the planet that then fix this carbon as biomass. As an example, burning wood for electricity
liberates carbon dioxide, but that carbon dioxide is assumed to be essentially equal to the uptake of
carbon by new trees, which fix this carbon as part of their growth cycle.
For the reasons noted above, biogenic CO2 emission sources are not regulated under
O. Reg. 452/09, so there is no requirement to further reduce these emissions. Similarly to Ontario,
biogenic emissions are not classified in the same way as anthropogenic emissions and not
regulated under the existing California and Quebec cap-and-trade programs.
Should a facility wish to propose exemption status under the cap-and-trade program, the facility
would be required to apply for an exemption to the governing body of the program, which for
Ontario is the MOECC. The Ontario cap-and-trade program is anticipated to be introduced as a
regulation in similar manner to the mandatory reporting regulation (O. Reg. 452/09); therefore, to
achieve an exemption as per Bill 172 – Climate Change Mitigation and Low-carbon Economy Act,
7
2016 , the person (e.g., facility) or class of persons (e.g., group of businesses operating similar
facilities) would have to attest and provide circumstantial evidence supporting why a specified
provision of the Act or regulation does not apply to the person or class of persons. The MOECC
would then be required to approve or deny the application of exemption from the person or class of
persons.
The Quebec cap-and-trade program has offset protocols written directly into the regulation, which
can make them more difficult to amend or to add additional offset protocols. In contrast, the
California program has offset protocols that are separate from the regulation itself, thereby making it
easier to amend and add to existing offset protocols. How the MOECC ultimately decides to
specifically characterize Regulated Emitters (e.g., biofuels and thermal EfW after the first
compliance period) and the related implementation of offset protocols in the cap-and-trade program
(California compared to Quebec) will dictate the level of effort required to apply and achieve
exemptions once the anticipated regulation has been released. However, given that the anticipated
regulation has not yet been finalized, there is the opportunity for areas of the waste management
sector (i.e., thermal EfW, and biofuels) to achieve exemption or have an influence on the anticipated
regulation.

2.2

Issuance of Allowances
EITE Example

Allowances are issued in three ways:

7

1.

Government Issued Free Allowances

2.

Purchased Allowances (Government Issued)

3.

Purchased Allowances (from Regulated Emitters)

A Regulated Emitter in Ontario moves
their production facility to South
America where there is currently no
cap-and-trade program

http://www.ontla.on.ca/web/bills/bills_detail.do?locale=en&Intranet=&BillID=3740
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2.2.1

Government Issued Free Allowances

Government issued free allowances are provided by the governing body (MOECC for Ontario) of
the cap-and-trade program to Regulated Emitters. However, not all Regulated Emitters under the
cap-and-trade programs are eligible for the receipt of government issued free allowances. Under
each cap-and-trade program, there are certain sectors that are considered emissions intensive and
trade exposed (EITE) which implies that these certain sectors are more susceptible to and/or
impacted by unintended consequences of the cap-and-trade program or what is referred to as
"carbon leakage". Carbon leakage or these unintended consequences, occurs in a cap-and-trade
program when Regulated Emitters move their facilities and emissions to an area or authority that
has less rigorous carbon pricing. To prevent carbon leakage in the cap-and-trade programs, the
governing body of the cap-and-trade program can issue free allowances to EITE sectors as an
incentive for the Regulated Emitter to remain in the jurisdiction.
The MOECC in Ontario is currently investigating ways to mitigate carbon leakage for the Ontario
program and evaluating free allowances as part of the mitigation methods. California has
approached carbon leakage and EITE by combining and assessing trade exposure and carbon
intensity and then ranking EITE sectors into high, medium, low, and very low categories. Other
considered approaches have included the development of product based emission standards.
Issuance of free government allowances in Ontario may be based on one of three allocation
methods, including production base, energy use, and historical benchmarks. At this point, the
MOECC has indicated that free allowances will not be applicable to the following:
•

Electricity generation facilities that do not produce any other useful thermal energy product
other than electricity:
-

Steam is not considered a useful thermal energy (i.e., generating steam to be used to
generate electricity).

-

A combined cycle gas turbine that only produces electricity is considered to be an electricity
generator.

•

Facilities with allocations based on historical emissions allocation approach, or individual facility
intensity.

•

Energy use in processes already being allocated allowances under product-output benchmarks.

•

Facilities that emit less than 25,000 tCO2e that are not eligible for free allocation cannot apply
for free allocation for steam purchased from a third-party.

Based on the lessons learned from existing cap-and-trade programs, GHD anticipates that the
Ontario cap-and-trade program will be initially setup such that each Regulated Emitter does not
have a significant reduction obligation for the first few years after the program is introduced. The
program will likely be designed to allow the Regulated Emitters to understand and get used to the
program and provide them with the opportunity to implement low to no cost reductions during the
first few years of the program. The cap reductions over the latter years will then be used to further
pressurize businesses to implement meaningful and more tangible reductions, once the dynamics
of the program are better understood by the Regulated Emitters.
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2.2.2

Purchased Allowances

Purchased allowances, both government issued and from Regulated Emitters, are shown going into
the Ontario Carbon Market in Figure 1.3 and in the excerpt in Figure 2.1.

Figure 2.1 Entry of Allowances to the Ontario Carbon Market
These allowances are purchased by Regulated Emitters to achieve the remainder of their reduction
obligation above free government allowances and offset purchases, as applicable. A Regulated
Emitter that is found to be in an EITE sector may still be required to purchase allowances to achieve
their reduction obligation.
For the Quebec and California programs, purchased allowances and free allowances are currently
transacted through quarterly auctions. The results of the fifth Quebec/California cap-and-trade joint
auction held in November 2015 are provided in Table 2.1 and provide a breakdown of the total
number of allowances that were available for sale and were sold in the fifth auction.
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Table 2.1 Cap-and-Trade Auction Results – Joint Auction #5 (November 2015) and Total
Allowances Sold in 2015
8

CA Entity Consignment
California Air Resources Board (ARB)
Ministère du Développement durable, de
l'Environnement et de la Lutte contre les
changements climatiques (MDDELCC, Quebec)
Total Allowances for Sale at Auction
Total Allowances Sold at Auction
Total Allowances 2015 and 2018 Vintage
Combined
Total Allowances 2015 and 2018 Vintage
Combined Sold in All Four Auctions in 2015

Current 2015 Vintage
(tCO2e)
21,207,405
42,733,956

Future 2018 Vintage
(tCO2e)
0
8,957,500

11,171,647

1,474,000

75,113,008
75,113,008

10,431,500
10,431,500
84,544,508
339,191,023

Note that the values provided in Table 2.1 include the total number of allowances for sale and sold
during the November 2015 quarterly auction and the total number of allowances sold in the four
quarterly auctions in 2015. The joint auction summary reports do not split out the number of
government issued allowances and the
allowances from Regulated Emitters; however, it
CA Entity Consignment
CA Entity Consignments are allowances
is likely that the majority of the allowances noted
that are allocated annually to each eligible
in Table 2.1 are government issued allowances.
consigning entity in California (natural gas
To put these values in context and estimate the
supplier or electrical distribution utility).
market for offsets in Ontario, GHD reviewed the
The intent of these allowances is to
most recent (2013) total quantity of emissions
prevent consigning entities from raising
rates for their consumers. It is not certain
reported in Ontario under the previous O.Reg.
if this type of allowance will be issued or
452/09 regulation from facilities that emitted
applicable to the Ontario program.
9
greater than 25,000 tCO2e . By setting an artificial
cap on the 2013 emissions at 25,000 tCO2e GHD
can estimate the total number of allowances that would have to be purchased and also estimate the
total number of offsets that could be purchased (8 percent of the total allowances). To further
convey the magnitude of the offset market GHD performed a sensitivity analysis on the theoretical
cap and has provided the results of this investigation in Table 2.2 below.

8
9

http://www.arb.ca.gov/cc/capandtrade/auction/nov-2015/summary_results_report.pdf
https://www.ontario.ca/data/greenhouse-gas-emissions-reporting-facility
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Table 2.2 Sensitivity Analysis for a Theoretical Cap in Ontario
Ontario 2013 Emissions Cap Factor Applied

Theoretical
GHG Emissions
Cap (tCO2e)

Cap of 0 tCO2e (to show baseline emissions)
Theoretical Cap of 25,000 tCO2e
Theoretical Cap Increase of 30%
Theoretical Cap Increase of 40%
Theoretical Cap Increase of 50%
Theoretical Cap Increase of Double

0
25,000
32,500
35,000
37,500
50,000

Estimated Total
Allowances
Required for
Purchase or
Reduction
Obligation (tCO2e)
47,839,385
44,114,385
42,996,885
42,624,385
42,251,885
40,389,385

Estimated
Quantity
of Ontario
Offsets
(tCO2e)
3,827,151
3,529,151
3,439,751
3,409,951
3,380,151
3,231,151

As noted in Table 2.2 above, given the range of theoretical caps applied to the total Ontario
emissions there would still be a market for offsets of greater than 3 MtCO2e. Given the total
allowances sold in the joint auctions from Table 2.1 above and the total quantity of emissions
reported in California (greater than 430 MtCO2e) being approximately 10 times that of Ontario, this
further enhances the magnitude of the offset market across the programs. Offsets can be sold into
the carbon market from any of the jurisdictions. The intent of the tables above is to convey that even
though the offsets are limited to 8 percent of each Regulated Emitters reduction obligation, there is
still a significant market for the development of offset projects across each of the existing
cap-and-trade programs and the future Ontario program (approximately 3.2 – 3.5 MtCO2e).
Tables 2.1 and 2.2 are also presented to convey the potential magnitude of the total reduction
obligation required and therefore the total allowances required to be purchased by Regulated
Emitters.
2.2.3

Allowances Overview

The intent of cap-and-trade regimes is ultimately not to provide a significant number of government
issued free allowances to Regulated Emitters, as this would not incentivize emission reductions or
create a market for offset projects. The reduction obligation for the Regulated Emitters serves
ultimately to provide incentive for the Regulated Emitters to reduce their overall emissions, thereby
reducing their total emission reduction obligation. It is anticipated that over time as the program
progresses and the caps for the Regulated Emitters reduce, the majority of the allowances issued in
the Ontario cap-and-trade program will be purchased government allowances with the potential of a
small portion being purchased from other Regulated Emitters. GHD anticipates that only under
circumstances where Regulated Emitters go above and beyond and generate significant emissions
reductions from their facilities will they be in the circumstance where they may be eligible to sell
allowances, especially as each facility's emissions cap decreases over time.

2.3

Creation of Offsets and Development and Application of Offset
Protocols

Offsets (also known as emission reductions) will be generated and sold in the Ontario carbon
market from registered offset projects that have applied MOECC approved offset protocols. An
offset protocol is a calculation methodology used by the offset project to quantify the offset emission
credits in tCO2e. In the WCI cap-and-trade programs, Regulated Emitters are allowed to reduce
their emission reduction obligation on an annual basis by up to 8 percent through the purchase of
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offsets. Offsets are incentivized for purchase through a built-in pricing mechanism in the
cap-and-trade regulations. Essentially, offsets are given a minimum floor price with built in annual
inflation. Government and Regulated Emitter allowances are sold at a higher price than offsets
which provides the incentive for Regulated Emitters to purchase offsets ahead of the allowances.
There are a number of different offset protocols that have been generated in the regulated and
voluntary GHG reporting programs. Presented in Table 2.3 is a summary of the total number of
established protocols for each area of the waste management sector.
Table 2.3 Offset Protocols and Projects
Waste Management Sector Areas
Landfill
Recycling
Organics (Compost & AD)
Fleet Management
Ozone Depleting Substances
Energy from Waste (Thermal)

Total Number of Established
10
Protocols
9
5
9
9
11
7

Total No. of Registered Projects

Based on Table 2.3 above a variety of protocols has been developed for each area of the waste
management sector. However, the next thing to consider is how many projects have actually been
registered or developed under each waste sector area. When projects are developed and
established using existing protocols, this creates precedence for the further development of the
specific type of project. Figure 2.2 presents the number of projects registered under each waste
sector area using existing protocols.
500
450
400
350
300
250
200
150
100
50
0
Landfill

Recycling

Organics

Fleet
Management

Ozone
Depleting
Substances

Energy From
Waste

Figure 2.2 Offset Project Precedence by Waste Sector Area

10

Refer to Appendix A, Table 1.1 for a full breakdown of the established protocols and associated programs.
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A few conclusions can be drawn when comparing Table 2.3 and Figure 2.2 above:
•

Landfill | With 9 established protocols there is a significant amount of project precedence,
greater than 400 projects registered.

•

Recycling | With 5 established protocols, the development of projects under these protocols
has been limited, less than 5 project registered.

•

Organics (Compost & AD) | With 9 established protocols there has been a moderate level of
project development, greater than 80 projects registered.

•

Fleet Management | With 9 established protocols there has been a low to moderate level of
project precedence with less than 30 projects registered. This category also encompasses
waste to biofuels as these protocols can be linked with EfW protocols.

•

Ozone Depleting Substances | With 11 established protocols and almost 100 projects, there
has been a high level of protocol development and significant level of project precedence.

•

Energy from Waste (Thermal) | With 7 established protocols, the development of projects
under these protocols has been low to moderate with more than 50 projects registered. This
category would encompass waste to biofuels combined with fleet management protocols as
they are both related.

Based on Table 2.3 and Figure 2.2, it should be noted that there is a significant amount of offset
project precedence for landfill-related offset projects, there is very little for recycling projects and
there are low to moderate amounts of project precedence for the remaining waste sector areas.
This breakdown of project precedence serves to aid the MOECC and the OWMA membership in
understanding the offset protocols that have been implemented and proven by the development of
offset projects, in other regulated and voluntary markets. While providing a general guide, these
numbers should not limit, dictate or prioritize decision making.
As noted in Section 1.5, the MOECC released RFB OSS_00553940 on October 16, 2015, with the
objective of adapting existing offset protocols to accommodate Ontario, Quebec, and Canadian
conditions. There are a few notable statements within the RFB about offset protocols and their
applicability:
•

To the extent practicable, assure that the protocols identified in 3.3.1 will be compatible with
the ones already adopted by the Government of Quebec;

•

To the extent practicable, make the protocols applicable throughout Canada by taking into
account differing climate, regulatory, species and soil conditions

•

This project is designed to advance the development of GHG offset protocols of high quality
that will be available for use by Project Developers of offset projects located in Canada for
compliance.

•

Protocols have been developed for use in existing carbon markets and in regulatory carbon
markets, including Quebec and California's cap and trade programs. Some of these may be
adaptable and/or enhanced to meet Ontario, Quebec, and WCI recommended standards. It is
desirable to harmonize, to the extent possible, Ontario's protocols for use in its cap and trade
program with those already adopted by Quebec and California.

•

The intent is to adapt protocols to facilitate the creation of offsets of a quality sufficient for use
in cap and trade programs that have been or may be implemented in Ontario and Quebec.
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There are a few things to note from the above excerpts in the RFB and where emphasis has been
placed:
1.

Harmonization and applicability to the existing California and Quebec cap-and-trade protocols
is emphasized along with the acknowledgment of the conditions across Canada. The
development of protocols in this manner may make it easier for other Canadian offset
projects outside of Ontario and Quebec to be included in the cap-and-trade market, provided
that the jurisdictional boundaries allow for external offset project inclusion. This may also lead
to the development of universal offset protocols that can be used in multiple jurisdictions.

2.

Quality of the emissions offsets is also emphasized which is further defined in the RFB as
being "real, additional, verified, unique, permanent, and enforceable", This means that similar
to the offset protocols in the other voluntary and regulated markets there will be a specific set
of criteria and set method in the offset protocol to establish the emission offsets that ensures
the offsets are calculated and established the same way for each type of offset project.

Included in the RFB is also a short list of "Priority Project Types" which includes the following offset
protocols that have already been adopted in the California and Quebec cap-and-trade programs:
1.

Mine methane capture and destruction protocol.

2.

Landfill gas capture and destruction protocol.

3.

Ozone depleting substances capture and destruction protocol.

GHD notes that the second and third protocols listed above, apply to the waste management sector.
Also, since these offset protocols have already been established in California and Quebec, this is a
logical starting point. The following additional offset protocols are listed in the RFB under "Project
Types for Full Adaptation" and have not yet been implemented under the current California and
Quebec regulated markets.
1.

N2O Reductions from Fertilizer Management in Agriculture Protocol

2.

Emission Reductions from Livestock Protocol

3.

Organic Waste Digestion Protocol. For GHG reduction projects that divert and anaerobically
digest eligible organic waste and/or wastewater streams that otherwise would have gone to
uncontrolled anaerobic storage, treatment and disposal systems, such as solid waste landfills
or on-site anaerobic wastewater treatment facilities. The protocol should also address the
co-digestion of eligible organic waste streams with livestock manure.

4.

Organic Waste Management Protocol. For reductions from projects that avoid methane
emissions to the atmosphere through the diversion and composting of municipal food waste
and food-soiled paper waste that would otherwise have been sent to a landfill. This may
include the incineration of organic waste to achieve the same objective.

5.

Forest Project Protocol

6.

Afforestation Protocol

7.

Urban Forest Project Protocol

8.

Grassland Protocol

9.

Conservation Cropping Protocol
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10.

Refrigeration System Protocol. This protocol quantifies GHG emission reductions associated
with the conversion of commercial and industrial cooling systems using synthetic refrigerants
(ODS and others) to newer systems using carbon dioxide, glycol or other refrigerants having
little or no impact on global warming.

From the above noted list there are three (Nos. 3, 4, and 10) offset protocols that if developed and
adapted into the Ontario cap-and-trade program could benefit the Ontario waste management
sector in terms of the development of potential offset projects.
It is the intent of this report to estimate the further offset potential that can be derived from the waste
management sector in addition to what the MOECC is already considering, to support the
compliance goals of large emitters. To this extent, GHD envisions that a number of additional
protocols will be forwarded to the MOECC for consideration. As Table 2.3 and Figure 2.2 indicate,
the global precedent for offset projects from the waste sector is evident and for some areas quite
significant, and GHD has adopted this precedent as a foundational basis for the work going forward
in this report, and as this work informs our recommendations.
While there is seemingly a very clear path forward for new projects or projects that began post
January 1, 2007, there are still opportunities to realize offset credits for those projects that were
proactively started ahead of these timelines. These opportunities are known as "Early Action
Projects". To date, both existing WCI offset markets (California and Quebec) employ an Early
Action Project element to their regulations.
In the ARB offset system, projects that commenced between January 1, 2005 and December 31,
2006 are eligible to produce and sell offset credits into the same market as those projects that
commenced post January 1, 2007. Offset credits for these projects are able to be realized from
January 1, 2005 through December 31 2014. Similarly in Quebec, Early Action Projects represent
those offset projects that realized offsets between January 1, 2008 and December 31, 2011. In
California alone, there are currently 127 Early Action Projects that are registered with the ARB
(http://www.arb.ca.gov/cc/capandtrade/offsets/earlyaction/projects.htm).
It is envisioned that Ontario's cap-and trade program will closely mimic the formats for Early Action
Projects to California and Quebec with dates to be set accordingly in relation to the entry into force
date of the Ontario Offset Regulation.

2.4

Cap-and-Trade Program Transactions and Costs

There are a variety of different transactions and associated costs that will be linked to every project
developer within the Ontario cap-and-trade program. The prices of the allowances and offset credits
are based on the floor prices and inflation mechanisms built into the cap-and-trade regulation;
however, it is important to know that there are a number of variable costs that apply to each
Regulated Emitter and offset project. The following subsections will describe these items in more
detail.
2.4.1

Cap-and-Trade Market

GHD presents the following quick facts as they pertain to the current Quebec and California
cap-and-trade Market. These facts are likely to apply to Ontario once the markets have been
merged.
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•

The reserve price for the 2016 auctions has been set at $12.73 United States Dollars (USD) per
11
tCO2e and $12.82 Canadian Dollars (CAD) per tCO2e :
-

The reserve price or floor price is the predetermined minimum price at which allowances
will be sold in the auctions.

-

The minimum floor price is increased annually by 5 percent plus the rate of inflation. In
2016 0.17 percent inflation in addition to the base 5 percent was used to calculate the
reserve price.

•

An Auction Exchange Rate is determined prior to each joint auction as Quebec entities may
participate in either USD or CAD. The Auction Exchange Rate is applied to the reserve price.

•

Joint auctions are held quarterly typically in February, May, August, and November of each
year.

•

The Current Auction Settlement Price for allowances transacted in the most recent November
12
2015 joint auction was $12.73 USD/tCO2e :
-

•

The Settlement Price is defined as the price of allowances that were transacted in the joint
auction.

Emission offset credits are purchased at a cheaper value than allowances to further incentivize
the generation of offset credits from registered offset projects:
-

2.4.2

The value of emission offsets will likely trend closer to the floor price value but will not go
below. The floor price value and inflation mechanisms will likely be written into the
regulation and therefore is a good reference value for offsets in the offset project planning
stage.
Administration and Verification Costs

Each offset project is unique and will carry a varying degree of risk that will drive project costs to a
variety of levels. In general, the following are the primary risks that drive pricing in the market for
verification:

11
12

•

Volume of Offsets | If a project is only claiming 10,000 tCO2e in a crediting period the cost of
verification will be theoretically less than a project that is claiming 100,000 tCO2e for the same
period. This is often because a project that generates 100,000 tCO2e generally has more
emission sources and therefore more complicated processes and emission calculations.

•

Risk of Invalidation | Two primary factors play a role in this area including the number of offset
credits and the manner in which data is recorded and reported. A large project that uses simple
excel sheets to collate their data and paper records will likely cost more than a mid-sized
project that uses Continuous Emission Monitoring System (CEMS) and electronic data
recording practices.

•

Double Verification | Some offset projects have elected to perform a double verification in
which two separate and independent third-party verifiers complete a verifications of the same
crediting period. This action will cost more at the verification stage but reduces the number of
years in which the project must carry invalidation insurance from 8 to 3 which, depending on the
number of offset credits may actually save the project developer money over time. These are

http://www.arb.ca.gov/cc/capandtrade/auction/2016_annual_reserve_price_notice_joint_auction.pdf
http://www.arb.ca.gov/cc/capandtrade/auction/results_summary.pdf
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referred to commonly as CC08 and CC03 verifications. The CC03 offset credits are typically
traded at a slightly higher price as well in the open market.
Administration costs are set for each cap-and-trade
program by the governing registries. The breakdown of
fees as set by the VCS (an approved Registry provider
under the California ARB) is as follows:
Combined, these costs make up the majority of the
third-party costs leading into the registration and sale of
offset credits. Other costs that may be attached to an
offset project but are dependent on the project
developer's comfort with the offset system include the
following:
•

Consultant fees to develop the verification data and
assist in verification processes.

•

Carbon brokers to assist in the sale of offsets.

•

Internal costs for the development of the data set
and reports.

Figure 2.3 VCS Fees in USD

Each of the above will vary
depending on the project
developer's needs.
Appropriate due diligence
and requests for quotation
can alleviate concerns
around these unknown
costs. Figure 2.4 provides
graphical representation of
the details provided above.

Figure 2.4 Overview of Project Administrative and Verification
Fees

GHD | Report for OWMA – Cap-and-Trade Research for Ontario's Waste Management Sector | 11111433 (1) | 23

GHD recommends that offset project developers should consider costs associated with
administration and verification of offset projects as the MOECC develops offset protocols.
Identifying a balance between rigorous reporting requirements and minimal administrative
involvement and oversight will be essential for offset project developers to balance overall costs.
2.4.3

Lessons Learned from Voluntary Markets

CER Credit Value (€EUR/tCO2e)

Voluntary markets have provided the basis for many if not all of the regulated markets today. The
primary lesson learned from the voluntary markets has been that without demand there is no need
for supply. Accordingly, offset programs such as the WCI in Quebec and California have spent time
developing a Regulated Emitters regulation that dictates a set demand for offset projects. Further
the regulations in place set floor prices to ensure the continued growth of clean projects. Figure 2.5
shows the decline of CDM offset credits known as certified emission reduction (CER) credits. The
pricing in this market crashed as a result of over-supply of credits with no regulated buyers in the
13
market. CERs are currently worth approximately €0.39/tCO2e .
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Figure 2.5 UNFCCC CDM CER Value from 2008 – 2014

13

https://www.quandl.com/collections/futures/ice-cer-emissions-futures
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3.

Ontario Waste Management Sector Baseline
The best way for the Ontario waste management sector to realize the potential for the generation of
emissions offsets is to first understand where in the Ontario waste sector emissions are generated.
The emissions profile in the Ontario waste management sector has seen drastic changes especially
in recent years with not only new technologies entering the market in terms of waste processing but
also waste collection. GHD developed estimates for offset potential in a variety of different waste
management sectors and took a conservative approach so as not to drastically over estimate
potential emission reduction opportunities. GHD has provided the following summary of the current
emission profile from the Ontario waste management sector considering also that the baseline year
applied in the Quebec and California offset programs is on or before January 1, 2007:
Landfills | Landfills have historically been considered to be the largest emitter of
emissions in the Ontario waste industry. LFG typically contains equal parts of carbon
dioxide (CO2) and methane (CH4) and is generated from the anaerobic decay of the
organic components of waste. GHD notes that some carbon from waste that is
landfilled is permanently stored or sequestered. That amount of carbon that is permanently stored
depends on the material structure, carbon content, landfilling practices, and other factors. As of
July 1, 2009 large landfills in Ontario (capacities greater 1.5 million cubic meters of waste) were
required to implement and operate LFG collection and control systems; typically using either
enclosed flares or electrical generation engines that combust CH4 and convert it to CO2. As a
measure to further reduce the methane generated from landfills, a number of jurisdictions in Ontario
have introduced programs to facilitate source-separation of organics which ultimately creates a
feedstock for alternative organic waste treatment methods (composting and anaerobic digestion)
and reduces the overall production volume of LFG. While the regulated landfills may not be eligible
to claim offsets there is potential in small landfill sites, and also considering the increase in
collection efficiency at a regulated site.
Open Windrow and Contained Composting | There are two types of composting
(both aerobic), open windrow and contained composting. Open windrow composting
as noted above typically applies only to leaf and yard waste. Contained composting
on the other hand can include leaf and yard waste along with other source separated
organic wastes such as food waste. Composting of food waste can often cause nuisance odours
which is why the composting of food waste must be contained. Contained composting also has
other benefits including more control over the decomposition conditions which provides the freedom
to create optimal compost generating conditions. Contained composting can therefore generate
compost in a matter of weeks whereas open-windrow composting can take months. By diverting
leaf and yard waste along with food waste from landfills there is a further reduction in emissions
generated from landfills, due to the avoidance of LFG (CH4) generation. Some simple composting
operations were in place in Ontario prior to 2007; however there is a definitive market share that
was developed post 2007 and may be accordingly eligible for offset credit generation.
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Anaerobic Digestion | Simply put, this process is composting of organic materials
without oxygen (anaerobic) and typically in a large enclosed tank. Organic material is
fed in to the tank and microbes break down the organic matter and generate biogas
which is similar to LFG and contains mainly CH4 (approximately 60 percent by
volume). This biogas is then typically flared, combusted to generate electricity or
captured as a renewable natural gas for injection into the natural gas distribution network or to fuel
vehicles. The controlled digestion of organic material in the enclosed system results in GHG
emissions savings when compared to landfilling and potential additional benefit of generating
electricity. This technology is more recently being implemented on the municipal level in Ontario
with cities such as the City of Toronto currently in the process of integrating this type of organics
processing into their operations. A number of other municipal governments such as the Regions of
Durham and Peel are also actively investigating options.
Reuse and Recycling | By diverting materials from landfills via reuse and recycling
programs there are a few avenues in which GHG emissions benefits (offsets) may be
achieved. GHD has reviewed multiple studies and determined that emission factors
that apply to materials being recycled for a different purpose (i.e., recycling woody
materials to convert them to pellets for use in a furnace) are different from the emission factors
applied to the reuse of the material in the same process in place of virgin material (i.e., recycling
and processing used bottles into new bottles to avoid the creation of virgin glass). It has been
observed that the GHG emissions benefits from reuse of the material in place of virgin material
have been greater than the benefits from recycling the material for another purpose. Recycling
programs have been in place for almost thirty years in Ontario; however, the re-use benefit of these
materials in place of virgin materials in addition to recycling programs implemented by small
municipalities (under 5,000 residents) have potential offset savings.
Waste Collection and Landfill Vehicles | Prior to 2007, a significant portion of the
waste vehicle fleet was powered via fossil fuels (gasoline and diesel). Opportunities in
this area have evolved recently with many companies and municipalities rolling out
programs that involve fuel switching to compressed natural gas (CNG). Since the
emission factors for the combustion of gasoline and diesel fuel are greater per litre than for CNG,
there is emission offset potential for the conversion of vehicles from gasoline or diesel to CNG.
GHD notes that there are other fuel options available for switching to however; CNG has currently
been the most prominent in Ontario with more than 300 collection trucks already having been
converted.
Ozone Depleting Substances (ODS) | These substances mainly consist of
chlorofluorocarbons and different types of chemical refrigerants (i.e. R-11 and R-12).
These substances are significantly more potent than CO2 or even CH4 as GHG
emissions and this potency is measured by the Global Warming Potential (GWP) of
the substance. Currently in Ontario, GHD is not aware of large scale recycling or disposal of ODS.
However, based on the GWP values for these substances, and the known development of an ODS
protocol there will likely be an opportunity to generate offsets from ODS in Ontario. The baseline
emissions for an ODS project would likely be the release of these substances to the atmosphere
and not necessarily landfilling. ODS type projects typically destroy the substances in an enclosed
reactor and therefore the bulk of the project emissions would be associated with the exhaust from
the reactor.
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Thermal Energy from Waste (EfW) | Thermal EfW facilities combust or process
municipal solid waste (MSW) to generate electricity. Currently in Ontario there are two
active large-scale thermal EfW facilities. The facilities currently in operation are
classified as Regulated Emitters under O. Reg. 452/09; however, as per the proposed
regulation, they will be provided free government allowances in the first compliance period to cover
their regulated emissions. The MOECC has noted that even new facilities, will also receive
allowances when they become subject to the program. Thermal EfW facilities currently generate
offsets in other programs, including the CDM and VCS. The baseline emissions for a thermal EfW
facility are methane emissions from landfilling as well as CO2, CH4, and N2O emissions from the
current generation of grid electricity and the bulk of the project emissions would be associated with
the emissions from the EfW facility exhaust.
Biofuels Facilities | There are a variety of methods that waste can be processed to
generate biofuels. One of the known methods put very simply; consists of gasification
which exposes the waste to extremely high temperatures with limited amounts of
oxygen to generate a syngas; the syngas is then quenched and directed through a
fermentation tank. In the fermentation tank, specific types of bacteria consume the syngas and
generate biofuel such as ethanol. Biofuels Facilities may have the opportunity to generate
emissions offsets by avoid the generation of LFG by using solid waste feedstock and have the
added benefit of displacing fossil fuels with biofuels.
As noted by the above list there are a number of areas where emissions offsets can be generated
from alternative processes in the Ontario waste management sector. Some of these emission
reduction processes have been proven and are currently active to some degree (e.g., anaerobic
digestion and vehicle fuel switching) and others require further commitment (e.g., ODS projects and
biofuels facilities). GHD has generated Figure 3.1 to convey the magnitude of emissions that are
currently being reduced based on Ontario regulations and current practices already being
performed.
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Figure 3.1 Emission Reductions or Mitigation Currently Captured Under
Current Practice Regulation and Opportunities for Potential
Offsets
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Note that the Figure 3.1 is based on GHD's calculation spreadsheet and there are a number of
assumptions associated with each value that are detailed in the spreadsheet. The Opportunity for
Potential Offsets is shown as negative in the above figure to convey the magnitude of the potential
offsets compared to the emissions captured under current regulations and processes. Each area or
category noted in Figure 3.1 above is discussed further below. The following sections present
GHD's emission calculation estimates by first describing the context of the estimates, data
collected, emission factors applied, assumptions and following with a presentation of the data, list of
identified data gaps, and recommendations.

3.1

Landfills
14

In Ontario there are roughly 2,382 landfill sites and 37 landfill open sites with greater than
3
1.5 million m of capacity). As noted above, large landfill sites are regulated under O. Reg. 232/98
and are therefore required to have LFG collection systems. Due to the regulation these large landfill
sites would likely not be able to claim emission offsets under the Ontario cap-and-trade program for
the destruction of LFG, simply because they are
Landfill Gas Collection Efficiency?
regulated to do so. However, for the purpose of
this study GHD has assumed that if these large
landfill sites are able to improve their LFG
collection efficiency by installing new wells
(e.g., from 60 to 85 percent) then they may still
be able to claim emission offsets for the
additional LFG collected (e.g., 25 percent) as a
result of the improved collection efficiency.

LFG Collection efficiency in a landfill is
the percentage of LFG that is actually
able to be collected by the LFG collection
compared to the total amount of LFG
produced.

The basis for GHD's estimate of GHG emissions generated from large landfill sites stems from
GHD's 2008 MOECC Landfill Production Modelling Study. Emissions from landfills are difficult to
estimate as there can be a number of factors that contribute to the overall emissions including the
types of waste, amount of waste in place, and the annual amounts of waste being disposed of in the
landfill. These emissions also are released over time whereas most other facilities emissions
happen at a point in time. To achieve the objective for landfills GHD used the 2008 Study to project
the estimated 2015 GHG emissions from each of the 31 largest municipal solid waste landfill sites
15
identified by the MOECC. Canada's 2015 National Inventory Report (NIR) notes that 8.4 MtCO2e
were generated from Solid Waste Disposal on Land in 2013. GHD estimated approximately
7.3 MtCO2e of emissions were generated from the large landfill sites and the small landfill sites that
are still open in 2015. GHD notes that an estimate for the emissions generated from closed landfill
sites is not included however would likely make up the remainder between the NIR and GHD's
estimate. It should also be noted that the NIR value and GHD's estimate are for different years.

14
15

Based on data from OWMA's 2014 State of Waste Landfill Report.
https://www.ontario.ca/data/large-landfill-sites
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Figure 3.2 provides a breakdown of the approximate 7.3 MtCO2e of emissions generated from the
large and small (open) landfill sites.

Landfills
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Figure 3.2 Landfill GHG
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In Figure 3.2, the Leakage Emissions represent the LFG that simply cannot be collected by the LFG
collection system which in this case has been assumed to be 15 percent. The Emissions Captured
by Regulation or Current Practice represent the emissions generated from the large landfill sites
16
that is already being captured under the O.Reg. 232/98 LFG collection systems . The Opportunity
for Potential Offsets includes GHD's estimate for offset based on an increase of LFG collection
efficiency at the large landfill sites from 60 to 85 percent and 60 percent collection efficiency at the
small open landfill sites that are currently not regulated to have LFG collection systems. GHD
additionally assumed that approximately 1.3 million tonnes of waste are being landfilled at the small
open landfill sites. Finally, GHD notes that waste tonnages (approximately 3.0 MtCO2e) shipped out
of Ontario are not considered as part of the estimates. If these waste tonnages were disposed of in
Ontario landfills this would further increase the emissions generated from Ontario landfills. Waste
from Ontario is currently being exported to Michigan and New York State and the environmental
attributes associated with the waste leave Ontario the moment the waste does.
It should be noted that an organics diversion strategy, which the MOECC has proposed would divert
a significant portion of organics from landfill therefore diminishing LFG production over time. The
amount of LFG reduced would depend on how successfully organics could actually be diverted from
landfill.
The calculation tool discussed further in Section 5 of this report will ultimately allow for landfill
owners to apply their site specific data and information to more accurately determine site specific
landfill gas emissions. The intent with the analysis above was to determine the magnitude of the
emissions opportunities for landfills and not determine the exact number of emission opportunities
there are for every single landfill site in Ontario. The data from the tool will ultimately be aggregated
and used to update and refine emissions opportunities.
Note again that while the potential offsets from landfill gas destruction are relatively significant on a
yearly basis, the analysis assumes that regulation does not entirely impede the offset activity. As
many of the larger landfills are compelled to install landfill gas collection systems, this assumption is
16

O. Reg. 232/98 does not mandate thee effiency of a landfill gas system.
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by no means certain, and is a key element to interject into the eligibility criteria for a landfill gas
protocol.
3.1.1

Data Gaps

•

2008 was the most recent year that modelled data was available for all of the large landfill sites,
this data was used in lieu of more current modelling of the large landfill sites that is not
available.

•

The actual tonnage disposed of in the small landfill sites is unknown and had to be estimated
based on the total annual quantity of waste landfilled in Ontario

•

The current collection efficiency of the LFG collection systems at each of the large landfill sites
is unknown and assumed to be 60 percent. Some sites may be far more efficient while others
less. For a more accurate evaluation a site-by-site evaluation would be necessary.

3.1.2

Recommendations

The MOECC has specifically identified three protocols (two of which are waste related protocols) for
the initial cap-and-trade regulation, and these offset protocols should take precedence in the
immediate future for development considerations, monitoring practices, records keeping
requirements, and other related offset protocol items. The content and nature of these protocols will
influence other protocols moving forward. One of the three protocols is related to LFG and
therefore, GHD recommends a protocol for this type of project, and emphasizes the vital importance
of discussing eligibility criteria with the MOECC, in particular as related to the effect of
O. Reg. 232/98 on large landfills. Large open landfills represent a considerable potential for
emission reduction if they are deemed to be eligible for incremental LFG capture.
GHD further recommends that the protocol consider small open and all closed landfills, as
applicable. Both LFG capture and destruction, and methane avoidance technologies should be
included. The general precedent history for protocols of this type is very strong. .It is important to
highlight that making the economics work for small landfills will be more difficult given the following
issues:
•

Increased Capital Cost/tCO2e – small landfills are typically shallow and require a higher
proportionate share of capital/infrastructure to recover the available LFG over the wider area.

•

Low LFG Recovery Rates – for small landfills, the LFG recovery rate is typically low and
presents several operational challenges in maintaining efficient/effective gas collection. This low
yield of LFG, which is further affected by higher proportionate operating costs increases the risk
profile of small landfill gas capture projects.

•

Quantification and Verification (Q & V) Cost Impact – Q & V costs are generally considered
fixed costs and can significantly burden small projects. The Q & V costs can be on the order of
30% of the operating cost of these small landfill gas capture projects. Bundling or aggregating
projects can provide some benefit, but the site specific costs may excessively burden the
project.

Offset prices of $15-20/tCO2e are likely to be insufficient to incentivize carbon offset project
developers to manage the above noted risks associated with small landfill sites. Other mechanisms
may also need to be considered.
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GHD recommends that the MOECC look at some form of incenting renewable natural gas that is
used as either a transportation fuel or delivered directly to the natural gas distribution network.
These types of incentive are provided for both in Quebec and California and are complimentary to
the feed-in-tariff pricing that is already provided for the generation of electricity.

3.2

Recycling

Vehicle Scrap Metal
Recycling

Used Oil (Including
Containers and Filters)

Tires

Beer Store & LCBO

Construction, Renovation
and Demolition (CRD)

WEEE

Residential - PPP

IC&I - PPP

Recycling has been a constant focus of Ontario municipalities for decades as an effort to increase
the diversion of materials from landfill and generate stock piles of materials that can be recycled or
reused in place of virgin materials. Beyond the municipal level there has been an increased focus
on recycling in the commercial and construction sectors as a best practice method to drive down
costs and promote sustainable practices. Private sectors are also heavily involved in recycling, for
example the Beer Store and LCBO with the collection of spirit, wine, and beer bottles and also the
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Figure 3.3 Recycling GHG Emissions
Breakdown by Category
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Ontario Stewardship programs that collect tires, used oil, and waste electronics. GHD estimates
that based on all the different avenues of recycling that approximately 20 million tonnes of material
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are recycled on an annual basis and because of these significant quantities there is a significant
potential for emission offsets. Figure 3.3 provides a breakdown of recycling into different categories
to convey the magnitude of emissions for each category along with what is currently captured by
regulation and existing practices and opportunities for potential offsets.
From Figure 3.3 it is evident that the greatest recycling opportunity for potential offsets and the
greatest number of total emissions is associated with the Institutional, Commercial, and Industrial
(IC&I) Printed Paper and Packaging (PPP) category. There are considerably smaller opportunities
for the Waste Electrical and Electronic Equipment (WEEE), Beer Store & LCBO, Tires, Used Oil,
and Vehicle Scrap Metal Recycling categories. There are moderate opportunities for the Residential
PPP and Construction Renovation and Demolition (CRD) categories. Each category will be
discussed and reviewed in more detail below to provide understanding of what the current
regulations and practices are that relate to each category and where the opportunity for potential
offsets is generated.
Data gaps have been identified throughout the sub-sections below however overall
recommendations for recycling have been provided after the discussion of each recycling category.
3.2.1

Institutional, Commercial, and Industrial Printed Paper and Packaging

The IC&I category consists of the collection of recycled materials from places like office buildings,
schools, hospitals, and factories. Therefore it is not surprising that approximately 4.9 million tonnes
of recyclables are generated in the IC&I category on an annual basis. The types of materials that
are included as printed paper and packaging include mainly paper, plastics, metals, and glass.
There are no current regulations that mandate the collection and recycling of recyclables from IC&I
sources and therefore the quantity of emissions that are currently being captured are based on
current recycling practices. Given that there are no regulations in place requiring recycling by IC&I
sources and they are required to source-separate their recyclables and pay for the collection, there
is still a large opportunity for improvement and generation of potential emission offsets. Figure 3.4
presents GHD's estimates from data provided by the MOECC for the IC&I – PPP category.
The emissions opportunities for recycling of IC&I
– PPP noted in Figure 3.4 come from the re-use
of the materials in end markets. Based on the
estimations, IC&I – PPP has the largest
emissions opportunity under the recycling
category as well as the waste management
sector as a whole. Note again, however, the
interpretation of these results and the emission
offset calculations applied – this applies to use
of the recycled material (rather than replacement
of virgin materials) by an end user of the
recyclable content, and thus it can be
reasonably expected that the offset potential lies
with that end user. To expand on this, there may
be additional emission offset benefits for end
users if they are able to offset the virgin
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materials they are using with recycled materials however, this type of recycling and reuse is not as
common in the industry whereas current end markets have already been established for simply
recycling of materials. Therefore, GHD has focused its estimates on the recycling of the materials
and not reuse of the materials in place of virgin materials. For comparison purposes the emission
factors for recycling and for reuse in place of virgin materials will be factored in to GHD's calculation
tool such that IC&I sources could understand the potential benefit of using recycled materials and
also the benefit of using recycled materials to offset virgin materials.
IC&I—PPP Data Gaps
•

GHD's estimates are limited for PPP materials, which do not encompass all of the materials that
may be available for recycling and reuse.

3.2.2

Residential – Printed Paper and Packaging

The Residential PPP recyclables originate from residential sources such as single family homes,
townhouse complexes and apartment buildings. Material tonnage data for GHD's estimates was
gathered from Waste Diversion Ontario (WDO) which represents approximately 98 percent of
17
Ontario's population. An SRM report from 2009 provided the emission factors required to translate
the residential PPP tonnages to tCO2e allowing GHD to estimate the total emissions from the
category. The WDO data provided the quantities of material collected which is assumed to
represent the total emission offset opportunity. O. Reg. 101/94 requires every municipality in
Ontario with greater than 5,000 people to establish, operate, and maintain a blue box waste
management system. Therefore the majority of municipalities in Ontario are already required to
recycle and so not able to claim emission offsets from recycling of the material. Smaller
municipalities and end market users of recycled materials on the other hand are still able to
participate and generate emission offsets from the use of the recycled materials. GHD's estimate
presented in Figure 3.5 below is based on the assumption that there is an opportunity for end
market users and small municipalities to participate in generating emission offsets from recycling
and that none of the recycled material is landfilled. As a result the Opportunity for Potential Offsets
encompasses the entire emissions profile of this Residential PPP category.

17

ddfhttps://www.ontario.ca/document/measuring-environmental-benefits-ontarios-blue-box-mhsw-and-weee-diversion
-final-report
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Residential PPP
0
-0.2
-0.4
-0.6
-0.8
-1
-1.2
-1.4
-1.6
-1.8
-2

Figure 3.5 Residential PPP GHG
Emissions Breakdown

Similar to IC&I – PPP the emissions opportunities
for Residential – PPP rely on end market
recycling and re-use of the materials. As noted
above, due to O. Reg. 101/94 there is currently a
limited opportunity for municipalities to claim
emissions offsets from Residential – PPP
recycling, as they are mandated to do so. It
should be further noted that a number of these
recycling systems represent a business-as-usual
baseline that likely extends back before the
anticipated start date of the cap-and-trade
program (January 1, 2007). As such, this is not
necessarily considered a new activity, although
GHD is cognizant that the waste profile in Ontario
has changed markedly in that timeframe, and that
recycling systems have changed. This important
factor can be incorporated into an offset protocol
and two sets of emission factors could be
applied, one simply for the recycling of materials
and the other for reuse of recycled materials in
place of virgin materials.

Residential—PPP Data Gaps
•

GHD's estimates are limited for PPP materials, which do not encompass all of the materials that
may be available for recycling and reuse.

•

The data from WDO does not encompass all of Ontario's population, missing approximately
2 percent.

3.2.3

Waste Electrical and Electronic Equipment

The WEEE in Ontario is predominantly collected by the Ontario Electronic Stewardship (OES). GHD
has based its GHG emission estimates on the assumption that the data collect by the OES related
to WEEE tonnage generation and collection is representative of the whole province of Ontario. GHD
notes as well that the emissions estimates generated are based on Phase 1 and Phase 2 materials
only, which include display devices, computers, printers and peripherals, large printers, and large
copiers as data for additional materials is not available through the OES. The emission factors
applied to the quantities of Phase 1 and 2 materials were retrieved from a third party SRM 2009
report and provide the values necessary to determine the net avoided emissions in tCO2e. GHD's
GHG emission estimates for Phase 1 and Phase 2 WEEE are provided in Figure 3.6.
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Given the potential implementation of the
omnibus Bill 151—Waste Free Ontario Act &
Strategy, the changes could create the
opportunity for additional end markets and
further incentives for the recycling of WEEE.
There may also be an increased opportunity
with the inclusion of additional materials
beyond Phase 1 and 2 (e.g., cellphones and
other portable electronic devices).

•

-0.05

-0.1

-0.15

WEEE Data Gaps
•

WEEE
0

There are missing generation and
collection tonnage data for materials other
than Phase 1 and Phase 2, which would
include materials such as cellphones,
tablets, calculators, and other portable
electronic devices.

-0.2

-0.25

-0.3

OES collection and data may not represent
Figure 3.6 WEEE - Phase 1 and Phase 1
all of the electronics recycling in Ontario
GHD Emissions Breakdown
and does not indicate the total quantities of
WEEE that are available for recycling as this value can be difficult to determine.

3.2.4

Construction, Renovation, and Demolition

Construction, Renovation, and Demolition (CRD) waste is generated in most cases by commercial
contractors and would consist of a variety of building materials and supplies, such as wood, scrap
metal (e.g., nails, framing, supports, steel, etc.), concrete, carpet, aggregates, glass,
asphalt/shingles, and drywall. Material tonnage data was obtained from the Recycling Council of
Ontario for each of the materials listed above along with an "other" category that GHD assumed
included materials that cannot readily be recycled. Emission factors for each CRD material were
obtained from the United States Environmental Protection Agency (USEPA) Waste Reduction
18
Model (WARM) updated in March 2015 to convert the tonnages of material to GHG emissions in
tCO2e. Based on a review of the Recycling Council of Ontario data and GHD's calculations, the
majority of the opportunity for CRD comes from materials that are currently landfilled instead of
recycled and reused. GHD has also incorporated data from the Report on the Review of the
19
Aggregate Resources Act which provided a more detailed data and outlook on recycling related to
aggregates. GHD's emission estimates for the CRD category are presented in Figure 3.7.

18
19

https://www3.epa.gov/warm/ - Updated March 2015
adhttp://www.ontla.on.ca/committee-proceedings/committee-reports/files_pdf/Legislative%20Assembly%20Aggregat
e%20English%20Readable.pdf
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The materials that create the greatest
offset opportunity for CRD recycling from
Figure 3.7 are aggregates
(1,418,410 tCO2e) and wood
(1,091,027 tCO2e). As noted above, the
"Other" category of CRD material could not
be classified and is therefore not included
in GHD's estimate. The "other" material
represents approximately 325,000 tonnes
(29 percent of the total CRD tonnage, not
including aggregates) of material annually,
and if this material could be recycled, there
may be an increased opportunity for CRD
recycling emission offsets. For comparison,
wood represents approximately
453,000 tonnes (41 percent of the total
CRD tonnage generated, not including
aggregates).
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Figure 3.7 CRD GHG Emissions
Breakdown
CRD Data Gaps
•

No particular emission factor is associated with aggregates recycling under USEPA WARM;
therefore the emission factor for concrete was applied.

•

There are a number of "other" materials included in the CRD data that cannot be classified;
further classification of this material would result in more refined estimates.

3.2.5

Beer Store and LCBO

The Beer Store and LCBO supply, distribute, and collect the vast majority of all alcohol related
materials, including all the different types of bottles and packaging. A deposit is required for the
purchase of any alcoholic container in Ontario, which is reimbursed to the customer when the
container is returned to any Beer Store location. This system aids in incentivizing consumer
recycling of alcoholic containers as there is an added benefit to the consumer for doing so.
Therefore, based on the data available from the Beer Store and LCBO (Reduce, Reuse Repeat—
Beer Store Responsible Stewardship 2014–2015 [Stewardship Report]), the current recycling rates
for alcoholic containers and packaging is very high given the Beer Store system containers return
rate was 91 percent for 2014–2015 and greater than 90 percent for the 5 years prior. Since the Beer
Store and LCBO include the supply of all the containers and packaging, they have data for the total
amount of containers and packaging produced as well as collected. The only data that is not
included in the Stewardship Report would be associated alcoholic containers and packaging
handled by external suppliers (i.e., distilleries and wineries) where the products are sold directly at
the production facility. However, to retain the deposit for the containers sold at external suppliers,
they would typically have to be returned to a Beer Store. Ultimately, the current system in place in
Ontario is effective at ensuring the recycling and reuse of alcoholic beverage containers and
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packaging and, therefore, as shown in Figure 3.8, there is a very limited opportunity for generation
of emission offsets from this recycling category (less than 50,000 tCO2e).

Based on the results of GHD's estimate
shown in Figure 3.8, the offset opportunity
for the recycling of Beer Store and LCBO
materials represents approximately
0.3 percent of the total recycling opportunity.
Should the legislative / regulatory changes
be made, the total emissions shown in
Figure 3.8 could represent the total
Opportunity for Potential Offsets; although, it
must be noted that, in part, the emission
reduction must be something beyond
business-as-usual, taking into account the
anticipated start date of January 1, 2007.
Beer Store & LCBO Data Gaps
•

The quantity of materials in tonnes
generated by external suppliers that
may be available for recycling is
unknown.

3.2.6
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Figure 3.8 Beer Store and LCBO GHG
Emissions Breakdown

Tires

Given that rubber tires do not biologically decompose and there are more and more vehicles on the
road each year, the recycling of tires will always be an important practice in our society. Based on
current trends, there will be no shortage in feedstock for tire recycling processes. The Ontario Tire
Stewardship (OTS) collects comprehensive tonnage data on the tire market, including the following:
•

Total tires supplied to the market place

•

Tires available for collection

•

Tires collected

•

Tires reused

•

Tire material disposed

The data above is also broken down into sub-categories based on the type of tires: passenger and
light truck, medium truck, and off-road tires. This comprehensive data is assumed to be
representative for the province of Ontario and was used to generate GHD's emission estimates.
GHD applied the USEPA WARM emission factor to the total quantities and assumed that it would
be reasonably applicable for each of the sub-category tire types. Figure 3.9 presents the results of
GHD's emission estimate for the recycling of tires.
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Based on Figure 3.9, the magnitude of the
opportunity for potential offsets for the
recycling of tires is fairly low (less than
20,000 tCO2e annually), representing
approximately 0.1 percent of the total offset
opportunity for recycling. Similar to the
recycling of WEEE and Beer Store and
LCBO materials, the majority of the tires in
Ontario are currently being collected by a
stewardship program. Should the legislative
/ regulatory requirements change, there
could be an increased opportunity for the
recycling of tires, subject to an eligibility
test against the January 1, 2007, start date
for projects.
Tire Data Gaps
•
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Figure 3.9 Tire GHG Emissions Breakdown

The data is missing individual emission
factors for each different type of tire:
passenger and light truck, medium
truck, and off-road tires.

3.2.7

Used Oil (Including Containers and Filters)

Used oil can be generated from a number of different sources, such as vehicle oil changes (in filters
and containers), the dismantling or decommissioning of internal combustion equipment, and
industrial processes. Similar to tires, WEEE, and Beer Store and LCBO materials, used oil
containers and filters in Ontario are collected through a stewardship program. The used oil itself is
actually not collected by the stewardship program, and therefore, only data pertaining to the
tonnage of containers and filters is available from the stewardship program. To estimate the total
quantity of used oil generated in Ontario more recently (2014), GHD prorated the total quantity of
used oil from the 2004 Klaassen and Associates Report based on the previous and recent
population information for Ontario. This provided GHD with a reasonable volume of used oil to
estimate the magnitude of the emissions associated with used oil. Finally, to determine the amount
of used oil that could actually be recycled, GHD estimated a used oil collection efficiency of
70 percent. The Environment Canada density for used oil (0.8945 kg/L at 0 degrees Celsius) was
used to determine the total tonnes of used oil collected. Average oil filter weights and the emission
factors for used oil and oil filters was estimated from 2007 and 2010 Conestoga-Rovers &
Associates' (now GHD) Reports to estimate the total emissions for used oil in Ontario. Presented in
Figure 3.10 is GHD's estimate for GHG emissions for used oil in Ontario.
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Used Oil (Including
Containers and
Filters)

Figure 3.10 shows that approximately
150,000 tCO2e are available annually
as an Opportunity for Potential Offsets.
The largest Opportunity for Potential
-0.1
Offsets with used oil, containers, and
filters is with the volumes of used oil.
-0.2
Used oil represents approximately
98 percent of the total opportunity in
-0.3
Figure 3.10. There is little opportunity
associated with the filters and
containers as there is not a significant
-0.4
amount of used oil that can be
extracted and recycled from these
-0.5
products, and the materials themselves
(e.g., plastic, steel, etc.) are
-0.6
contaminated with oil and, therefore,
Figure 3.10 Used Oil GHG Emissions
more difficult to recycle. Stewardship
Breakdown
Ontario also had very high capture
rates for used oil containers and filters
in 2014 of 117 and 97 percent, respectively. Capture rates can be above 100 percent due to
capturing of stockpile materials from previous years and potential miscalculations. Given that the
used oil containers and filters are currently collected by a stewardship program, there may be
increased future potential for offsets as a result of new legislative and regulatory changes. Used oil
in Ontario is not currently collected by a stewardship program, and therefore, there is an opportunity
for offsets of greater than 150,000 tCO2e per year.
0

Used Oil Data Gaps
•

More recent accurate data for used oil collection volumes in Ontario is required.

•

Breakdown of the sizes of containers and filters collected by the stewardship program is
needed to more accurately determine the opportunity.

3.2.8

Vehicle Scrap Metal Recycling

Based on data available from the Ontario Automotive Recyclers Associated (OARA), approximately
600,000 vehicles come off the road each year in Ontario, and approximately 94 percent of those
20
vehicles are recovered for recycling . Approximately 83 percent of each vehicle by weight is
recycled, and the main material recycled from each vehicle is the scrap metal. One other composite
material that is obtained from vehicle recycling is automotive shredder residue (ASR), typically from
the shredding of the seats and fibrous materials. ASR is currently used at some landfill sites as an
interim cover material; however, this is currently not considered as recycling. Recycling
technologies for ASR management are developing (recycling or alternative fuels) and that could
result in a reasonable carbon benefit. Given that the bulk of the material by weight that is and can
be recycled from vehicles is scrap metal, this is where GHD has placed the focus of the emissions

20

http://oara.com/industry-resources/elv-consultation/oaras-elv-submission-moe/
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estimates from vehicle recycling. Figure 3.11 conveys GHD's emission estimates for vehicle scrap
metal recycling which is conservative.
As noted in Figure 3.11, there are slightly
less than 2 MtCO2e of total emissions
under the vehicle scrap metal recycling
category. Since the OARA is currently
collecting approximately 94 percent of
the vehicles off the road annually, this
does not leave a very significant
opportunity for potential offsets
(approximately 115,000 tCO2e annually)
in this category of additional recycling of
vehicle scrap metal, and would imply that
100 percent of the vehicles coming off
the road can and would be collected. As
a result, the opportunity for potential
offset for vehicle scrap metal recycling
represents 0.8 percent of the total
opportunity for recycling.
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Figure 3.11 Vehicle Scrap Metal Recycling
GHG Emissions Breakdown

Vehicles that come off the road each
year also contain ODS materials in their
air conditioner units and other parts of
the vehicle that could present additional offset opportunities. As discussed above, an ODS protocol
is already being considered by the MOECC.
Vehicle Scrap Metal Recycling Data Gaps
•

Detailed tonnage breakdown of materials other than scrap metal (not including tires) that could
be recycled from vehicles is required.

•

Tonnage data pertaining to the ODS materials that could be recycled from vehicles is required.

3.2.9

Recycling Recommendations

•

Implement a recycling protocol that emphasizes the carbon value realized by end users of
recycled materials. This is a significant potential emission reduction activity. While there is a
differential in the magnitude of potential emission reductions based on different recycling
systems, we recommend that a single protocol contain appropriate emission factors for various
end products of recycling systems. The development of a protocol in this area could also further
aid in supporting and driving Ontario manufacturing industries to use recycled material in place
of virgin materials to potentially reduce their reduction obligation.

•

Implement a separate recycling protocol that allows municipal recycling systems that fit
eligibility criteria to produce emission reductions. This would include, for example, smaller
municipal systems but may also be utilized by the municipal sector where divergent materials
have been recycled post-January 1, 2007. This could potentially result in the further generation
of quantities of recycled materials and, in line with above, aid the manufacturing industry in
providing materials that can be used in place of virgin materials.
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3.3

Organics

Organic waste material in Ontario is generated from a wide variety of sources including, but not
limited to, residential generation (SSO or green bin waste), multi-residential generation (apartment
buildings and housing complexes), food processing plants, slaughter houses, and grocery stores.
For the purpose of this research study, the OWMA provided GHD with tonnage data associated with
organic material generated, disposed, and processed in Ontario. Leaf and yard waste is also
classified as organic waste; however, it is not included as part of GHD's emission estimates as it is
assumed that 100 percent of the leaf and yard waste generated is being collected and processed
using techniques that already mitigate the generation of GHG emissions (e.g., windrow
composting). Therefore, the leaf and yard waste is not included in the total tonnages provided by
the OWMA for organics generated, disposed, and
processed. Processed organic waste is assumed to be
processed using techniques such as anaerobic digestion,
Leaf and Yard waste collection
on-farm anaerobic digestion, and contained composting
is mandated for municipalities
greater than 5,000 people
as the processing of organic waste (other than leaf and
under the same O.Reg. 101/94
yard) waste in open windrows is not feasible due to
as municipal recycling.
odour concerns. The emission factors applied to the
Therefore, there is currently no
opportunity for large
quantities of waste processed through anaerobic
municipalities to generate
digestion and on-farm anaerobic digestion are assumed
offsets from leaf and yard
to be the same and based on the assumption that it
waste processing.
would be similar to contained composting but have the
added benefit of electricity generation from the
combustion of biogas in electricity generation engines. The contained composting emission factor is
based on GHD's thorough knowledge of the industry and a variety of registered projects under the
UNFCCC CDM and the ratio of input tonnages of organic material to the total quantity of emission
offsets generated. Presented in Figure 3.12 are GHD's emissions estimates for organic waste,
including the 1.38 million tonnes of organic waste already being processed annually.
Organics
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Figure 3.12 Organics GHG Emissions
Breakdown

The Opportunity for Potential Offsets
presented in Figure 3.12 is based on the
remaining tonnage generated that is not
currently processed (estimated as
2.3 million tonnes), split evenly into each of
the three main processing methods:
anaerobic digestion, on-farm anaerobic
digestion, and contained composting. As
noted above, the emission factors applied
to anaerobic digestion and on-farm
anaerobic digestion are assumed to be the
same, approximately 0.48 tCO2e/tonne
organics, and the emission factor for
contained composting is estimated to be
approximately 0.44 tCO2e/tonne organics.
GHD notes that these estimates are based
solely on calculations associated with
existing CDM protocols and do not
necessarily represent the calculation base
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that the MOECC will ultimately utilize in approved protocols. It should be noted that although these
emission factors are estimates, generally greater offsets will be produced from anaerobic digestion
compared to composting as there is the benefit of electricity production associated with anaerobic
digestion. At this point, GHD has attempted to be conservative with respect to emissions reductions
produced from given activities to provide a reasonable magnitude estimate of emissions for
organics. These estimates are also limited to the three processing methods as noted above and do
not consider any alternative treatment methods.
3.3.1

Organics Data Gaps

•

Exact calculation methodologies/protocols for Ontario are not currently known, resulting in
potentially inaccurate emission factors for the processing technologies.

•

The estimates do not factor in the varying magnitudes of processing technology as they relate
to facility design capacity, which could result in varying emission factors for the same
technology.

3.3.2

Organics Recommendations

The MOECC has provided a list of protocols that it is seeking to add to the Ontario cap-and-trade
program beyond the initial offset protocols identified above (i.e., landfill gas and ODS protocols).
The waste related protocols listed for discussion currently by the MOECC are as follows and
provided within are GHD's recommendations associated with each protocol:
•

Organic Waste Digestion | GHD recommends that a protocol be developed that appropriately
reflects the GHG value of anaerobic digestion technologies as it relates to the avoidance of
methane from landfills, and that further quantifies the energy offset value of digestion
technologies in a comprehensive manner, taking into account potential derivation of renewable
electricity, renewable natural gas, or vehicle fuel. The protocols should further encompass the
carbon value of producing compost and fertilizer products, where they can viably be shown to
offset the use of conventional fertilizers. The general precedent history for protocols of this type
is very strong. Additionally as a part of Bill 151—Waste Free Ontario Act & Strategy, the
MOECC has indicated its goal to develop organics management strategies as early as possible
to reduce the volume of organics going to landfills. It will be important to assess how this new
legislation can create synergies with Ontario's Cap–and-Trade program.

•

Organic Waste Management | Under the MOECC's terminology, this reflects aerobic or
composting technologies. GHD recommends that a protocol be developed for this type of
project that further takes into account the fertilizer value of final compost. The general
precedent history for protocols of this type is very strong. A protocol for this type of project
would also provide an additional organics processing option and allow for the further
development of an organics management strategy by the MOECC.

Caution is advised that offset generation typically is not a potential driver of organics diversion.
While offset generation may provide added incentive for diversion facilities or use of end products,
such as compost, experience in other jurisdiction indicates that a Cap-and-Trade program may not
promote organics diversion efforts on its own. Both the potential offset value of $15-20/tCO2e and
the volume of offsets, may not be sufficient revenue streams to drive the economic model.
Jurisdictions like California have combined with other mechanisms like a low carbon fuel standard,
feed-in-tariff pricing, and mandatory organics diversion for large generators. This is an important
consideration as the organics protocols are developed for the Ontario program.
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3.4

Fleet Management

Emissions from waste collection fleets are generated from the combustion of fuel in internal
combustion engines. Methods to reduce emission could therefore include more efficient fleet
collection vehicles or alternative fuels that have a lesser impact on the environment by producing
fewer emissions. The OWMA provided GHD with fleet data from private waste collectors that
operate across Ontario; however, data for fleet sizes and vehicle types were not available for the
majority of the municipalities in Ontario that operate and maintain their own collection fleet.
Therefore, GHD made an estimate to determine the total number of collection vehicles currently
active in Ontario. For the purpose of comparison and to generate a conservative estimate, GHD
assumed that each collection truck currently in operation runs on diesel fuel and consumes
approximately 150 litres of diesel per day of operation. Similarly, to determine the magnitude of
emission offsets available, GHD assumed that all of the collection trucks currently in operation could
be converted to CNG, and those trucks would consume 150 cubic metres of CNG per day of
operation (roughly equivalent to 150 litres of diesel consumption). Based on this comparison and
21
established emission factors (from The Climate Registry website ) for each fuel type, GHD was
able to calculate the potential GHG emission offsets associated with fuel switching from diesel to
CNG. GHD notes that portions of some fleets in Ontario have already been converted from diesel to
CNG. Presented in Figure 3.13 is the total quantity of emissions generated from the combustion of
diesel fuel (approximately 385,000 tCO2e annually) and the Opportunity for Potential Offsets for fuel
switching (approximately 80,000 tCO2e annually).

To further clarify, the top of the bar
(including the blue and green portions) in
0
Figure 3.13 represents the total quantity of
emissions from the fleet vehicles running on
-0.05
diesel, and the Emissions Captured by
-0.1
Regulation or Current Practice (blue only)
represents the total emissions from all of the
-0.15
vehicles running on CNG. Note that there
-0.2
are net GHG emissions from both fuels but
that the emissions from utilizing CNG are
-0.25
marginally lower, resulting in the potential
-0.3
for offsets. Given that the fuel consumption
volumes for diesel and CNG and are roughly
-0.35
equivalent, GHD estimates for the
-0.4
Opportunity for Potential Offsets entirely
relies on the emission factors for diesel and
-0.45
CNG that are applied. For a future fuel
switching protocol in Ontario, these
Figure 3.13 Fleet Management GHG
emission factors would be set by the
Emissions Breakdown
MOECC, which could have a significant
impact on the total Opportunity for Potential
Offsets. GHD notes that with the implementation of the calculation tool discussed in Section 5.0,
municipalities and private waste collectors will be able to enter their fleet-specific data to determine
Fleet
Management

21

http://www.theclimateregistry.org/wp-content/uploads/2015/04/2015-TCR-Default-EF-April-2015-FINAL.pdf
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their opportunity; we further note that the emission offsets and final emission factors will be set by
the MOECC.
3.4.1

Fleet Management Data Gaps

•

Fleet size information and exact fuel consumption volumes are missing for a number of private
and municipal bodies that would further aid in refining GHD's estimates.

•

GHD's estimates only considered the conversion from diesel to CNG and did not consider the
conversion of gasoline fleet vehicles or the conversion to fuels other than CNG.

•

Long-haul trucks are not considered in this estimate as data is not currently available for the
total fuel consumption of all these trucks and the feasibility of fuel switching in long-haul trucks.

•

Emission factors are Canadian but are not necessarily specific to Ontario conditions.

3.4.2

Fleet Management Recommendations

•

Implement a fleet management protocol that recognizes the value of fuel switching for curbside
collection vehicles and long-haul trucks, as applicable. This particular protocol requires
significantly more work to determine an appropriate fuel switching emission factor as it relates
to diesel versus CNG.

•

Consider pairing with other alternatives like a low carbon fuel standard or through incentivizing
transportation infrastructure changes that allow for easier adoption of new technologies to
further support offset project development.

3.5

Ozone Depleting Substances

As noted above, ODS mainly consist of chlorofluorocarbons and different types of chemical
refrigerants (i.e., R-11 and R-12). These substances are significantly more potent than CO2 or even
CH4 as GHG emissions and this potency is measured by the GWP of the substance. Currently in
Ontario, the collection and destruction of ODS is not part of any stewardship program, and
therefore, the data available is very limited. Given the GWP values for these substances, and the
known development of an ODS protocol by the MOECC, there will likely be an opportunity to
generate offsets from ODS in Ontario. However, given the lack of available data and broad range of
GWPs, estimating the magnitude of the opportunity becomes difficult. For the ODS waste sector
area, GHD looked to existing protocols and jurisdictions where ODS offset projects are currently
registered and implemented. This led to California, as an ODS protocol is already in place under the
California jurisdiction, and a significant number of offset credits for ODS have already been claimed.
GHD focused on the quantity of early action credits claimed in California for the development of the
magnitude estimate and found there to be greater than 6.1 MtCO2e of ODS early action credits
claimed in California. Given California's population compared to the population of Ontario, assuming
the same number of early action credits in Ontario would likely provide an over-inflated estimate of
the number of credits actually available. Therefore, GHD prorated the early action credit values from
California against the two populations to achieve an emissions estimate that GHD believes is an
appropriate magnitude to consider for Ontario. Presented in Figure 3.14 is GHD's estimate for the
GHG emissions from ODS.
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Figure 3.14 ODS GHG Emissions
Breakdown

3.5.1

With the assumption that any ODS recycling
projects in Ontario were implemented
post-2007, the emissions captured by
regulation or current practice are 0 as
shown in Figure 3.14. This leaves greater
than 2 MtCO2e as the Opportunity for
Potential Offsets annually and the current
development of an Ontario specific offset
protocol. GHD believes that the magnitude
of the Opportunity for Potential Offsets and
the development of the protocol will result in
the rapid development of ODS processing
facilities in Ontario once the Ontario
cap-and-trade program is introduced. It is
also expected that ODS processing facilities
that are currently operating in Ontario and
began operations post-2007 will be able to
claim early action credits similar to the
credits claimed in California.

ODS Data Gaps

•

Ontario-specific data for ODS processing is not currently available.

•

The current number of ODS processing facilities in Ontario is currently unknown as are the start
dates of these facilities.

3.5.2

ODS Recommendations

The MOECC has specifically called out three protocols (two of which are waste-related protocols)
for the initial cap-and-trade regulation, and these offset protocols should take precedence in the
immediate future for development considerations, monitoring practices, records keeping
requirements, and other related offset protocol items. The content and nature of these protocols will
influence other protocols moving forward. The second of the two waste related protocols is for ODS.
This is a standard protocol that will be developed as the general precedent history for protocols of
this type is very strong.

3.6

Energy from Waste

As previously noted, EfW facilities combust or process MSW to generate heat and electricity. The
facilities currently in operation in Ontario are classified as Regulated Emitters under O. Reg. 452/09;
however, in the proposed regulation, these facilities will be provided free government allowances for
the first compliance period to cover their regulated emissions. The MOECC has also signaled that
new facilities, that could include the Durham York Energy Centre, will also receive free government
allowances when they become subject to the Ontario cap-and-trade program.
EfW facilities currently generate offsets globally through other offset programs, including under
CDM and VCS. Under the CDM alone, more than 40 international EfW projects have been
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22

registered with a combined annual GHG reduction of 5 MtCO2e per year. To date, three EfW
expansions have been validated as carbon offset projects in North America under the VCS.
Numerous other international governments, NGOs, and researchers have openly recognized the
23
24
climate benefits of EfW, including the U.S. EPA, U.S. EPA scientists, the Intergovernmental
25
26
27
Panel on Climate Change ("IPCC"), the World Economic Forum, the European Union,
28
29
30
31
CalRecycle, and the Center for American Progress, Third Way, and other researchers.
Even though EfW facilities have international recognition as offset projects, the fact remains that in
Ontario EfW facilities are currently classified as Regulated Emitters and thus are not eligible for
Offset generation. Accordingly, GHD has performed the assessment and calculations of emissions
generated (based on O. Reg. 452/09) and potential offsets (representing 0 tonnes of CO2e as a
result of O. Reg. 452/09) on the current regulatory conditions in the Province. GHD has additionally
included an assessment of the offset generation potential should regulations in the Province
change.
EfW consists not only of stand-alone waste combustion facilities, but also includes other processes
that can use waste as a feedstock to generate energy or facilities that use waste or waste derived
fuels to displace fossil fuels. An example of this is the cement industry, as they can combust a
portion of waste materials in their kilns during the production/manufacturing process for concrete
and cement. Therefore, the EfW category has been split up into two sub-categories; stand-alone
EfW facilities and cement industry combustion emissions.
3.6.1

Thermal EfW Facilities

Currently in Ontario, there are two thermal EfW facilities processing approximately 340,000 tonnes
of MSW per year. Using EfW facilities as a processing method for MSW is a relatively new concept
in Ontario, and therefore, the total tonnage that could be processed using this type of facility and
technology has likely not yet been realized. Also as Ontario aims to move further away from current
MSW processing techniques such as landfilling, this could open the door for the further
development of thermal EfW facilities. As a result, for the purpose of generating more realistic and
representative GHG emission estimates for the future of thermal EfW facilities in Ontario, GHD
assumed that 20 percent of the total waste in Ontario that is currently being landfilled (resulting in
approximately 1.8 million tonnes of waste) could be diverted to current and future thermal EfW
facilities in addition to the waste that is currently being processes at existing EfW facilities. This is a
notional estimate and serves to provide some context to the thermal EfW facility industry and has
the potential to vary dramatically. Based on the 20 percent estimate for EfW facility feedstock, GHD
22
23
24
25
26
27

28
29
30
31

https://cdm.unfccc.int/Projects/projsearch.html
http://www.epa.gov/osw/nonhaz/municipal/wte/airem.htm#7
http://pubs.acs.org/doi/abs/10.1021/es802395e
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
http://www.weforum.org/pdf/climate/Green.pdf
http://www.eea.europa.eu/publications/eea_report_2009_9,
http://www.eea.europa.eu/publications/briefing_2008_1/EN_Briefing_01-2008.pdf
http://www.calrecycle.ca.gov/Actions/PublicNoticeDetail.aspx?id=735&aiid=689
http://www.americanprogress.org/wp-content/uploads/2013/04/EnergyFromWaste-PDF1.pdf
http://powerbook.thirdway.org/filter-web-app/energy-from-waste
Weitz, K., Thorneloe, S., Nishtala, S., Yarkosky, S., and Zannes, M. (2002). "The impact of municipal solid waste
management on greenhouse gas emissions in the United States." J. Air Waste Manage.Assoc., 52, 1000–1011.
Thorneloe, S., Weitz, K., and Janbeck, J. (2005). "Moving from solid waste disposal to materials management in
th
the United States." 10 Int. Waste Management and Landfill Symp., International Waste Working Group, Padova,
Italy.
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applied a known emission factor for an existing EfW facility of approximately 0.9 tCO2e/tonne of
waste to calculate the total emissions that would be generated as a result of the feedstock quantity.
Presented in Figure 3.15 is GHD's estimate for the potential GHG emission generated by the
estimated feedstock quantity and a known emission factor. GHD notes that the "Emissions captured
by regulation or current practice" presented in Figure 3.15 are intended to convey the magnitude of
emissions generated from EfW Facilities and that would be captured under regulation based on
O.Reg. 452/09 and do not represent the total potential emission reductions that could be generated
from the feedstock.
The MOECC has proposed a temporary
solution for existing EfW facilities, as
2
applicable to the future Cap-and-Trade
program, through the granting of free
1.5
allowances equal to the regulated emissions
1
during the first compliance period. This
practice is also anticipated to extend to new
0.5
facilities, once they trigger the regulatory
requirements. During the first compliance
0
period, the MOECC intends to study the
issue further to develop a path forward for
-0.5
future compliance periods. An amendment
-1
to O.Reg. 452/09 for thermal EfW or
individual facility exemptions would be
-1.5
required for there to be an Opportunity for
Potential Offsets from this sub-category.
-2
GHD also notes that should there be an
Note:
amendment to the regulation or individual
facility exemptions, there are currently
• "Opportunity for potential offsets" only
7 existing protocols and greater than
apply pending regulatory re-classification
50
registered projects that could be used to
of EfW Facilities
aid in the development of an
Figure 3.15 Thermal EfW Facilities GHG
Ontario-specific protocol. To identify the
Emissions Breakdown
opportunity in this category, existing
voluntary protocols were assessed external
to North America along with site specific information from a modern EfW facility to establish an
emission reduction potential that equates to approximately 0.70 tCO2e/tonne of MSW processed.
GHD has applied this factor to the feedstock quantity previously discussed and presented the
results in Figure 3.15. GHD notes, that this value can vary significantly depending on the calculation
methodology used as well as the geographical location and is provided for information purposes.
EfW Facilities

Thermal EfW Facility Data Gaps
•

Emissions from thermal EfW facilities could vary greatly in the future as combustion efficiencies
and scrubbing techniques continue to improve and more materials are removed for recycling as
part of the pre-processing.

•

The future of thermal EfW facilities in Ontario is currently unknown as the MOECC is currently
reviewing how these facilities will be treated in future compliance periods.
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•

The added benefit of producing electricity and heat from the waste is also not included in this
assessment and would be included into a future protocol likely similar to the voluntary program
protocols (CDM and VCS).

3.6.2

Cement Industry Combustion Emissions

Two types of emissions are generated from the cement industry: process emissions from
calcination and combustion emissions. The Cement Association of Canada's 2012 Environmental
32
Performance Report states that the process emissions from calcination are irreducible . Therefore,
GHD has focused the study on the cement industry combustion emissions, which are reducible. For
the purpose of this study and estimating a conservative magnitude of Opportunity for Potential
Offsets, GHD has assumed that 30 percent of the combustion emissions can be reduced through
the application of waste derived fuels in place of fossil fuels. The total combustion emissions from
the cement industry were retained from the Cement Association of Canada's 2012 Environmental
Performance Report and prorated based on population to determine the approximate combustion
emissions in Ontario. GHD has also generated the GHG emission estimates on the assumption that
no emissions are currently captured with current practices that are using renewable fuels or waste.
In reality, this is a simplification, as some alternate fuel materials are already being used in Ontario,
and it can be expected that that uptake may increase based on the new Ontario Alternative
Low-Carbon Fuels regulation (O. Reg. 79/15). Presented in Figure 3.16 are GHD's emission
estimates for the cement industry combustion emissions.

Cement Industry
Combustion
Emissions
0
-0.2
-0.4
-0.6
-0.8
-1
-1.2
-1.4
-1.6

Figure 3.16 Cement Industry Combustion
Emissions GHG Emissions
Breakdown

32

As noted in Figure 3.16, the total number of
combustion emissions estimated for Ontario
is approximately 1.4 MtCO2e (combined
total); therefore, the Opportunity for Potential
Offsets represents 30 percent of the total
Ontario combustion emissions. The
assumption of 30 percent of Ontario
combustion emissions eligible to be reduced
is conservative and limits the Opportunity for
Potential Offsets. The 30 percent
assumption is based on the fact that, at
least initially, 100 percent of the fuel being
combusted by the cement industry will not
be replaced by waste or renewable fuels
and that the waste or renewable fuels will
also not generate emissions. Therefore,
some of the emissions captured by
regulation or current practice in Figure 3.16
could become opportunities for potential
offsets if higher quantities of renewable fuels
can be used and they result in reduced
emissions generation.

http://www.cement.ca/images/content/2012EnvironmentalPerformanceReport.pdf
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Cement Industry Combustion Emissions Data Gaps
•

Combustion emissions specific to Ontario were not available and could aid in refining the above
estimates.

•

The cement industry may be further impacted by O. Reg. 79/15 which could reduce or eliminate
the Opportunity for Potential Offsets.

3.6.3

Overall EfW Recommendations

Thermal EfW facilities and use of EfW in the cement industry can play an important role in reducing
GHG emissions. Consider the implementation of an EfW protocol and further discussion with the
MOECC about the position of this technology relative to the waste market. There are current
protocols available that consider the offset potential of EfW, and it would be reasonable to
undertake an equivalent protocol in Ontario; while ensuring these activities do not create
unintended consequences.

3.7

Biofuels Facilities

There are currently a variety of methods that waste can be processed to generate biofuels that have
been tested at the pilot scale in Ontario and are deployed commercially elsewhere; however, there
are currently no large-scale biofuels facilities in operation in Ontario. GHD has assumed that, similar
to EfW facilities, biofuels facilities would be regulated under O. Reg. 452/09 as Regulated Emitters.
This is a significant assumption, but given the thermal component that some biofuels technologies
employ, it could be assumed that biofuels would be categorized in a similar manner to EfW facilities.
As noted in the Section 3.6, this does not mean that, from a waste perspective, this is the optimal
definition or one that forms the basis of viable recommendations. Since there are no large-scale
biofuels facilities currently in operation, GHD has assumed a tonnage of waste feedstock that could
go to potential biofuels facilities (similar to the assumption for EfW facilities). For the purpose of this
study, GHD has assumed that 10 percent of the waste landfilled in Ontario resulting in
approximately 900,000 tonnes of waste) could be used as feedstock material for biofuels facilities.
The emission factor used in GHD's estimates to calculate the emissions from the biofuels facilities
is derived from confidential industry knowledge and is relevant for the conversion of waste to
ethanol. Presented in Figure 3.17 are GHD's emission estimates for Biofuels Facilities based on the
theoretical 900,000 tonnes of waste.
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With the assumption that Biofuels Facilities would
be regulated under O. Reg. 452/09 as Regulated
0
Emitters, the opportunity for potential offsets
remains 0 tCO2e, as shown in Figure 3.17.
-0.2
Similar to EfW facilities, should the MOECC
determine that biofuels facilities are exempt from
-0.4
O. Reg. 452/09, there could be an opportunity for
potential
offsets that is based on the quantity of
-0.6
incoming feedstock and the total volume of
biofuels produced. Therefore, the results
-0.8
presented in Figure 3.17 are meant to provide
context related to the magnitude of the potential
-1
emissions. If the biofuels facilities were not
-1.2
considered Regulated Emitters a protocol would
need to be developed with an associated
-1.4
calculation methodology to determine the
quantity of offsets. This calculation methodology
Figure 3-17 Biofuels Facilities GHG
would have to account for the type and quantities
Emissions Breakdown
of biofuels produced as well as the emissions
generated from the internal processes of the
facility. Since there are a significant amount of variables and a variety of technologies that can be
applied, estimating the total potential offsets from Biofuels Facilities becomes very difficult and the
calculations would be better applied on a site-by-site basis.
Biofuels
Facilities

3.7.1

Biofuels Facility Data Gaps

•

Emissions from biofuels facilities could vary significantly based on the type of technology and
process implemented as well as the biofuels and other potential products that are generated.
This would result in a variety of different emission factors for each different type of biofuels
facility and the products generated.

•

Total tonnages to be processed via biofuels facilities in the future are unknown and could vary
greatly depending on the number of facilities and their processing capacities.

3.7.2

Biofuels Facilities Recommendations

Consider the implementation of a biofuels protocol, which currently may fit under the EfW definition
and thus be challenged by the issues noted above. As biofuels address both a waste management
emission (methane production at landfills) and a fuel issue (e.g., production of ethanol), there is
considerable GHG value to implementing a technology of this kind.
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4.

General Recommendations for Recognizing the Ontario Waste Management Sector

Based on the analysis performed by GHD, the following are the proposed recommendations for the
OWMA in regards to the initial and planned future support of the Ontario cap-and-trade program:
•

Submit this report and concise comments to the MOECC as part of the responses requested by
the MOECC. In line with this submission, the OWMA may elect to continue conversations with
the MOECC and their representatives.

•

The MOECC has specifically called out three protocols (two of which are waste-related
protocols) for the initial cap-and-trade regulation, and these offset protocols should take
precedence in the immediate future for development considerations, monitoring practices,
records keeping requirements, and other related offset protocol items. The content and nature
of these protocols will influence other protocols moving forward.

•

The MOECC has also provided a list of several other protocols that it is seeking to add to the
Ontario cap-and-trade program beyond the initial offset protocols listed above. Similar to the
recommendation above, these offset protocols will require attention and consultation, likely in
late 2016 or 2017 to ensure the appropriate representation of the Ontario waste management
sector. The waste related protocols listed for discussion currently by the MOECC are as follows:
-

Organic waste digestion

-

Organic waste management

-

Refrigeration systems (This protocol is related to ODS)

•

Currently, the MOECC is procuring consulting assistance for protocol development. GHD
strongly recommends that the waste management industry as a whole interject input into the
process before the protocols are drafted, and maintain involvement during the protocol
development process to derive project types and quantification/monitoring methodologies that
are respective of the industry. We further recommend consolidating industry ideas around
protocol development through a common voice such as the OWMA to ensure that input is
consistent.

•

As noted in Section 3 there are a number of Data Gaps associated with the Ontario waste
management sector area and therefore an opportunity for increased and more robust data
capture across the different areas. Consequently, GHD recommends that in general each waste
management sector area implement additional practices to focus on data capture and
management to ensure that more accurate Opportunity of Potential Offsets could be estimated.
Improved data capture and management could also aid in supporting the development of area
specific protocols.
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•

The MOECC will be allotting a portion of the Allowance Funds it collects on an annual basis
in-order to re-invest into new offset projects, technologies, and other related
cap-and-trade/government functions (transit upgrades, etc.). It is anticipated that this funding
will be based on an application process. It is recommended that interested industry members
consult with the OWMA in order to submit funding applications to assist in driving the waste
industry's involvement in the cap-and-trade program.
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5.

Individual Offset Project Calculation Tool
As a follow-up to this paper, a calculation tool will be developed that will include a variety of different
protocols/calculation methodologies that will allow for the input of site-specific information and data
in order to more accurately determine site specific opportunities for potential offsets. The protocols
and emission factors used in the calculation tool will be adapted from the long list of protocols listed
in Table 1.1 of Appendix A. The protocols and emission factors chosen will also be adapted as
necessary to reflect Ontario conditions.
Once the calculation tool has been sent out to the OWMA membership and the members have had
the chance to apply their site specific data and information, the results from the tool will be tabulated
and analyzed. The analysis of the data from the tool will allow for the OWMA to determine which
protocols are the most widely used and gain updated data to determine the protocols that the waste
management sector would most benefit from if included in the Ontario cap-and-trade program. This
data will additionally refine the estimates provided in this report.
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Appendix A

Supplementary Information

GHD has provided this appendix to supplement the figures and values provided in the Report.

Figure

Figure 1.1

Detailed Breakdown of the Third-Party Verification Process

Tables
Table 1.1 Offset Protocols and Projects
Available Protocols1

Registry

Number of
Registered
Projects/Precedence

ACOS

2

ACR
CAR
CDM-AMS-III.G.
CDM-ACM0001
VCS-ACM0001
CDM-AM0083

12
119
42
235
38
1

CDM-AM0093

0

QC

4
453

Landfill
Landfill Gas Capture and Combustion (protocol under
review)
Landfill Methane Collection and Combustion
U.S. Landfill Project Protocol
Landfill methane recovery
Flaring or use of landfill gas
Flaring or use of landfill gas
Avoidance of landfill gas emissions by in-situ aeration of
landfills
Avoidance of landfill gas emissions by passive aeration
of landfills
Protocol 2 - Landfill Sites – CH4 Destruction
Landfill Total
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Table 1.1 Offset Protocols and Projects
Available Protocols1

Registry

Number of
Registered
Projects/Precedence

CDM-AMS-III.AJ.
CDM-AMS-III.BA.
CDM-AM0057

0
1
1

ACR
ACOS

1
0
3

CDM-AMS-III.AF.

0

CDM-AMS-III.AO.

6

CDM-ASM-III.F.
CDM-ACM0022
CDM-AM0057

57
9
1

CAR
CAR
ACR
VCS

3
8
0
0

Recycling
Recovery and recycling of materials from solid wastes
Recovery and recycling of materials from E-wastes
Avoided emissions from biomass wastes through use as
feed stock in pulp and paper, cardboard, fibreboard or
bio-oil production
Recycling of Transformer Oil
Recycling GHG Offset Protocol (pending)
Recycling Total

Organics
Avoidance of landfill gas emissions through excavation
and composting of partially decayed municipal solid
waste (MSW)
Methane recovery through controlled anaerobic
digestion
Avoidance of methane emissions through composting
Alternative waste treatment processes
Avoided emissions from biomass wastes through use as
feed stock in pulp and paper, cardboard, fibreboard or
bio-oil production
Organic Waste Digestion Project Protocol
Organic Waste Composting Project Protocol
Compost Additions to Grazed Grasslands
Energy Efficiency and Solid Waste Diversion Activities
within a Sustainable Community
Organics Total

84

Fleet Management
Production of diesel using a mixed feedstock of gasoil
and vegetable oil
Biodiesel production and use for transport applications
Introduction of Bio-CNG in transport applications
Emission reductions through improved efficiency of
vehicle fleets
Introduction of low-emission vehicles/technologies to
commercial vehicle fleets
Improved Efficiency of Vehicle Fleets
Truck Stop Electrification
Biofuels Production and Usage
Fuel Switch from Gasoline to Ethanol in Flex-Fuel
Vehicle Fleets
Fleet Management Total

CDM-AM0089

0

CDM-AMS-III.AK.
CDM-AMS-III.AQ.
CDM-AMS-III.BC.

0
2
0

CDM-AMS-III.S.

0

ACR
ACR
ACOS
VCS

1
21
3
2
29

Ozone Depleting Substances
Protocol 3 - Destruction of ozone depleting substances
contained in insulating foam or used as refrigerants
removed from refrigeration, freezer and air-conditioning
appliance
Compliance Offset Protocol Ozone Depleting
Substances (ODS) Projects

QC

1

CA

93
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Table 1.1 Offset Protocols and Projects
Available Protocols1

Registry

Ozone Depleting Substances Project Protocol
Conversion of Foam Blowing Agents from High-GWP to
Low-GWP Materials (in peer review)
Use of Reclaimed HFC Refrigerants and Advanced
Refrigeration Systems (in peer review)
Manufacturing and servicing of domestic refrigeration
appliances using low GWP refrigerant
Avoidance of HFC emissions in Standalone Commercial
Refrigeration Cabinets
Energy Efficiency and HFC-134a Recovery in
Residential Refrigerators
Recovery of SF6 from Gas insulated electrical
equipment in testing facilities
SF6 emission reductions in electrical grids
Recovery and Destruction of Ozone-Depleting
Substances from Products
Ozone Depleting Substances Total

CAR
ACR

Number of
Registered
Projects/Precedence
62
29

ACR
CDM-AM0071

0

CDM-AMS-III.AB.

0

CDM-AMS-III.X.

0

CDM-AM0079

1

CDM-AM0035
VCS

2
2
99

Energy from Waste
Avoidance of methane production from decay of
biomass through controlled combustion, gasification or
mechanical/thermal treatment
Avoidance of methane production from biomass decay
through controlled pyrolysis
Alternative waste treatment processes
Less carbon intensive power generation through
continuous reductive distillation of waste
Aerobic Landfill Bioreactor Projects
Energy Generation From the Combustion of Biomass
Non-Incineration of Thermal Waste Conversion (protocol
under review)
Energy from Waste Total

CDM-AMS-III.E.

41

CDM-AMS-III.L.

0

CDM-ACM0022
CDM-AM0112

9
0

ACOS
ACOS
ACOS

1
7
0
58

Table 1.1 Registry Legend:
ACR

American Carbon Registry

ACOS

Alberta Carbon Offset System

CA

California

CAR

Climate Action Reserve

CDM

UNFCCC Clean Development Mechanism

QC

Quebec

VCS

Verified Carbon Standard
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Table 1.2 Summary Table of Waste Sector Baseline Tonnages and
Emissions Results*
Waste
Management
Sector

1

Landfill
Recycling
2
Organics
Fleet
3
Management
Ozone Depleting
4
Substances
Energy from
5
Waste
Biofuels Facilities

6

Tonnage Flowing
Through Category
(tonnes of material)

Total Potential
Emission
Reductions
(tCO2e)

Opportunity for
Potential Offsets
(tCO2e)

7,306,038
22,582,225
1,724,637
386,986

Emissions
Captured by
Regulation or
Current Practice
(tCO2e)
2,789,094
8,462,655
684,463
307,754

9,030,239
20,740,556
3,700,000
N/A
N/A

2,179,570

0

2,179,570

2,032,700

2,828,691

2,812,825

1,844,630

903,024

1,173,931

1,173,931

0

2,756,651
14,119,569
1,040,174
79,232

Table 1.2 Notes/Assumptions:
*

Values presented in the Summary Table are not additive as they are based on the assumptions
utilized for each category; for example, tonnes allocated to EfW are not independent of the tonnes in
the landfill category.

1

Landfilling values do not include waste that is exported out of the province (approximately
3,100,000 tonnes, which represents an additional generation of 3,100,000 tCO2e, capture of
2,900,000 tCO2e, and leakage of 1,200,000 tCO2e). The figures in the summary assume a landfill
gas collection efficiency of 60 percent for large and small landfills. The remaining 40 percent of
emissions from large landfills is split to an offset opportunity of 25 percent and 15 percent leakage
emissions (cannot be captured). The remaining 40 percent from the small landfills is assumed to be
leakage emissions that cannot be captured. This assumes for large landfills that O. Reg. 232 does not
negate offset potential for the additional 25 percent collection efficiency. Closed landfills are not
included as part of the estimates. The "Opportunity for Potential Offsets" and "Emissions Captured by
Regulation or Current Practice" are also not additive to the "Total Potential Emission Reduction" as
there are leakage emissions associated with landfills. Refer to Section 3.1 of the report for further
discussion.

2

Assumed that all leaf and yard waste generated is currently being processed, and that the remaining
tonnages and potential viable offset opportunity is split between the remaining three processing
methods: Anaerobic Digestion, On-Farm A/D, and Contained Composting.

3

Emissions opportunity does not include trucks that have already been converted to CNG; Opportunity
for Potential Offsets represents total fleet conversion to CNG. These values do not include long-haul
trucks.

4

Assumed that most of the current projects were implemented post 2007 and therefore no emissions
are currently captured under regulation or current practice.

5

Emissions from Energy from Waste Facilities are currently regulated under Ontario Regulation 452/09.
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6

Emissions from Biofuels Facilities are likely regulated under Ontario Regulation 452/09 under the
assumption that they would be classified as EfW. Tonnages processed are based on 10 percent of the
total estimated quantity of waste landfilled in Ontario; this demonstrates potential technology
application.

Table 1.3 Summary Table of Recycling Baseline Tonnages
and Emissions Results
Waste Management
Sector

Recycling
IC&I - PPP
1
Residential - PPP
2
WEEE
Construction,
Renovation and
Demolition (CRD)
Beer Store & LCBO
3
Tires
Used Oil (Including
Containers and Filters)
Vehicle Scrap Metal
Recycling

Tonnage
Flowing
Through
Category
(tonnes of
material)
20,740,556
4,932,400
900,135
90,386
14,195,389

Total Potential
Emission
Reductions
(tCO2e)

Emissions
Captured by
Regulation or
Current Practice
(tCO2e)

Opportunity for
Potential Offsets
(tCO2e)

22,582,225
15,746,556
1,715,026
247,561
2,065,503

8,462,655
5,497,024
0
194,514
300,201

14,119,569
10,249,532
1,715,026
53,048
1,765,302

472,343
149,903
196,841

248,748
71,053
538,891

200,927
55,149
382,888

47,821
15,904
156,003

400,000

1,948,886

1,831,953

116,933

Table 1.3 Notes/Assumptions:
1

Limited opportunity for Municipalities as they are mandated to recycle; offsets are based on industrial
use of the recycled materials.

2

Bulk of material is collected by the Ontario Electric Stewardship program and does not include the
benefits of reuse by producers and includes only Phase 1 and 2 materials.

3

Bulk of material is collected by the Ontario Tire Stewardship program and does not include the
benefits of reuse by producers.

Table 1.4

Summary Table of EfW Tonnage and Emissions Results

Waste
Management
Sector

Tonnage Flowing
Through Category
(tonnes of material)

Total Potential
Emission
Reductions
(tCO2e)

Opportunity for
Potential Offsets
(tCO2e)

2,828,691

Emissions
Captured by
Regulation or
Current Practice
(tCO2e)
2,812,825

Energy from
Waste
1
EfW Facilities
Cement Industry
Combustion
2
Emissions

2,032,700
2,032,700
N/A

1,422,890
1,405,801

1,828,764
984,061

1,422,890
421,740

1,844,630
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Notes/Assumptions:
1

Tonnages include 20 percent of the total estimated quantity of waste landfilled in Ontario in addition to
current Facility tonnages; this demonstrates potential technology application. This type of facility is
currently regulated under O.Reg. 452/09 however, based on existing voluntary protocols external to
North America there could be an Opportunity for Potential Offsets in the future if they were not
regulated.

2

Opportunity comes from the substitution of coal and petroleum combustion with renewable fuels in the
manufacturing process, assumed that 30 percent of the emissions can be reduced through the use of
renewable fuels.

Table 1.5 Summary of Emission Factors Applied in GHD's
Estimations to Determine Total Estimated
Emission Quantities
Waste Management Sector and
Materials
Landfills
Large Landfill Sites
Small Landfill Sites

Emission Factor/Emission
Intensity Applied
2008 GHD Model Results
0.98

Units

N/A
tCO2e/
tonne of waste landfilled

Recycling
Institutional, Commercial, and Industrial Recycling – Printed Paper and Packaging
3.55
tCO2e/tonne
Paper
1.95
tCO2e/tonne
Plastics
1.56
tCO2e/tonne
Metals
1.12
tCO2e/tonne
Glass
Beer Store & LCBO Recycling
0.38
tCO2e/tonne
Glass Reuse
0.11
tCO2e/tonne
Clear Glass Bottle Recycling
Coloured Glass Bottle
0.06
tCO2e/tonne
Recycling
9.66
tCO2e/tonne
Aluminum Recycling
1.19
tCO2e/tonne
Steel Recycling
3.64
tCO2e/tonne
PET Recycling
3.64
tCO2e/tonne
Mixed Plastic Recycling
Residential Recycling – Printed Paper and Packaging
1.89
tCO2e/tonne
Printed Paper
2.81
tCO2e/tonne
Mixed Paper
2.44
tCO2e/tonne
Paper-Based Packaging
1.94
tCO2e/tonne
Poly Coat
10.01
tCO2e/tonne
Aluminum
1.07
tCO2e/tonne
Steel
0.41
tCO2e/tonne
Glass
1.63
tCO2e/tonne
Plastic
Waste Electrical and Electronic Equipment
1.97
tCO2e/tonne
Display Devices
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Table 1.5 Summary of Emission Factors Applied in GHD's
Estimations to Determine Total Estimated
Emission Quantities
Waste Management Sector and
Materials

Emission Factor/Emission
Intensity Applied
4.99
Computers
2.93
Printers and Peripherals
2.89
Big Printers/Copiers
Construction, Renovation, and Demolition Recycling
0.14
Asphalt and Shingles
1
0.06
Aggregates
0.34
Brick and Block
2.65
Carpet and Pad
0.06
Concrete
0.01
Drywall
0.35
Glass
1.06
Steel
2.76
Wood
Ontario Tire Stewardship
0.47
Tires
Used Oil Recycling
2.11
Oil Containers
1.09
Oil Filters
2.47
Used Oil
Vehicle Scrap Metal Recycling
Scrap Metal
Organics
Anaerobic Digestion
2
On-Farm Anaerobic Digestion
Electricity Generation Adder
Open Windrow Composting
Contained Composting
Fleet Management

Units
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
tCO2e/tonne
kgCO2e/filter
kgCO2e/litre

4.87

tCO2e/tonne

0.48

tCO2e/tonne organics

36.09
0.47
0.44

kgCO2e/tonne
tCO2e/tonne organics
tCO2e/tonne organics

2689.63
0.14
0.08

gCO2/litre
gCH4/litre
gN2O/litre

2311.89
0.29
0.05

gCO2/litre
gCH4/litre
gN2O/litre

1.92
0.01
0.06

gCO2/litre
gCH4/litre
mgN2O/litre

Diesel
CO2 Emission Factor
CH4 Emission Factor
N2O Emission Factor
Gasoline
CO2 Emission Factor
CH4 Emission Factor
N2O Emission Factor
Compressed Natural Gas
CO2 Emission Factor
CH4 Emission Factor
N2O Emission Factor
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Table 1.5 Summary of Emission Factors Applied in GHD's
Estimations to Determine Total Estimated
Emission Quantities
Waste Management Sector and
Materials
Ozone Depleting Substances

Emission Factor/Emission
Intensity Applied

Units

Ratio Ontario vs. California Population
Energy from Waste

0.16

tCO2e/per capita

0.90
0.70
0.27

tCO2e total emissions/tonne
waste
tCO2e offsets/tonne waste
tCO2e/tonne cement

1.30

tCO2e/tonne waste

Thermal EfW Facility
Cement Industry Combustion
Emissions
Biofuels Facilities
Facility Reduction Factor
Table 1.5 Notes/Assumptions:
•

The factors in Table 1.5 were used to develop the results as presented in Section 3.0 of the Report.

•

Emission factors in Table 1.5 have been rounded to two decimal places.

•

Additional emission factors for a wider range of materials is available, however, GHD chose suitable
emission factors for the material tonnage data that was made available. In some cases emission
factors have been averaged between multiple sources of values for the same materials.

1

The emission factor for aggregates is the same as for concrete as a conservative approach. An
emission factor specific to aggregates was not available at the time of this Report.

2

The emission factor for Anaerobic Digestion and On-Farm Anaerobic Digestion is assumed to be the
same.
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