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Executive Summary

This report addresses one of the key elements for the second step of the consideration of
“Alternatives To” within the Durham/York Residual Waste Study, namely:

e the examination of additional at-source diversion; and

e the projection of future waste quantities and diversion performance and composition of
materials requiring management and disposal over the 35-year planning period from 2011
through 2045.

The Durham/York EA Terms of Reference (EA Terms of Reference) has established that
alternative systems comprised of the following approaches and technologies would be
formulated and evaluated:

o Mechanical Treatment;
¢ Biological Treatment; and,
e Thermal Treatment.

Additional at-source diversion is assumed to be applied to all of the alternative systems
examined in the Durham/York Residual Waste Study.

These approaches are addressed in a complementary report, entitled “Report on Formulation of
Alternative Waste Disposal Systems”, which reviews the approaches for managing the waste that
remains after at-source diversion noted above and recommends a set of functionally different
system alternatives that combine these approaches for detailed evaluation in the Durham/York
Residual Waste Study.

Section 1 of this Report briefly outlines: the relevant background information; the purpose of
this report; and the methodologies that were used to complete this report. In Section 2 an update
is provided respecting the performance of the current waste diversion programs in the Region of
Durham and York Region.

In Section 3, the diversion practices from six selected higher performing programs around the
world are presented, including what is being achieved and by what measures. The reviews
provide not only the technical measures utilised, but also the policy and regulatory framework
that supports and, to a large extent, drives these programs. The summary tables of each program
provide qualitative information on system performance.

In Section 4, the concept of “Zero Waste”, what it means, and its applicability to Durham and
York is presented along with information on a number of jurisdictions where Zero Waste has
been adopted. Because Zero Waste is a relatively new concept and is more of a philosophy rather
than a specific practice, data is not extensively available on system performance for these
programs. Section 4 does present some data on the programs, in addition to the typical recycling
and composting programs already in place, that are proposed to help these jurisdictions reach
even higher diversion rates.
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Section 5 considers additional at-source diversion on a quantitative basis for Durham and York,
based on the measures and policies presented in this report. The diversion potential for the two
municipalities is provided in detail. To determine the diversion potential of the various programs,
it was first necessary to determine the quantities and characterization of the wastes being
generated in Durham and York. This was done by examining the waste audit results undertaken
in both Regions. As York and Durham Regions are similar in their geographic nature,
demographics, and the fact that both Regions are commuter living areas within the GTA, it was
considered appropriate to use identical waste characterizations for Durham and York. This waste
characterization was applied to the overall participation and capture rates to determine the total
potential diversion rate that could be achieved.

Tables E-1 and E-2 present the comparison of the recovery rates and overall diversion rates
between current system performance and projected performance in 2011 for both municipalities.

Table E-1: Comparison of Recovery Rates 2005 vs. 2011 — Durham

Material Avg. Recovery Rate Avg. Recovery Rate

2005 (1) 2011 (1)
Fibres 65% 68%
Plastics 12% 27%
Metals (2) 55% 2%
Glass 69% 69%
Food Waste (3) 14% 65%
Leaf and Yard Waste 70% 95%
HHW 58% 80%
Other Materials (4) 7% 24%
Overall At-Source Diversion Rate 36% 60%

(D) Average Recovery Rate is across all materials in the category including those materials not recycled (e.g.,
plastic film, window glass, sanitary products etc.).

) Metals include recyclable aluminium cans and foil, steel cans and scrap metal.

3) Food waste includes: food waste, animal waste, and compostable paper.

4 Other materials include: wood, white goods, electronics, textiles, bulky goods, renovation materials (bricks,
concrete, drywall) and tires.
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Table E-2: Comparison of Recovery Rates 2005 vs. 2011 - York

Material Avg. Recovery Rate Avg. Recovery Rate

2005 (1) 2011 (1)
Fibres 60% 68%
Plastics 12% 27%
Metals (2) 38% 72%
Glass 67% 69%
Food Waste (3) 13% 65%
Leaf and Yard Waste 67% 95%
HHW 61% 80%
Other Materials (4) 4% 24%
Overall At-Source Diversion Rate 33% 60%

(1) Average Recovery Rate is across all materials in the category including those materials not recycled (e.g.,
plastic film, window glass, sanitary products etc.).

(2) Metals include recyclable aluminium cans and foil, steel cans and scrap metal.

(3) Food waste includes: food waste, animal waste and compostable paper.

(4) Other materials include: wood, white goods, electronics, textiles, bulky goods, renovation materials (bricks,
concrete, drywall) and tires.

The projected recovery rates and the overall at-source diversion rate for both Durham and York
reflect the implementation of both municipalities’ approved waste management plans.

Differences in the 2005 recovery rates and overall diversion rates for both municipalities are
based onthe observed differences in the implemented at-source diversion programs and
diversion technologies available.

The ultimate overall diversion projected to be achieved by Durham and York will likely be
higher than the at-source rates shown above as additional recyclable materials may be recovered
by processing the residual waste stream.

The post-diversion quantities that ultimately will still require management are identified in
Section 6. This Section also includes a discussion of the appropriateness of Durham and York’s
diversion targets which are analysed relative to this quantitative analysis and the implications of
not achieving diversion goals.

The combined total projected quantities of materials generated, diverted and requiring disposal
over the planning period for both municipalities is presented in Table E-3.
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Table E-3: Quantities of Materials Generated, Diverted and Requiring Disposal Over the Planning Period — Region of Durham and
York Region Combined

For the 2011 to 2045 Period 201t 2048
(tonnes) (tonnes)
Estimated Total Material Generation (Residential) 637,300 1,159,600
Estimated Annual Quantity Diverted At-Source 382,400 869,700
Diversion Rate (%) 60% 75%
Estimated Annual Residual Quantity Requiring Management 254,900 289,900
Average Monthly Residual Quantity Requiring Management 21,200 24,200
Approximate Average Daily Residual Quantity Requiring 1,020 1,160
Management (1)
35 Year Total Residual Wastes Quantity Requiring Approximately 11,142,000
Management

(1) Annual quantity divided by 250 days per year
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1. Introduction

This report entitled “Report on Additional At-Source Diversion and Residual Quantities to be
Managed * has been prepared as part of the Durham/York Residual Waste Study and is intended
to provide the results of a key EA study task for consideration by the public, government
agencies, other stakeholders and the Joint Waste Management Group. This report will act as a
supporting document to the report on “The Evaluation of “Alternatives to” and Selection of the
Preferred Residuals Processing System”.

Portions of this report are based on information developed by the Niagara-Hamilton WastePlan
Study.

1.1 Background

1.1.1  Durham and York Diversion Programs

The Region of Durham has programs in place for the source separation and diversion of both
“Blue Box” recyclables and household organics. The Blue Box program is being expanded over
the next few years to collect a wider range of materials and the source separated organics
collection/composting program is being expanded to service the entire Region. In its December
1999 Solid Waste Master Plan, the Region adopted a diversion target for residential waste of at
least 50% by 2007 or earlier. On April 14, 2004, Durham Regional Council adopted the position
to increase waste diversion beyond 50%. In light of the province’s recently-announced policy
initiative of “60% diversion by 2008” the Region will likely refine its diversion target to align
with that proposed by the Province.

York Region has programs in place for the source separation and diversion of “Blue Box”
recyclables and household organics. In July 2005, the Region opened a single-stream Blue Box
recycling facility located in East Gwillimbury. This facility enables residents to put all
recyclables into one Blue Box, eliminating the need for separating containers and fibres. The
facility also allows residents to recycle approximately 25 items, including #1 to #7 rigid plastic
containers, empty paint cans, and milk containers. Household collection of food waste began, as
a pilot project in September of 2004, and is currently provided to approximately 67,000
households. Full implementation of household organics programs is expected to be completed
by 2008. In light of the province’s policy initiative of “60% diversion by 2008, York Region
also anticipates aligning its diversion target with that proposed by the Province.

Despite expanded source separated diversion efforts, Durham and York continue to face the
challenges of managing residual waste and require increased processing capacity in the near
future.

1.1.2  Durham/York Residual Waste Study

Durham and York Regions have agreed to undertake a joint Residual Waste Study. Both
municipalities are in need of a solution to manage the remaining solid waste after diversion (i.e.
residual or post-diversion waste). The Regions are working to address the social, economic, and

1-1
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environmental concerns of residents through an Environmental Assessment (EA) Study, which
will examine potential residuals processing alternatives.

Even with expansion of source separated diversion programs, Durham and York continue to face
the challenges of managing residual waste. Both Regions face a shortage of available landfill
capacity over the long term. In response to the closing of existing landfill sites and the inability
to develop new landfill capacity in the GTA, Durham and York Regions, along with other GTA
municipalities, were forced to enter into contracts for the “export” of their residential waste
primarily to Michigan.

In response to this situation, the Regions want to implement, as quickly as possible, a
Durham/York based solution that is socially and environmentally acceptable to both
communities, that maximizes environmental protection and that fosters the wise management of
potential resources, such as the recovery of additional recyclable materials from the residual
waste which are currently lost by way of landfill in Michigan.

During the latter half of 2005, the United States government initiated the process of passing
legislation that, if successful, would prevent or severely inhibit Durham and York’s current
disposal arrangements with sites in the State of Michigan. There is a reasonable likelihood that
this legislation will be passed in 2006.

Durham and York recognize that the Province of Ontario doesn’t have sufficient energy to meet
its growing needs. Both Regions recognize that there is opportunity associated with the
utilization of the waste stream as a fuel source to produce energy and have identified this
opportunity as a key part of the subject EA Study.

1.1.3  Environmental Assessment (EA)

Since the adoption of the Environmental Assessment Act (EA Act) in the 1970s, the EA process
has evolved into a study or decision-making process undertaken in consultation with interested
parties including the public, that evaluates alternatives considering potential effects on the
environment, the availability of mitigative measures that address, in whole or in part, these
effects and the comparison of the advantages and disadvantages of the remaining or “net”
effects. The result of this process is to provide the planning rationale and support for a preferred
solution.

The EA Study provides a planning approach where environmental constraints or opportunities
are considered in the context of the broadly defined environment (i.e., the natural environment as
well as the social, economic and heritage “environments”) and potential effects are understood
and addressed before development occurs.

All public sector (i.e., provincial or municipal) undertakings that have the potential for
significant effects in terms of their scope are generally subject to the Act and must apply for
approval from Ontario’s Minister of the Environment. With respect to waste management,
certain types of waste management undertakings require approval under the EA Act. In general,
approval under the EA Act is required for the establishment or the expansion of a waste disposal
facility.

Mac¥iro 12 \/,,M
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Under the EA Act, an Environmental Assessment (EA) Terms of Reference must be prepared
and submitted to the Minister of the Environment for approval before an EA Study can be
undertaken. The purpose of the EA Terms of Reference is to describe in a clear and concise
manner the purpose of the proposed undertaking and how the proponent intends to carry out an
Environmental Assessment in respect of the proposed undertaking. The EA Terms of Reference,
once finalized and approved by the Minister of the Environment, becomes the guiding document
for the completion of the EA Study and the EA documentation.

On March 31, 2006, the Durham/York Residual Waste Study EA Terms of Reference was
approved by the Minister of the Environment. The approved EA Terms of Reference identifies a
process, consistent with the requirements of the EA Act that will be followed by Durham and
York to identify a long-term residuals processing system. The EA Terms of Reference describes
the following key elements related to the EA Study:

- the proponents completing the EA Study;

- the purpose and description of the undertaking that will result from the EA Study;
- the range of alternatives to be evaluated as part of the EA Study;

- the environment that may potentially be affected by the undertaking;

- the step-by-step methodology and an initial set of criteria to be applied to evaluate the
alternatives; and

- aplan for consulting with the public and other stakeholders during the EA Study.

Durham and York are following the approved process described in the EA Terms of Reference
document. A copy of the approved EA Terms of Reference document may be obtained from the
study website, www.durhamyorkwaste.ca.

1.1.4  Purpose of the Undertaking
An ‘Undertaking’ is a project or facility that is subject to an Environmental Assessment.

The purpose of the Durham/Y ork Residual Waste Study Undertaking is:

To process - physically, biologically and/or thermally - the waste that remains after the
application of both Regions’ at-source waste diversion programs in order to recover
resources - both material and energy - and to minimize the amount of material requiring
landfill disposal.

In proceeding with this undertaking only those approaches that will meet or exceed all
regulatory requirements will be considered.

1.1.5 Consideration of Alternatives

The Residual Waste Study EA Terms of Reference identifies two types of alternatives to be
evaluated during the EA Study. The first are referenced as “Alternatives to” the undertaking
and include fundamentally different approaches to managing post-diversion waste.

1-3

MacViro \[M



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

Recognizing the priority afforded by both communities to waste diversion, additional at-source
diversion is evaluated separately and preceding the evaluation of other alternatives to confirm the
quantity and types of waste requiring management by a future Durham / York residuals
processing system. Landfill facilities will be assumed to continue to play a role for the disposal
of certain materials that cannot be otherwise processed or diverted. Landfill capacity at an
approved facility (ies) will be acquired as necessary to meet the landfill requirements of the
preferred Residuals Processing System. A landfill only system, whereby a new landfill site
capable of managing all waste that remains after at-source diversion would not meet the purpose
of the undertaking, and thus will not be considered in this proposed EA Study.

During development of the EA Terms of Reference, consideration was given to a wide range of
available alternatives with regards to suitability and applicability to Durham and York resulting
in identification of the following system components:

- Mechanical Treatment;
- Biological Treatment; and
- Thermal Treatment.

As part of the Residual Waste Study, alternative residuals processing systems comprised of these
components will be formulated and evaluated.

The second type of alternative to be evaluated are referenced as “Alternative Methods” and
include alternative ways or methods of implementing the preferred “Alternative to”, in this case,
the preferred alternative residuals processing system. With waste management related
undertakings, the consideration of “Alternative Methods” typically involves an evaluation of
alternative sites for establishing waste management facilities. Depending on the scope and types
of sites being considered, some EA studies may also evaluate alternative facility design and
operational aspects.

The approved EA Terms of Reference provides a proposed site selection process for facilities
required as part of the preferred long-term processing system. The site selection process will
evaluate a range of siting opportunities identified in areas considered suitable for the
establishment of a waste management facility. The types of opportunities considered and the
nature of areas considered suitable for the siting of a waste management facility will depend on a
number of factors, including the types of technologies being sited.

1.1.6  Evaluation of ‘“Alternatives to”

The approved EA Terms of Reference identifies a seven (7) step evaluation methodology for
comparing alternative approaches to manage waste remaining after diversion as follows:

Step 1 Prior to initiation of the evaluation of “Alternatives to”, the proposed evaluation
methodology and criteria will be reviewed in consultation with the public and
agencies. This review will seek additional input on the proposed evaluation steps
and evaluation criteria presented in the EA Terms of Reference and will seek to
establish and confirm the relative priorities to be considered during the evaluation.
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Step 2 The component alternatives will be assembled into alternative residuals
processing systems with each system being capable of managing the entire
projected residual waste stream.

Step 3 Data collection will be undertaken for the purpose of applying each of the
comparative evaluation criteria to each of the alternative residuals processing
systems.

Step 4 The comparative evaluation criteria will be applied to each of the alternative

residuals processing systems and potential effects identified.

Step 5 Each of the potential effects identified at Step 4 will be considered with respect to
the availability of measures to mitigate (i.e., measures that may be applied to
reduce or eliminate a negative potential effect) or enhance (measures that may be
applied to improve or increase the magnitude of a benefit or positive effect) the
effects, and identify the remaining or ‘net effects’.

Step 6 The net effects associated with each residuals processing system under each
comparative criterion will be compared and a list of relative advantages and
disadvantages associated with each alternative residuals processing system was
developed.

Step 7 The relative advantages and disadvantages of each alternative residuals
processing system will be considered in the context of priorities established in
consultation with the public and agencies and the preferred system selected. The
preferred system will be the one exhibiting the preferred balance of advantages
and disadvantages accounting for the significance of environmental categories
and criteria established by the public and agencies.

1.2  Purpose of this Report

The purpose of this report is to document the results of Step 2 of the evaluation methodology,
being the identification of alternative residuals processing systems. Step 2 has been completed
in two separate but related components. The first is this report, which provides a review of the
potential for additional at-source diversion and has been undertaken to establish the quantities
and types of post-diversion wastes that would require management by systems comprised of the
alternative residuals management approaches (i.e. mechanical, biological and thermal treatment).

The second component of Step 2 is reported under separate cover and presents the results of the
review of the alternative management approaches identified in the approved EA Terms of
Reference and the formulation of alternative residuals processing systems using different
combinations of these component approaches.
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2. Current Waste Diversion Programs

The Regions of Durham and York currently operate integrated waste management systems that
include a number of waste diversion programs intended to reduce the quantity of residential
waste being sent for disposal. This section provides a brief summary of the existing municipal
diversion programs and the diversion rates achieved in 2005.

2.1 Waste Diversion in Durham — 2005

The waste diversion programs and services in place for the Region of Durham in 2005 were as
follows:

e Curbside Blue Box Recyclables Collection — three stream collection of old newspaper and
mixed paper; old boxboard and old cardboard; and containers (glass, metals, plastic)
collected bi-weekly;

e Curbside Household Source Separated Organics (SSO) Collection — over half of the
municipalities in Durham have SSO co-collected weekly with garbage;

e Curbside Leaf & Yard Waste Collection — number of collections range from 10-34 per year
depending on the municipality;

e Curbside White Goods Collection — service varies per municipality, some municipalities
have weekly collection with garbage and others have call-in service;

e Curbside Bulky Waste Collection — service varies per municipality, some municipalities have
weekly collection with garbage and others have call-in service;

e Drop-off facilities for Waste, Reusable items, Recyclables, and Compostables; and
e Drop-off facilities for Household Hazardous Wastes.

In 2005, based on available information, the Region of Durham achieved a 36% diversion rate
for municipally managed materials, up 4% from 2005.

The Region’s curbside source separated organics collection program began in 2004 for
Clarington, Brock, Scugog, and Uxbridge and diverted approximately 2,900 tonnes of SSO from
disposal in 2005.

The paper fibre materials collected in Pickering, Ajax, Whitby and Oshawa are all taken to
Durham’s Materials Recovery Facility (MRF) in Whitby. Paper fibre materials from Uxbridge,
Brock and Scugog are hauled directly to a Private Sector MRF in Pickering. The containers
stream are taken either directly to a Private Sector MRF in Pickering or to Durham’s MRF in
Whitby, where they are bulked and transferred to the Private Sector MRF in Pickering. In 2005,
approximately 45,800 tonnes of recyclables, including 2,900 tonnes from multi-family dwellings,
were recovered. Table 2-1 and Figure 2-1 show the quantities and percentages respectively of
waste managed through the various diversion programs and that went for disposal in 2005.

The Region’s programs are supported by a comprehensive outreach and education program. The
key elements of the program are the annual collection calendar which includes information on all
waste services provided by the Region, along with two or more annual issues of the Region’s
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waste management newsletter. The collection calendar and newsletters are delivered to all
single-family households in the Region, as well as to other sectors served by the Region’s
program.

The Region has adopted a position to increase waste diversion beyond 50%. To drive
participation in the Region’s programs, and increase recovery rates, area municipalities have
adopted a ‘partial user-pay’ approach, implementing a 3 or 4-container limit (depending on
municipality) for weekly waste collection.

Table 2-1: Quantities of Waste Managed Through Durham Region’s Waste Management Program in 2005 (tonnes)

Program Element Quantities

Managed
Recycling 47,100
Kitchen Organics 2,900
Leaf and Yard Waste 18,300
Backyard Composting/Grasscycling 8,700
Other Diversion (1) 7,700
Disposal 148,700
Total Quantity — 2005 233,400

(1) Includes C&D (gypsum, wood, concrete/brick), scrap metal, tires, white goods, HHW
Note: Numbers may not add due to rounding.

Figure 2-1: Percentages of Waste Managed through Durham Region’s Waste Management Program in 2005

Disposal
64%

Curbside Blue Box
Recycling
20%

Recycling Depot
ReUse Program 0.5%

3%
Leaf and Yard Waste
7%

Backyard Composting Leaf and Yard Waste

and Grasscycling Food Waste Depot
4% 1.2% 0.7%
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Table 2-2: Summary of Durham Programs [2005]

Program Region of Durham, Ontario

Total Waste Quantities Generated

233,421 tonnes
36% diversion from disposal (2005)

Diversion Programs

Recyclables

Materials Managed

Blue box materials: Glass bottles and jars, plastic bottles, plastic
food tubs and lids, plastic bags, metal cans, polycoat cartons,
plastic film, and polystyrene foam packaging.

Gray box materials: newspapers, catalogues, magazines,
telephone books, household paper, junk mail, envelopes,
boxboard, and cardboard.

Collection Method(s)

Two stream collection of fibres and containers curbside
collected on alternating weeks.

Four depots.

Quantities Recovered/ Recovery Rate

Curbside — 45,793 tonnes (20% of total diversion rate)
Depot/CRC - 1,263 tonnes (0.5% of total diversion rate)

Organics — Food Wastes/Other Wastes

Households Served

Clarington, Uxbridge, Brock, Scugog, and Amberlea
neighbourhood in Pickering.

The remaining municipalities will begin food waste programs in
July 2006.

Materials Managed

All food scraps, yard trimmings, used/wet paper products.

Collection Method(s)

Co-collected with garbage.

Processing Method(s)

Windrowing

Quantities Recovered/ Recovery Rate

Curbside — 2,883 tonnes (1.2% of total diversion rate)

Organics — Leaf & Yard Waste

Households Served

All SFDs in eight municipalities

Collection Method(s)

Number of collection days varies per municipality (range from
10-34)

Processing Method(s)

Windrowing

Quantities Recovered/ Recovery Rate

Curbside — 16,735 tonnes (7.2% of total diversion rate)
Depots — 1,602 tonnes (0.7% of total diversion rate)

Other Programs

HHW | e  Four public drop-off waste management facilities
e 823 tonnes (0.4% of total diversion rate)
White Goods | ®  Call-in service for curbside collection

489 tonnes (0.2% of total diversion rate)

Backyard Composting
(BYC)/Grasscycling

BYC - 5,399 tonnes (2.3% of total diversion rate)
Grasscycling — 3,347 tonnes (1.4% of total diversion rate)

The Beer Store Deposit Return

1,395 tonnes (0.6% of total diversion rate)

Regulations and Policies

Provincial Policy

60% diversion from disposal (EFW and landfill) by 2008
Blue Box Program Plan Industry Stewardship Program

Regional Policies

60% diversion
Grass Ban
Kraft paper bags or open containers for leaf and yard waste

MacViro
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Program Region of Durham, Ontario

Area Municipality Policies | ® Oshawa, Ajax, Whitby, and Pickering to move to bi-weekly
garbage collection, weekly organics and blue box collection by
mid-2006.

e (Oshawa: to accept garbage in clear plastic bags in mid-2006,
other municipalities to follow.

e  Partial user-pay system (3-4 container limit)

2.2 Waste Diversion in York — 2005
The waste diversion programs in place in York Region in 2005 were as follows:

e Curbside Blue Box Recyclables Collection — bi-weekly collection of single stream materials;
as of September 2005, Vaughan moved to weekly blue box collection;

e Curbside Household Source Separated Organics (SSO) Collection (Markham only) — co-
collection of organics and garbage from 12,000 homes began as a pilot in September 2004;
Town-wide (67,500 homes) as of July 2005;

e Curbside Leaf & Yard Waste Collection — collected separately during the growing season;

e Curbside White Goods Collection — service varies per municipality; most offer a call-in
curbside collection service;

e Curbside Bulky Waste Collection — collected at curbside, same day as garbage;
e Drop-off facilities for Waste, Recyclables, Electronics, White Goods, and Yard Waste; and
e Drop-off facilities for Household Hazardous Wastes.

In 2005, based on available information, the Region of York achieved a 33% diversion rate for
municipally managed materials, up 7% from 2004.

The Region has a mature recycling program and opened a single stream Waste Management
Centre in East Gwillimbury handling 25 materials in July of 2005. Overall, in 2005,
approximately 59,200 tonnes of recyclables were recovered through the curbside program.

The SSO collection program in Markham for 67,500 homes diverted approximately 9,000 tonnes
of organic materials from disposal in 2005. An SSO collection program will be launched in the
City of Vaughan in September of 2006, while the remaining local area municipalities are
working towards implementation.

A comprehensive outreach and education program supports the Region’s diversion programs.

The Region anticipates aligning its diversion target with the provincial policy initiative of “60%
diversion by 2008”. Bag limits vary depending on the municipality. Georgina allows one free
container, but then a bag tag fee is applied to any additional containers. Aurora, King Township,
Markham, Newmarket, and Whitchurch-Stouffville each have a 3-container limit. East
Gwillimbury has a 4-container limit and Richmond Hill has a 5-container limit. In September of
2005, Vaughan moved from a no-container limit to a 4-container limit.
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Table 2-3 and Figure 2-2 show the quantities and percentages respectively of waste managed
through the various diversion programs and that were disposed in 2005.

Table 2-3: Quantities of Waste Managed through the Region of York’s Waste Management Program in 2005 (tonnes)

Program Element Quantities

Managed
Recycling 59,200
Kitchen Organics (SSO) 9,000
Leaf and Yard Waste 24,300
Backyard Composting/Grasscycling 4,400
Other Diversion (1) 7,500
Disposal 213,200
Total Quantity — 2005 317,500

(1) Includes scrap metal, electronics, white goods, HHW, tires, and clean fill.
Note: Numbers may not add due to rounding.

Figure 2-2: Percentages of Waste Managed Through the Region of York's Waste Management Program in 2005
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Table 2-4: Summary of York Programs

Program York Region, Ontario

Total Waste Quantities Generated

317,386 tonnes
33% diversion from disposal (2005)

Diversion Programs

Recyclables

Materials Managed

Glass bottles and jars, rigid plastics #1-7, metal cans, polycoat
cartons, empty aerosol and paint cans, newspapers, catalogues,
magazines, telephone books, household paper, junk mail,
envelopes, boxboard, and cardboard.

Collection Method(s)

Single stream curbside weekly collection.

Quantities Recovered/ Recovery Rate

Curbside and Depot — 59,189 tonnes (19% of total diversion
rate)

Organics — Food Wastes/Other Wastes

Households Served

67,500 SFDs

Materials Managed

All food scraps, yard trimmings, used/wet paper products.

Collection Method(s)

Co-collected with waste weekly

Processing Method(s)

Windrowing

Quantities Recovered/ Recovery Rate

Curbside — 8,981 tonnes (2.9% of total diversion rate)

Organics — Leaf & Yard Waste

Households Served | ®  All SFDs
Collection Method(s) | ® Varied collection frequency
Processing Method(s) | ® Windrowing

Quantities Recovered/ Recovery Rate

Curbside and Depot — 24,330 (7.7% of total diversion rate)

Other Programs

HHW | e  Four public-drop off facilities
e 1,165 tonnes (0.4% of total diversion rate)
White Goods | ® Two public-drop off facilities

Call in service for curbside collection in most area
municipalities

Backyard Composting
(BYC)/Grasscycling

BYC — 560 tonnes (0.2% of total diversion rate)
Grasscycling — 3,854 tonnes (1.2% of total diversion rate)

The Beer Store Deposit Return

2,401 tonnes (0.8% of total diversion rate)

Regulations and Policies

Provincial Policy

60% diversion from disposal (EFW and landfill) by 2008
Blue Box Program Plan Industry Stewardship Program

Regional Policies

60% diversion
Grass Ban
Kraft paper bags or open rigid containers for leaf and yard waste

Area Municipality Policies

Weekly recycling collection in Georgina, Markham, and
Vaughan.

Implementation of Green Bin program in all (aside from
Markham) area municipalities

Partial user-pay system (1 container limit in Georgina, 3-5
container limit in all other municipalities)

MacViro
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3. Examination of Successful At-Source Diversion Programs

A number of municipalities around the world have succeeded in achieving above average
diversion rates. In this Section, diversion programs from the following six jurisdictions are
examined in more detail:

® Region of Peel, Ontario
e Halifax, Nova Scotia

e San Jose, California

e Seattle, Washington

e Austria

¢ Flanders, Belgium

3.1 Region of Peel, Ontario

The Region of Peel has achieved a high level of diversion to date and is anticipating even more
success over the next few years. Peel is Ontario’s second largest municipality with a population
in excess of 1,000,000. Peel’s residential diversion program includes: single stream curbside
recycling (as of 2005), seasonal yard waste collection, household organics with the full roll-out
of program Region-wide in 2006, Community Recycling Centres (CRCs) (six when fully
implemented), household hazardous waste program, and at-home diversion/reduction programs.

The Region provides curbside recycling services to single family and multi-residential
properties. The multi-residential programs service apartment buildings, schools, institutions and
local municipal and Regional facilities. In March 2006, the Region opened the Peel Integrated
Waste Management Facility (IWMF), which includes a MRF capable of processing
approximately 130,000 tonnes per year of single stream recyclables, and a waste transfer station
for garbage and MRF residue. Once complete, the facility will also have a composting facility
for source-separated organics.

The curbside recycling program services approximately 255,500 households with weekly
collection. In 2004, 79,416 tonnes of curbside recyclables were collected. The Region of Peel
multi-residential recycling program currently services 896 multi-family buildings, with
approximately 80,145 units. In addition, the program services 144 schools, 13 institutions, 78
local municipal locations, and 16 Regional locations. In 2004, a total of 6,744 tonnes of
recyclables were collected through the multi-residential recycling program, a thirteen per cent
increase from 2003. The total amount of waste diverted from multi-residential locations was
approximately eleven per cent.

The Region also has one Recycling Depot and three Community Recycling Centres (CRCs) to
enhance the residential curbside waste collection programs. The Depot/CRCs accept a variety of
waste materials including recyclables, wood, metal, tires, drywall, shingles, electronic items and
yard waste. The depot and CRCs also include drop off locations for reusable goods, appliances,
and household hazardous wastes. Three more CRCs are currently being developed, with the last
one scheduled to be open by 2007.

3-7
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In 2004, Peel achieved a residential diversion rate of 45% of waste from disposal. Approximately
two thirds of its remaining residual waste is processed to recover energy in the Algonquin Power
EFW facility located in Brampton. The balance of the residual waste is exported for landfill
disposal. The Region is projecting to reach 70% diversion by 2016. This high diversion target
includes the materials and potential products to be recovered from the Region’s incinerator ash.
A summary of the Peel Region programs is provided in Table 3-1.

Table 3-1: Summary of the Peel Region Programs

Program Region of Peel, Ontario ‘
Total Waste Quantities Generated e 428,742 tonnes
e 45% diversion from disposal (2004)

Diversion Programs
Recyclables

Households Served | ® 255,500 SFDs
e 80,145 MFDs
Materials Managed | ® Blue box materials: Glass bottles and jars, plastic bottles, plastic

food tubs, metal cans, polycoat cartons, plastic film, polystyrene
foam packaging and empty aerosol and paint cans.

®  Gray box materials: newspapers, catalogues, magazines,
telephone books, household paper, junk mail, envelopes,
boxboard, and cardboard.

Collection Method(s) | ® Two stream collection in 2004. Single stream curbside weekly
collection as of March 2006.

e One depot and 3 Community Recycling Centres (CRCs).
Quantities Recovered/ Recovery Rate | ®  Curbside — 86,160 tonnes (20% of total diversion rate)
e Depot/CRC - 11,914 tonnes (3% of total diversion rate)

Organics — Food Wastes/Other Wastes
Households Served | ¢ 11,000 SFDs in Caledon

e 1,600 SFDs in Mississauga, Brampton and Bolton
(demonstration project)

Materials Managed | ®  All food scraps, yard trimmings, used/wet paper products.
Collection Method(s) | ® Town of Caledon - Collected with yard waste biweekly
* Mississauga, Brampton and Bolton — collected weekly
Processing Method(s) | ® Herhof Bio-cells
Quantities Recovered/ Recovery Rate | ® 3,338 tonnes (0.8% of total diversion rate)
Organics — Leaf & Yard Waste
Households Served | ® 255,500 SFDs

Collection Method(s) | ® Weekly collection for Brampton and Mississauga from April
through November

e One depot and three Community Recycling Centres
Processing Method(s) | ® Windrowing

Quantities Recovered/ Recovery Rate | ®  Curbside — 37,367 tonnes (9% of total diversion rate)

e Depots — 1,645 tonnes (0.4% of total diversion rate)

Other Programs

HHW | ¢ One depot and three Community Recycling Centres
e 1,562 tonnes (0.4% of total diversion rate)
White Goods | ® Household pick-up by appointment and drop off at CRCs.
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Program Region of Peel, Ontario
e 2,376 tonnes (0.6% of total diversion rate)

Backyard Composting | ® BYC - 11,338 tonnes (2.6% of total diversion rate)
(BYC)/Grasscycling | e  Grasscycling — 3,138 tonnes (0.7% of total diversion rate)
The Beer Store Deposit Return | ® 2,823 tonnes (0.7% of total diversion rate)
Regulations and Policies
Provincial Policy | ®  60% diversion from disposal (EFW and landfill) by 2008

e  Blue Box Program Plan Industry Stewardship Program
Municipal Policies | ®  70% diversion by 2016
e Three bag limit for garbage
e  $1 per bag over three bag limit

Alternative Disposal Methods
Thermal Treatment | ®  Thermal treatment used to process more than 100,000 tpy
e | ooking at expanding facility to manage more material

3.2  Halifax, Nova Scotia

The City of Halifax has long been regarded as the leader in waste diversion in Canada. The
City’s 350,000 residents generated approximately 126,400 tonnes of residential waste in 2004. In
that same year, they reached a residential diversion rate of 46% and a combined residential and
commercial diversion rate of 54% from disposal. Their diversion programs and supportive
provincial policies help maximize the amount of waste diverted from disposal.

Halifax provides curbside single-family programs in all urban and rural areas. The blue box/blue
bag program is offered weekly in urban areas and biweekly in rural areas. The Materials
accepted in the blue box/blue bag program include: plastic bottles and containers (PETE and
HDPE), plastic grocery bags, glass bottles and jars, steel and aluminium cans, clean aluminium
foil and plates, milk cartons, aseptic containers, dry and clean paper, newspapers, flyers, glossy
magazines, catalogues, envelopes, paper egg cartons, paperback books, phone books and Old
Corrugated Containers (OCC). In 2004, an estimated 19,400 tonnes of recyclables were
recovered.

In addition to the curbside program, the Province operates a deposit-half back return program for
beverage containers (except milk containers). Overall 79% of beverage containers are recovered
through the program’s Enviro-depots (82 in the province).

All organics, kitchen wastes and leaf and yard wastes, are collected bi-weekly through a cart-
based curbside collection program. The materials are taken to one of two dedicated composting
facilities. In 2004, approximately 40,800 tonnes of compostables were managed by these
composting facilities.

All curbside garbage is managed through a mechanical-biological treatment facility located just
outside of Halifax. After preliminary sorting and size sorting, the portion of the waste stream that
containes the most organic matter is composted to reduce the organic content, prior to being sent
to the landfill located right next to the processing facility. The facility also recovers a small
amount of recyclables from the pre-sort (primarily metals) and from the overs from the trommel
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screens. In 2004, the City estimated that 9% diversion was achieved through this facility. A
summary of the Halifax Programs is provided in Table 3-2.

Table 3-2: Summary of the Halifax Programs

Program
Total Waste Quantities Generated

Halifax, Nova Scotia ‘
348,200 tonnes

54% diversion from landfill (2004, Residential and
Commercial)

Diversion Programs

Recyclables

Materials Managed

Residential paper, magazines, phone books, OCC, boxboard,
glass bottles and jars, ferrous cans, metal hangers, aluminium
cans, plastic bottles and jars, aseptic containers, gabletop
cartons, plastic film

Collection Method(s)

Curbside in blue boxes and blue bags — biweekly in rural areas,
weekly in urban areas

Can also take some recyclables to Enviro-depots — newspaper,
OCC, scrap metal

There are 82 Enviro-depots across the province

Quantities Recovered/Recovery Rate

79% of beverage containers are recovered
19,400 tonnes of recyclables marketed

Organics — Food Wastes/Other Wastes

Collection Method(s)

Collected through the curbside cart program — bi-weekly

Processing Method(s)

Materials processed through two dedicated composting
facilities — one directly in Halifax and one just outside the city.
Processing capacity of 60,000 tpy

All garbage, which may contain organics, is processed through
a separate processing facility just outside of Halifax. The
organic matter is composted

Quantities Recovered/ Recovery Rate

40,800 tonnes of compostables managed through two
composting facilities
9% diversion achieved through Otter Lake Processing facility

Organics — Leaf & Yard Waste

Collection Method(s)

Collected through the curbside cart program — bi-weekly

Processing Method(s)

Materials processed through two dedicated composting
facilities — one directly in Halifax and one just outside the city.
Processing capacity of 60,000 tpy

Quantities Recovered/ Recovery Rate

Total diversion for Halifax is 54% (recycling and composting
combined)

Other Programs

HHW | e Paint can be collected through Enviro-Depots
e  HHW depots for all HHW materials
e Used oil through local retailers
e  Sharps through local pharmacies
White Goods | ® Can be set out at the curb with regular garbage (1 per week

maximum)

Backyard Composting (BY C)/Grasscycling

Backyard composting and grasscycling recommended to
residents

MacViro
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Program Halifax, Nova Scotia
e  Estimate 5,000 tonnes diverted through backyard composting.

Deposit Return | ®  All beverage containers with the exception of milk — plastic
bottles, metal cans, aluminium cans, beer bottles

Regulations and Policies
Provincial Policies

60% diversion target by 2005

Deposit return on beverage containers (except milk)

Paint recovery program

Landfill bans for refundable beverage containers, corrugated
containers, newsprint, steel/tin and glass food containers,
compostable organic waste (food waste, yard waste, soiled and
non-recyclable paper), automotive batteries and antifreeze,
used tires, waste paint, used oil, HDPE non-hazardous plastic
containers, and stretch wrap/pallet wrap.

Municipal Policies | ® 10 bag limit of waste per household including up to 5 bundles
of wood

Alternative Disposal Methods
Thermal Treatment | ¢  Not applicable

3.3 San Jose, California

San Jose generated almost 480,000 tonnes of solid waste in 2002 and achieved a 62% diversion
rate that year; a slight dip from the 64% it recorded in 2000. It should be noted that there is an
amount of construction and demolition material (85% of C&D waste is recycled) included in the
62% diversion number that cannot be quantified.

San Jose offers its residents a single stream curbside collection system for recyclables that
includes: metal cans, milk and juice cartons, glass, plastics, plastic film, all household paper,
polystyrene, scrap metals and textiles. Complementing the curbside collection program is a
deposit-return program for beverage containers. As an incentive to increase diversion, the city’s
contractors retain revenues generated from the sale of the recyclables. San Jose moved to single-
stream recycling collection in 2000, offering incentive payments for the percentage of material
recycled. Information on the tonnages recovered through the recycling program is not available.

In 2002, the City was supposed to start a curbside kitchen organics collection program. However,
although a contract to start collection was initially awarded, further information shows that the
program was never launched.

The City does have a curbside yard waste collection program. Materials can be set out loose and
are picked up with a bucket loader or can be placed in a cart for extra charge. 130,000 tonnes of
yard waste were collected in 2002. The City also has a series of depots for household hazardous
waste and pickup for white goods. San Jose supports backyard composting as a means of
handling food waste.

The City offers non-exclusive franchises to waste haulers, the cost of which is based on the cubic
yards of garbage service. There is no charge for the collection of recyclables. A summary of the
programs for San Jose is provided in Table 3-3.

M_a.cVi'ro S \/'/



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

Table 3-3: Summary of the San Jose Programs

Program San Jose, California

Total Waste Quantities Generated

478,080 tonnes — residential generation
1,434,239 tonnes — non-residential generation
62% diversion rate (total residential & non-residential) (2002)

Diversion Programs

Recyclables

Materials Managed

Commingled: Metal Cans, Milk and Juice Cartons, Glass,
Plastics, Plastic Bags, Paper, Polystyrene, Scrap Metals,
Textiles

Deposit return for beverage containers through the California
Beverage Container Recycling Fund

Collection Method(s)

Commingled weekly collection
Deposit return through bottle depots

Quantities Recovered/ Recovery Rate

No data available

Organics — Food Wastes/Other Wastes

Materials Managed

None. Contract award for source separate organics collection in
2001. Program was to start in 2002. Program was cancelled

Organics — Leaf & Yard Waste

Collection Method(s)

Curbside weekly collection — loose collection by a wheel
loader with a claw bucket attachment or collection in a cart for
an additional charge of $2.50

Processing Method(s) | ® Windrowing
Quantities Recovered/ Recovery Rate | ® 130,000 tonnes
Other Programs
HHW | e  Yes
White Goods | ®  Yes

Backyard Composting (BY C)/Grasscycling

BYC strongly encouraged. Not represented in waste generated
total.

Deposit Return

All beverage containers with the exception of milk

Policy

State Policies

Deposit Return for all beverage containers with the exception
of milk

Municipal Policies

Garbage rates:

20-gal cart - $17.22/month

32-gal cart - $18.30/month

64-gal cart - $36.60/month

96-gal cart - $54.90/month

Recycling and yard waste included in garbage fee
Cart size limit - 96-gal cart

Additional bag - $4.50US

Alternative Disposal Methods

Thermal Treatment | ®

Not applicable
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3.4 Seattle, Washington

At a generation rate of approximately 450 kg/capita, Seattle’s 500,000 people generated
approximately 254,000 tonnes of residential waste in 2005.

Seattle has a unique recycling program with all materials except glass being collected in one
stream. The glass is collected separately in glass bins. Included in the Seattle recycling program
are: metal cans, aluminium cans, milk and juice cartons, plastic bottles and tubs, a restricted list
of plastic film, all household paper, aseptic containers and metal hangers. It is estimated that
approximately 62,800 tonnes of recyclables were recovered in 2005.

The City has a curbside yard waste collection program. People pay $4.30 per week for up to four
containers year round and $1.50 for extra yard waste containers. The City diverted 56,500 tonnes
of yard waste in 2005, 42,600 tonnes through the curbside program and 13,900 tonnes of
materials self-hauled to one of the City’s recycling depots.

The City does not have a food waste collection service, however, they did undertake a pilot in
2000 and recognize that to extend beyond their current diversion rate of approximately 47%,
they will have to implement a full kitchen organics collection program. The City estimates that
more than 10,000 tonnes of food waste could be collected curbside.

Currently, kitchen organics are managed through backyard composting. The City estimates that
more than 50,000 households participate in backyard composting equating to approximately 1%
diversion from disposal.

The City also has a series of depots for household hazardous waste. Refrigerators and freezers
are accepted at local depots. Computer recycling is sponsored by local businesses and the City
sets up specific computer recycling days. A summary of the programs in Seattle is provided in
Table 3-4.

Table 3-4: Summary of the Seattle Programs

Program Seattle, Washington

Total Waste Quantities Generated e Approximately 254,000 tonnes
®  Approximately 47% diversion from landfill

Diversion Programs
Recyclables

Materials Managed | ® Residential paper, magazines, phone books, OCC, boxboard,
glass bottles and jars, ferrous cans, metal hangers, aluminium
cans, plastic bottles and jars, aseptic containers, gabletop
cartons, plastic film (restricted list)

Collection Method(s) | ® Curbside in carts and glass bins — biweekly
Quantities Recovered/Recovery Rate | ®  25% diversion through recycling (approximately 75% is fibres)
e Approximately 62,800 tonnes of recyclables recovered in 2005

Organics — Food Wastes/Other Wastes
Collection Method(s) | ® None currently in place

Quantities Recovered/ Recovery Rate | ®  Through pilots undertaken in 2000, suggested that 10,000
tonnes or more of food waste could be recovered through
curbside collection

M_a.cVi'ro 18 \/'/



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

Program
Organics — Leaf & Yard Waste

Seattle, Washington ‘

Collection Method(s)

Curbside. People pay for collection $4.25 per week for up to
four containers year round. $1.50 for additional containers.

Processing Method(s)

Windrow composting

Quantities Recovered/ Recovery Rate

Approximately 56,500 tons of leaf and yard wastes recovered
in 2005 (13,900 self-haul and 42,600 curbside)

22% diversion through composting

Other Programs

HHW | e Battery recycling through local depots or Battery Recycling
Corporation drop off sites
e  General HHW collected through depots
White Goods | ® Refrigerators and freezers accepted at local depots

Backyard Composting
(BYC)/Grasscycling

Estimated 50,000 households participate in backyard
composting; equates to about 1% diversion

Reuse

Neighbourhood reuse/exchange “Use it again Seattle” program

Electronics

Computer recycling days sponsored by local businesses.

Regulations and Policies

State Policies

50% diversion by 1995

Mandatory reporting on quantities sent for disposal annually
Coordinated Prevention Grants to support diversion
Stewardship program for electronic waste being pursued

In 1998, Seattle adopted a zero waste policy

Environmentally responsible purchasing policy to support
diversion

e Torecycle 60% of all solid waste by 2008
e All yard waste and recyclables banned from disposal
®  User Fees:

Municipal Policies

No limits on number of bags Collection Type
or carts — pay by size
Service Level Curb/Alley Backyard
(per mon.) (per mo.)
micro-can (12 gallon) $10.05 N/A
mini-can (20 gallon) $12.35 N/A
one can (32 gallon) $16.10 $22.50
2-32 gal. cans /1-64-gal. cart | $32.20 $45.00
3-32 gal. cans /1-96-gal. cart | $48.30 $67.50
Additional (per can) $16.10 $22.50
Yard Waste $4.25 N/A

No limits on number of bags or carts — pay by size

Alternative Disposal Methods
Thermal Treatment |

Not applicable

3.5 Austria

The best-performing country for recycling and composting in Europe is Austria. Austria was able
to achieve a combined recycling/composting diversion rate of 50% as early as 1999, and has now
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surpassed 60%. However, with its population of 8.1 million and an average population density of
less than 100 people/km?, it is smaller than most other European countries. In Austria,
recycling/composting rates have grown rapidly since the mid- to late-1980s. From 1989 to 1999,
the national diversion rate more than tripled from 14% to 50%. Austria’s materials recycling
rates are amongst the highest in Europe, for example 87% for glass and 78% for steel cans. As
recycling and composting have increased and with the mandatory requirement for mechanical-
biological or thermal treatment, the amount of waste landfilled has fallen sharply from 63% to
less than 20%.

A Packaging Ordinance was enacted in 1996, which requires the separate collection, reuse and
recovery of all metal, plastic, glass and paper packaging. Austria is also a member of the Green
Dot program that requires that domestic and foreign manufacturers and distributors of products
sold in the marketplace are required to take back all transport and secondary packaging for
recycling or reuse of the materials. In addition to the Green Dot program, the country has a
system for refillable beverage containers. Austria has set targets for many recyclable materials:
glass — 70%; plastics — 20%; paper — 60%; metals — 50% composites for beverages — 20%; other
composites — 10%.

A federal ordinance on the separate collection of biowaste came into force in January 1995,
placing a legal obligation on municipalities to collect and treat organic waste from households.
Austria now has more than 500 composting facilities with a combined annual capacity of more
than 1 million tonnes. It also has 16 mechanical-biological treatment (MBT) plants, with a
combined capacity of 800,000 tonnes/year. These facilities may recover additional recyclable
materials, recover solid alternative fuels for use off-site, and biologically process residual
organic matter.

Austria already meets the targets set by the European Union (EU) landfill and packaging waste
directives. These levels of diversion have been driven by the high levels set for its landfill tax
and high landfill gate prices, and by specific Austrian legislative measures. The latter include
further restrictions on the landfilling of wastes, which took effect on January 2004 and
introduced a limit value of 5% on the maximum organic carbon content. Currently the landfill
tax equates to $100 Cdn per tonne. There is no equivalent tax on thermal processing (e.g.,
incineration). Currently 1,400,000 tpy of Austria’s MSW is treated by 8 thermal treatment
facilities.

The five major cities in Austria generate between 300 kg/person/year of household waste. Their
recycling/composting performance typically lies in the range of 47%-54%. The best performing
is Innsbruck (54%, 263 kg/person/year), followed by Graz, Linz and Salzburg, which are all in
the 45%-50% band (220-240 kg/person/year). They are, however, relatively small cities with
populations of between 110,000 and 240,000. Vienna is the exception. It is a much larger city
(1.6 million people) and its recycling/composting performance is lower. Its diversion rate has
been stable at 38%-39% (178 kg/person/year) since 1995; this value falls to about 30% if inert
wastes are discounted. Vienna has relied for many years on thermal treatment for the treatment
of much of its residual waste. It currently thermally treats about 47% of MSW at two plants. A
third plant is due to come on-stream in 2008.

Many Austrian cities have user fees for waste. No information was readily available on the rates.
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A summary of programs in Austria is provided in Table 3-5.

Table 3-5: Summary of the Austria Programs

Program | Austria |

| Total Waste Quantities Generated

4,900,000 tonnes
60% overall diversion rate (MSW)

Diversion Programs

Recyclables

Materials Managed

Sales packaging in paper, board, OCC, non-refillable glass,
wood, ceramic, ferrous, aluminium, textiles, small plastics,
large plastics, composites

Collection Method(s)

Collected at the household

Processing Method(s)

86 Municipal owned MRFs with a capacity of 1,100,000tpy

Quantities Recovered/Recovery Rate

24% diversion through recycling

Organics — Food Wastes/Other Wastes

Collection Method(s)

Collected at the household

Processing Method(s)

16 biological-mechanical pre-treatment plants
500 composting facilities with a total capacity of 1,000,000tpy

Quantities Recovered/ Recovery Rate

36% diversion through all composting activities

Organics — L&YW

Collection Method(s)

Collected at the household

Processing Method(s)

Various methods used

Quantities Recovered/ Recovery Rate

36% diversion through all composting activities

Other Programs

HHW | e Take back obligation on batteries, fluorescent tubes
e Mandatory separate collection of HHW
White Goods | ®  All refrigerators and freezers are on deposit — recovered to

remove CFCs/ HCFCs

Backyard Composting/ Grasscycling

BYC supported and included as part of diversion in country

Electronics

Mandatory take back involving manufacturers and distributors

Deposit Return

Refillable plastic bottles, fluorescent lamp bulbs, refrigerators
and freezers

Regulations and Policies

Federal Policies

Recycling rates for materials: glass — 70%; plastics — 20%;
paper — 60%; metals — 50% composites for beverages — 20%;
other composites — 10%

The Packaging Ordinance (1996) requires the separate
collection, reuse and recovery of all metal, plastic, glass and
paper packaging

Deposit return for refillable plastic bottles, fluorescent lamp
bulbs, refrigerators and freezers

Refillables for beverages

Advance disposal fees for hazardous recoverables

Retailers must provide receptacles for secondary packaging
Mandatory separation and collection of kitchen and yard
wastes.

The Landfill Ordinance (1997) places restrictions on the
landfill of wastes. This Ordinance requires that all wastes must
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Program Austria
be pre-treated by an EFW or MBT prior to landfill.

e Landfill tax of 65Euros per tonne which will be increased to
87Euros per tonne in 2006.

Municipal Policies | ®  User fees for waste in many municipalities

Alternative Disposal Methods

Thermal Treatment | ® 1,400,000 tpy of MSW treated by 8 thermal plants

3.6  Flanders, Belgium

Flanders, Belgium achieves some of the highest levels of diversion (recycling/composting) in
Europe. The rate of diversion in Flanders has increased from 18% in 1991 to almost 70% in 2002
(62% if wood waste and rubble are excluded). An overview of the diversion rates and percent of
waste sent to thermal treatment and landfill is set out in Table 3-6. Waste output per person has
been stable for three years, and the growth rate is expected to decrease, and possibly reverse, in
the next planning period, between 2003-2007.

Flanders has a well-balanced strategy that successfully delivers very high levels of recycling,
with thermal processing playing a strategic role in the management of residual waste. In 1994,
40% of the region’s household waste was landfilled but, by 2002, this had fallen to 4% as a result
of increased thermal processing.

Flanders has had more than 20 years’ experience in developing a regional approach to waste
management, and has put in place a structured rolling five-year plan for the sustainable
management of household waste, which aims to achieve continuous, year-on-year improvement
in performance. The Flanders strategy focuses on achieving progressive reductions in residual
waste. The first five-year plan (1997-2001) set a target for Flanders as a whole to reduce its
residual household waste, to 220 kg/person/year by 2001, and 150 kg/person/year by 2010, from
a starting level of around 330 kg/person/year in the early 1990s. The 2001 target was reached
early, and so the second five-year plan (2003-2007) set 2007 as the deadline for reaching the 150
kg/person/year target.

Flanders’ success is also due to an extensive combination of municipal and federal policy
instruments including landfill and incineration taxes, landfill bans, subsidies and financial
incentives to municipalities, producer responsibility ‘covenants’ with key industry sectors, and
direct charging of householders.

Table 3-6: MSW Management in Flanders, 1993-2002

Year Waste Recycled/  Waste to Thermal Waste to
Composted Treatment Landfill
(%) (%) (%)
1993 25.8 31.2 43.0
1994 30.0 29.6 40.1
1995 33.9 28.0 38.2
1996 43.0 24.7 32.4
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Year Waste Recycled/  Waste to Thermal Waste to
Composted Treatment Landfill
(%) (%) (%)
1997 51.1 25.1 23.8
1998 59.3 22.0 18.6
1999 62.9 215 15.6
2000 65.8 235 10.6
2001 67.7 25.8 6.5
2002 69.5 26.0 4.4

SOURCE: Ovam Inventarisatie 2002 (Flemish Public Waste Agency, Inventory of Household-like Waste, 2002)

A summary of the programs in Flanders is provided in Table 3-7.

Table 3-7: Summary of the Flanders Programs

Program Flanders, Belgium

Total Waste Quantities Generated

3,300,000 tonnes
70% diversion rate (2002) (includes wood & rubble)

Diversion Programs

Recyclables

Materials Managed

Paper and cardboard: Paper bags, Cardboard boxes, Magazines
and newspapers, Advertising leaflets, Books, Telephone
directories, Computer paper, Typing and writing paper

PMD: Plastic bottles, Metal and Drinking Containers

Glass

Collection Method(s)

Two stream curbside biweekly collection (paper/OCC, PMD)

Bottle banks — 1 site per 1,000 inhabitants (with curbside
collection in some areas)

Community Depots

Quantities Recovered/ Recovery Rate

FOST Plus collection = 353,806 tonnes
Total recycled: 125 kg/capita (22% diversion of total waste)

Organics — Food Wastes/Other Wastes

Materials Managed

VFG (vegetable, food and garden waste)

Collection Method(s)

Curbside weekly collection to over half of residents
(3,700,000)

Processing Method(s)

N/A

Quantities Recovered/ Recovery Rate

400,000 tonnes (12% diversion of total waste)

Organics — Leaf & Yard Wastes

Collection Method(s)

Curbside collection
Depots

Processing Method(s)

Windrowing

Quantities Recovered/ Recovery Rate

Curbside: 385,000 tonnes (12% diversion of total waste)

Other Programs

HHW

Take Back program
Batteries recovery > 80%
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Program Flanders, Belgium

Backyard Composting (BYC)/ | ® BYC strongly encouraged. Not represented in waste generated

Grasscycling total
Other | ® C & D waste (81 kg/capita)
e \Wood waste (19 kg/capita)
e Textile (3 kg/capita)
e  Other (8 kg/capita)

Deposit Return All beverage containers with the exception of milk

Regulations and Policies

Federal Policies | ® Green Dot program

e Manufacturer’s Responsibility for several items, including:
beverage containers, PVC beverage containers, industrial
packaging, batteries, disposable items (razors and cameras),
paper and paperboard

FOST Plus is the industry funding organization

Landfill ban on organics

Landfill tax = 58.50 Euros

Incineration tax = 8.50 Euros

Flanders sets five-year plans that focus on achieving
progressive reductions in residual waste. The first five-year
plan (1997-2001) set a target for Flanders as a whole to reduce
its residual household waste, to 220 kg/person/year by 2001,
and 150 kg/person/year by 2010, from a starting level of
around 330 kg/person/year in the early. The 2001 target was
reached early, and so the second five-year plan (2003-2007) set
2007 as the deadline for reaching the 150 kg/person/year target
e 1.25 Euros per bag of residual waste

e 0.20 Euro per bag of recyclables

Municipal Policies

Alternative Disposal Methods

Thermal Treatment | ®  Used extensively to reduce the quantity of waste going to
landfill

3.7 Summary

Typically, today, the better-performing cities and urban areas in Europe and North America are
achieving waste diversion rates in the order of 45% through recycling and composting programs.
Only a few examples of urban jurisdictions achieving higher diversion rates than this were found
through extensive research, suggesting that high diversion targets such as the 60% targets set by
Durham and York are very aggressive targets to achieve.

The research into diversion performance undertaken for this report clearly indicates that to go
beyond 60% diversion requires the implementation of full organics diversion programs and
supportive policies at the local level (e.g. pay as you throw, by-law enforcement, landfill bans)
and strong education and outreach programs. Jurisdictions with high diversion rates also
typically have a supportive legislative and regulatory framework from senior levels of
government (e.g. ban on organics from landfill in Nova Scotia, Germany, Sweden).
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Strong public support is required to achieve high diversion rates, and this is more easily achieved
in smaller municipalities with lower population densities. Urban areas, with larger percentages of
the population living in multi-residential housing, experience greater challenges to achieve
participation in diversion. Programs serving multi-family housing are generally less convenient
and there is a higher turnover of residents compared to single-family homes. Communities with
high immigration rates may also experience language barriers in communicating program
information.

Many of the European jurisdictions achieving the highest at-source diversion rates also recovery
energy from their post diversion residual waste stream thus, minimizing their landfill
requirements.

The creation of national Packaging Ordinances in many European countries and the creation of
the Green Dot program have led to increased recycling rates and reductions in packaging
material. For example, in Germany there was an annual reduction in packaging of 3% between
1991-1997. This reversed an annual increase of 3% in packaging prior to the introduction of the
national packaging ordinance.

It is also worthy of note that the trend in European jurisdictions is to measure performance of the
diversion system by examining the kilograms per capita of waste that is sent for disposal. This
measure, while more difficult for the general population to relate to, better captures at source
reduction and reuse and automatically factors in changes in the population.
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MacViro



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

4. The Zero Waste Vision

In Section 4, the concept of Zero Waste is examined. Adopted by a number of large cities, and
even entire countries, Zero Waste is a philosophy and a goal. Zero waste is typically defined as:
no waste going to landfill, although in some cases Zero Waste has been defined as: no waste
going to disposal.

The concept of Zero Waste has been building a lot of momentum over the past few years. Zero
Waste strategies have been adopted around the world, with the aim of preventing material from
going to disposal. Progress towards Zero Waste targets has been slow. As of yet, no jurisdiction
has been able to come close to their Zero Waste goal. It should be noted that without a change in
the general populace’s attitudes from a consumer society to a conserver society, all the policy
and program development that can be put forward will still not allow the Zero Waste goal to be
achieved.

Some businesses have achieved well over 90% diversion, as a result of their own individual
efforts. Generally the success of a Zero Waste approach in business depends on the character of
the waste generated within their operations. If their waste is highly recyclable, higher diversion
rates are relatively easy to achieve.

The above aside, new strategies, legislation and initiatives with the aim of making the Zero
Waste goal achievable, continue to be developed. However, reaching Zero Waste is not
something that can be reasonably expected to occur in the timeframe of the Durham York
Residual Waste Study. It may be reasonable to have a vision of Zero Waste for Durham and
York, but it would be prudent to plan around achieving a more realistic overall diversion rate,
i.e., 60%, as already established for both municipalities potentially escalating over the 35-year
planning timeframe.

Within this section, a selected number of cities and countries that have adopted the Zero Waste
philosophy are examined. Details are provided on some of the programs, policies and regulations
that have been introduced or proposed to help achieve Zero Waste in these jurisdictions:

e Toronto, Ontario

¢ Regional District of Kootenay Boundary, British Columbia
¢ Regional District of Nanaimo, British Columbia

e State of California

e New Zealand

4.1 Toronto, Ontario

In 2001, the Waste Diversion Task Force 2010 was formed to develop a comprehensive waste
diversion plan for the City of Toronto. A waste diversion strategy was needed because the City-
owned landfill site closed in 2002, forcing waste to be trucked to a private landfill in Michigan,
increasing disposal costs by more than 300%. The plan was to provide a ‘designed-in-Toronto’
solution for meeting the following diversion targets: 30% diversion of waste from landfill by
2003, 60% by 2006, and 100% by 2010.

4-1
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The main recommendation that came out of the diversion strategy was the introduction of
curbside collection for household organic material, which comprises almost one third of the
City’s waste stream. The Green Bin system has been rolled out across Toronto. The Green Bin
organics are collected weekly while residual waste is now being collected biweekly. The addition
of the source separated organics program is aimed at helping the City achieve its goal of 60 %
diversion by 2006. In 2005, Toronto diverted 40% of residential waste from landfill.

Table 4-1 provides a summary of the current and proposed programs planned by the City of
Toronto to achieve zero waste by 2010.

Table 4-1: Summary of the City of Toronto Programs

Program Toronto, Ontario

Total Waste Quantities Generated e 874,000 tonnes of residential waste (2005)
®  40% diversion from landfill (2005) (residential waste only)

Diversion Programs
Recyclables

Materials Managed | ® Glass bottles and jars, plastic bottles, plastic food tubs, metal

cans, polycoat cartons, plastic film, polystyrene foam

packaging and empty aerosol and paint cans, newspapers,

catalogues, magazines, telephone books, household paper,

junk mail, envelopes, boxboard, and corrugated containers

Quantities Recovered | ® 158,100 tonnes (18% of total diversion rate)
Organics — Food Wastes/Other Wastes
Materials to be Managed | ®  All food waste including meats, poultry, fish, dairy products,

oils, fats, grease, bread, rice, pasta, coffee grounds, paper

plates and cups, soiled paper products such as paper towels,

napkins, tissues, food packaging (e.g., microwave popcorn

bags, ice cream boxes, frozen food packages), butcher paper

and fast food paper, flowers, household plants and soil,

sanitary products and diapers.

Quantities Recovered | ®  Roll-out of full program across Toronto completed in 2005

e 60,300 tonnes (7% of total diversion rate)

® Anticipate that 50% diversion of residential waste stream and
40% of the IC&I waste stream is SSO that can be diverted.

Organics — Leaf & Yard Waste
Quantities Recovered | ® 81,574 tonnes (9% of total diversion rate)

Other Programs e HHW depots; white goods collection; backyard composting/
grasscycling; public space recycling; environment
days/depots; stewardship and deposit.

Regulations and Policies

Provincial Policies | ® Deposit return programs for all beverage containers; regulated
minimum 85% recovery rate either refilled or recycled

Extended Producer Responsibility for HHW, oil and tires
Ban organics from disposal - 2005

75% diversion goal by 2010

No timelines on 100% diversion

Biweekly garbage collection for residents

Pay as you throw for multi-family dwellings

Landfill bans for recyclables and leaf and yard waste (as

Municipal Policies
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Program Toronto, Ontario

required to send waste to Michigan)

e Commercial yellow bag program (no garbage picked up
without use of yellow bags) - $3.10 each

Proposed Programs to Reach Zero Waste | ®  Pay as you throw for single family dwellings

e  Advanced disposal fees

e Bag limits with a pay-as-you-throw system for additional
bags

Clear residual waste bags

Demolition standards

Deposit return on beverage containers

Developer waste management plans

Education programs (school and community)

Grants programs, green procurement guidelines

Additional landfill bans (organics, wood, old corrugated
containers, toxics)

Levy on plastic shopping bags
e Low interest loan funds for future diversion initiatives

e Packaging legislation (e.g., standardized packaging to ease
recycling)

Alternative Disposal Methods

New and Emerging Technologies | ®  Proposing EA study of new and emerging technologies for
the management of post-diversion waste

4.2 Regional District of Kootenay Boundary, British Columbia

In 2000, the Regional District of Kootenay Boundary, British Columbia adopted a goal of Zero
Waste. The Regional District of Kootenay Boundary, population 89,000, had been working
towards the reduction of the quantity of waste being disposed of in landfill sites to 30% by 1995
and to 50% by 2000 in accordance with guidelines established by the Province of British
Columbia. To reach their Zero Waste goal, Kootenay has already implemented several initiatives
including: banning recyclable products and yard waste from landfill, establishing Reuse centres,
charging variable tipping fees and producing marketable compost from household organics.

The Kootenay Boundary Zero Waste strategy includes both local and provincial initiatives for
achieving increased diversion, as outlined in Table 4-2.

Table 4-2: Summary of the District of Kootenay Programs

Program District of Kootenay, British Columbia

Total Waste Quantities Generated e 89,000 tonnes (est.)

Diversion Programs

Recyclables

Materials Managed | ®  Glass bottles and jars, plastic bottles, plastic food tubs, metal
cans, newspapers, catalogues, magazines, telephone books,
aluminium foil, paperback books, household paper, junk mail,
envelopes, boxboard and corrugated containers
Quantities Recovered | ® N/A
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Program

District of Kootenay, British Columbia

Organics — Food Wastes/Other Wastes

Materials to be Managed

All food waste including meats, poultry, fish, dairy products,
oils, fats, grease, bread, rice, pasta, coffee grounds, paper
plates and cups, soiled paper products such as paper towels,
napkins, tissues, food packaging (e.g., microwave popcorn
bags, ice cream boxes, frozen food packages), butcher paper
and fast food paper, flowers and household plants and soil

Quantities Recovered

Estimated that up to 42% will be diverted (includes L&YW)

Organics — Leaf & Yard Waste

Quantities Recovered

N/A

Other Programs

HHW depots; white goods collection; backyard composting/

Grasscycling; Reuse Centres

Regulations and Policies
Provincial Policies | ®

Deposit return programs for all beverage containers (except

milk)

e Extended Producer Responsibility for HHW, paint, car
batteries, oil and tires

® |C&I waste exchange

Municipal Policies | ® 100% diversion of organics from landfill by 2010; No target
date to achieve zero waste

e Banning of all recyclables and organics from landfill

Proposed Programs to Reach Zero e Build the concept of Zero Waste into all local government
Waste undertakings

e Work with other agencies (e.g., Economic Development
Commissions)

e Ensure tipping fee schedules encourage waste elimination

Pay as you throw for all residents and business — residents must
have the opportunity to eliminate their garbage bill

Invest in reuse and recycling jobs

Phase out open burning at landfills

Establish centralized composting facilities

Education of consumers about the cost of waste management

Shift focus from industrial parks to resource recovery facilities
— coexistence of facilities; discards of one able to be used by
another

e | obbying Provincial Government to make Zero Waste a
provincial goal

e Continue to promote EPR at provincial level

e Encourage and support design for the environment (e.g.,
disassembly rather than disposal)

e | obby for enactment of legislative and economic instruments
to promote more durable products

e | obby for minimum recycled content standards

e | obby for expansion of deposit return system to include all
containers, not just beverage containers

e Encourage and support full cost accounting and lifecycle
analysis
e Create a level playing field such that recycled feedstocks
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Program District of Kootenay, British Columbia
compete on the same price level as primary resources

e | obby to implement tax shifting to support business reducing
and utilizing recovered materials

e  Support campaign finance reform to permit only residents to
contribute to political parties

Alternative Disposal Methods

New and Emerging Technologies | ®  No indication of use of new and emerging technologies to
promote diversion

e Composting is indicated as the “replacement” for open burning
in landfills

4.3 Regional District of Nanaimo, British Columbia

In 2001, the Regional District of Nanaimo, British Columbia, population of 133,000, endorsed a
Zero Waste plan to address its urgent disposal capacity shortage that has forced waste to be
exported to mainland British Columbia. In 2000, Nanaimo succeeded in surpassing British
Columbia’s Ministry of Environment goal (set in 1989) of 50% waste diversion from landfill;
and currently has a 57% diversion rate (including IC&I tonnages). This was achieved through
user pay residential waste collection, curbside recycling programs, bans on landfilling paper,
metal and other recyclable materials, and promotion of backyard composting throughout the
region.

It is anticipated that the Zero Waste Plan, based on current programs plus all of the items
outlined in the Proposed Programs section of Table 4-3, should achieve a diversion rate of 76%
by 2009, with 39% attributable to new diversion through zero waste initiatives.

Table 4-3: Summary of District of Nanaimo Programs

Program Regional District of Nanaimo, British Columbia
Total Waste Quantities Generated e 127,000 tonnes
®  57% diversion from landfill (2004) (includes IC&I tonnages)

Diversion Programs
Recyclables

Materials Managed | ® Glass bottles and jars, plastic bottles, plastic food tubs, metal
cans, polycoat cartons, plastic film, polystyrene foam
packaging and empty aerosol and paint cans, newspapers,
catalogues, magazines, telephone books, household paper, junk
mail, envelopes, boxboard, and corrugated containers

Quantities Recovered | ® 9,600 tonnes residential; 37,700 tonnes IC&l

Organics — Food Wastes/Other Wastes
Materials Managed | ® Biosolids

Quantities Recovered | ® 4,300 tonnes

Organics — Leaf & Yard Waste

Quantities Recovered | ® 6,300 tonnes

Other Programs e HHW depots; white goods collection; backyard composting/
Grasscycling/zero waste landscaping; thrift and reuse stores

e Total diverted — 9,200 tonnes

lacques
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Program Regional District of Nanaimo, British Columbia
Regulations and Policies

Provincial Policies | ®  Deposit return programs for all beverage containers (except
milk)

e Extended Producer Responsibility for HHW, paint, car

batteries, oil and tires

IC&I waste exchange

Zero waste — no date set on when it is to be reached

One can per week garbage limit

Additional tags are $2.00 each

$95 tipping fee at the landfill; half that rate for recyclables and

leaf and yard wastes; double that for loads containing banned

materials

e Landfill ban for gypsum (drywall); OCC; recyclable paper;
organics from commercial generators; metal and tires

Proposed Programs to Reach Zero e  Zero waste school education program

Waste e Promote zero waste on website, newsletters and community
events; advertising on cable

e Maintain funding to RCBC for waste exchange; hotline
® Promote availability of zero waste tools

e Expand disposal bans to include: organic waste from
commercial generators and all materials included in any
provincial stewardship program

¢ Implementation of curbside organics collection program
(5,600+ tonnes of diversion possible)

e Yard waste composting

e  Additional recycling services (self-haul) for batteries,
appliances, propane tanks, fluorescent tubes, scrap metal, tires,
gypsum, OCC, paper, glass, metal and plastics food and
beverage containers

® Possible ban on wood waste and other C&D wastes

e  Full user pay or subscription-based system for garbage
collection

Municipal Policies

Alternative Disposal Methods

New and Emerging Technologies | ® Had a thermal treatment facility proposed and approved, but it
was cancelled due to a lack of financing

4.4 State of California

In 2001, the Californian Integrated Waste Management Board set a Zero Waste goal . The plan
mandates that Californian cities and counties must divert at least 50% of waste generated from
landfill. Several jurisdictions in California, including: Santa Cruz County, San Francisco, and
Del Norte County, have reached the 50% diversion goal and have adopted Zero Waste targets.
For example, San Francisco has a Zero Waste goal set for 2020.

California’s goal of Zero Waste refers to diversion from landfill, i.e., thermal treatment and
green energy programs are acceptable as means to achieve zero waste. In 2003 the state achieved
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a 47% diversion rate from landfill (residential and commercial combined). Table 4-4 outlines the
strategy currently being used in California.

Table 4-4: Summary of California Programs

Program State of California

Total Waste Quantities Generated e 75,000,000 tonnes

e 47 % diversion from landfill (2003) (residential and
commercial combined)

Diversion Programs
Recyclables

Materials Managed | ® Programs vary by city, but typically all programs collect glass
food and beverage containers (non-deposit), metal containers,
plastics bottles (non-deposit), tubs and lids, ONP, OCC,
boxboard and all household paper

Quantities Recovered | ® N/A
Organics — Food Wastes/Other Wastes

Materials Managed | ® Commercial food wastes are managed in some jurisdictions,
e.g., San Francisco

e Programs now starting to collect residential food waste, with
yard waste (e.g., Oakland)

Quantities Recovered | ® N/A

Organics — Leaf & Yard Wastes e Many municipalities collect leaf and yard wastes (primarily
cart based)

Quantities Recovered | ® N/A
Other Programs e HHW depots; backyard composting, grasscycling
e Deposit return for glass bottles, plastic bottles, aluminium cans

Regulations and Policies

State Policies | ®  State agency requirement to meet minimum diversion goals

e State Agency Buy Recycled Campaign (SABRC) requiring that
50% of expenditures on printing and writing paper; paper
products (e.g., shipping cartons); plastic products (e.g., toner
cartridges); compost; glass; lubricating oil; paint; solvents;
tires; tire derived products (e.g., floor mats); steel products;
and anti-freeze

e Minimum 50% diversion of C&D wastes, set up by local
ordinance

e Mandatory collection and management of HHW
e Used oil recovery program (Oil Recycling Enhancement Act)
Municipal Policies | ®  Zero waste — no date set on when it is to be reached

e  Garbage collection by subscription — larger container costs
more money

® Programs vary by jurisdiction; all jurisdictions prepare source
reduction and recycling elements plans

e San Francisco has the following municipal policies:
— Establish a goal of Zero Waste by 2020, with an interim
goal of 75% waste diversion by 2010;

Proposed Programs to Reach Zero e Reviewing existing and proposed regulations for barriers to
Waste attaining mandates for diversion

e  Continue to educate the public on the principles, obstacles and
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Program State of California

opportunities for zero waste

e Develop and use meaningful environmental and performance
indicators

e Promote best business practices in product manufacturing and
handling

e Partner with trade associations to promote cost-beneficial
source reduction, recycling, and related manufacturing
opportunities

e Create model programs that are self-sustaining and transferable

® Encourage recycling activities and new technologies in all
businesses and residences

e Develop standards for evaluating new technologies that
produce less waste and convert residuals to highest and best
end use

e Use high-profile venues as demonstration projects to promote
the zero waste message

e Complete state-wide waste characterization studies every four
years to assess existing and historical waste streams

e Project future waste streams to address diversion of potential
new material types

® Promote new or existing technologies and processes to address
existing or emerging waste streams

e Develop and promote environmental management systems
targeting interests from specific industries

e Work with other State agencies to promote zero waste
strategies

e  Continue to strengthen efforts in the State Agency Buy
Recycled Campaign

e Align Zero Waste goals with California EPA Vision to
promote maximum reduction of waste

e San Francisco (as an example) has the following municipal
programs aimed at zero waste:

— Provide recycling and/or composting programs to all
sectors and eliminate the “trash” stream

— Improve material processing and develop new markets to
minimize “residuals” requiring disposal

— Educate generators and decision makers about waste
prevention, new programs and legislation, and buying
recycled products

— Increase incentives for generators and service providers to
separate materials properly for highest use

— Pass legislation (e.g., mandatory diversion participation,
require use of recyclable and compostable materials,
landfill ban, and expanded recycled content purchasing
requirements) and enforce penalties

— Develop cradle-to-cradle producer responsibility, starting
with the most hazardous and the materials constituting the
largest share of “residuals”
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Program State of California

Alternative Disposal Methods

New and Emerging Technologies | ®  Thermal treatment is considered a viable means of managing
post-diversion materials. It lessens the need for landfills and
helps create green energy.

4.5 New Zealand

In 2002, the Ministry for the Environment released the National Waste Strategy, ‘Towards Zero
Waste and a Sustainable New Zealand’. This document was created with input from a wide range
of people involved in New Zealand’s waste industry. New Zealand is the first country in the
world to have formally adopted a Zero Waste goal. New Zealand defines Zero Waste as the
elimination of waste and considers landfills and thermal treatment as competing “industries” to
zero waste.

It is apparent when looking at the literature from New Zealand, that the current infrastructure for
the management of solid waste is still quite rudimentary when compared to the Province of
Ontario for example. Many municipalities are now just establishing curbside recycling programs
and many municipalities do not have licensed waste haulers. Therefore, any and all initiatives
implemented in the country are helping it achieve its Zero Waste goal. Their early successes are
based on small municipalities (less than 10,000 population).

Table 4-5: Summary of New Zealand Programs

Program New Zealand
Total Waste Quantities Generated e N/A
Diversion Programs
Recyclables

Materials Managed | ® Programs vary by city; many are just being established as
curbside programs (as opposed to drop off depots) but typically
all programs collection glass food and beverage containers,
metal containers, plastics bottles, ONP, OCC, boxboard and all
household paper
Quantities Recovered | ® N/A

Organics — Food Wastes/Other Wastes

Materials Managed | ® In selected municipalities - Food waste, household organics

Quantities Recovered | ®  One municipality 47% of the waste stream (population 4,000)
is being diverted

Organics — Leaf & Yard Wastes
Quantities Recovered | ® N/A

e HHW depots; backyard composting, grasscycling

e Deposit return for glass bottles, plastic bottles, aluminium cans

e Subscription based collection service for garbage

* Bag limits

Other Programs

Regulations and Policies
National Policies | ®  Zero waste by 2020
e 9504 diversion of organic wastes from the commercial sector

M___a.n:c;Vi ro e \/!/,.

‘Whitford



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

Program New Zealand

by 2010
95% diversion of leaf and yard wastes by 2010

EPR programs for special wastes (incl. tires, oil, batteries) in
2005

50% diversion of C&D wastes by 2008
20% diversion or priority hazardous wastes by 2012
90% reduction of dioxins by 2020

All trade waste (waste exchange) permits have a waste
minimization and management program by 2005

Full cost recovery for landfills

Municipal Policies

Half of City and District Councils have adopted zero waste by
2020

Waste

Proposed Programs to Reach Zero

Curbside recyclables collection

Subscription based or pay as you throw collection service for
waste collection

Landfill levy/surcharge to encourage diversion
Landfill bans for recyclables, toxic materials

License waste collectors so that there can be proper tracking of
wastes (Local Government Act Section 542)

Develop deconstruction standards to increase recovery of C&D
wastes

Improve zoning to encourage development of resource
recovery facilities

Encourage recycling plans for businesses
Local waste exchanges

Develop a good promotional campaign including
communicating the vision

Mechanical-biological treatment to handle residuals

Municipalities lobbying the central (equivalent to our federal)
government for new rules on:

— EPR, including industry stewardship (similar to Ontario)
and container deposit programs)

— National landfill bans for recyclables and toxic materials
—  Minimum recycled content standards

— Mandatory corporate reporting for waste diversion

—  Green procurement guidelines

— National measuring, monitoring and reporting

Alternative Disposal Methods

New and Emerging Technologies

Thermal treatment is regarded as a competitor to waste
diversion and waste elimination. Mechanical-biological
treatment is put forward as a viable means of managing
residuals
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4.6 Summary

Most Zero Waste programs are in their infancy and as such there are little quantitative data to
support the premise that Zero Waste is achievable. Zero Waste is more of a philosophy or
overarching objective to support policies and programs to get everyone: residents, businesses,
and institutions to reduce the quantities of waste being generated, to support the recycling
industry by buying recycled content materials and to fully participate in waste diversion
initiatives. One of the key elements stressed by all Zero Waste programs is that there has to be
buy in from all levels of government: federal, provincial and municipal, if the program is truly
going to have a chance of success. All the Zero Waste literature reviewed for this report noted
that government first has to lead by example, supporting industry by buying recycled goods and
by maximizing their participation in diversion programs and waste minimization.

Even with government intervention on packaging, and their active participation in waste
diversion programs and policy development, much of the waste that is generated is a result of the
way of life for the general population. Without a change in the general populace’s attitudes from
a consumer society to a conserver society, all the policy and program development that can be
put forward will still not allow the Zero Waste goal to be achieved.
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5. Achieving Higher Diversion Rates in Durham and York

In order to achieve high waste diversion rates, the following elements are required in a municipal
integrated waste management system:

e Curbside collection of recyclables, kitchen organics and leaf and yard wastes;

e Additional services either through curbside, or at a minimum depots, for white goods,
household hazardous wastes, including electronics, paint, oil, etc., and construction and
demolition materials, including wood, drywall, metals, etc.;

® Incentives and/or disincentives for all sectors to ensure appropriate behaviour by the users of
the system (e.g. container limits, user fees, landfill bans, by-law enforcement);

e Promotion and education campaigns, using a variety of mediums to reach the target audience;
and,

® Advances in diversion technologies currently under development that will allow increased
diversion of more materials in the later years of the study period.

It is the effective combination of these elements which will encourage:

e High participation rates by the users of the waste management system (e.g. residents,
businesses and institutions); and

e High capture rates of materials that can be diverted.

Outlined in this Section of the report is an overview of the programs and policies that are
proposed for implementation in Durham and York and the potential diversion rates that are
assumed to be achieved as of 2011. In December 1999, Durham adopted a “Long Term Waste
Management Strategy Plan: 2000 to 2020, which included plans on how to divert at least 50%
of the residential waste from disposal by the Year 2007 or earlier. In 1993, York Regional
Council approved its first strategic plan, “Vision 2021, as an example of its goals to meet the
needs of the York Region community. Vision 2026 followed and encourages the continued
diversion of waste from landfill through programs such as recycling and composting, enhanced
public awareness programs about recycling; pursuit of new technologies to reduce and handle
waste; and becoming a leader in waste reduction.

The Durham and York approved waste management plans are at different stages of
implementation. Both plans incorporate most or all of the elements necessary to achieve their
targets, but some elements may not yet be approved for implementation by the respective
municipal councils. Full implementation of both waste management plans by Durham and York
in advance of the planning period (2011 to 2045) is assumed in this Section of the report,
including a range of ‘disincentives’ such as continued restrictions on the amount of waste that
can be set at the curb, bi-weekly garbage collection and more restrictive landfill bans and
enforcement.

The Waste Diversion Ontario (WDO) stewardship program for recyclables and proposed
programs for HHW and electronics, are expected to help financially support the cost of some
diversion programs but are not expected to have much of a direct impact on diversion rates as
they are simply ways of ensuring producer responsibility for programs that largely already exist

{ 5-1
MacViro



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

in some form. What they may provide to municipalities is the opportunity to take the money that
is offsetting part of the cost of the diversion programs and putting it into increased promotional
and educational materials to support the existing programs and/or using the money to develop
further diversion programs.

A 60% Diversion target has been discussed publicly, but has yet to be formally adopted by the
Province. A Discussion paper was released by the MOE in 2004 and the development of an
action plan is anticipated. It is unknown at this time how the Provincial target and action plan
will impact on increased diversion or enhanced product stewardship programs.

Therefore, for the purpose of this exercise, the impact of stewardship programs on diversion
beyond 2011 is considered to be minimal and is assumed to be incorporated into the diversion
estimates used herein.

Future programs that could increase diversion beyond the levels shown in this Section include
the following:

e Landfill taxes/advance disposal fees to support diversion initiatives and/or create a
disincentive to dispose; and

e Stewardship programs that promote increased container recovery rates (i.e., deposit-return
programs).

The implications of these programs on waste diversion rates is not clear, although with beverage
container recovery rates at their current levels compared to typical recovery rates for beverage
containers in deposit provinces, the overall diversion rate would increase by only approximately
one to two percentage points for both municipalities if a deposit program was implemented.

Based on the above-mentioned factors affecting diversion, it is assumed that both Durham and
York will achieve a diversion rate of 60% through at-source waste diversion programs during the
initial portion of the study period and that this diversion rate would be maintained throughout the
first 20 years of the planning period. Information on recent trends in waste generation indicates
an increase in per capita waste generation. However, greater awareness of at-home waste
reduction, product stewardship responsibility and other educational measures should serve to
offset this trend over the planning period.

An assumed 60% at-source diversion rate is reasonable to apply for the purpose of estimating
future waste quantities during the initial portion of the study period. In the longer term it is
difficult to predict what will be achieved but diversion rates may well increase beyond 60%. For
planning purposes it is assumed that the diversion rate will increase from 60% to 75% over the
final 15 years of the study period.

The range of recovery rates projected in this Section of the report reflect:

e the material streams that are projected to be managed by the diversion programs for both
municipalities based on the existing and planned future systems;

e results of waste audits undertaken in Durham and York; and

¢ the sectors (residential, multi-residential, commercial) that are assumed to be served by the
municipal diversion programs as of 2011.
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Differences in the 2005 recovery rates between the two municipalities reflect the differences in
the implemented at-source diversion programs, diversion technologies, and the sectors served by
both municipal programs. It is assumed that in the future, the sectors serviced by Durham and
York’s programs will remain unchanged.

Because of the variable waste streams currently being managed by the two jurisdictions, each is
discussed separately. The raw data showing the performance of the diversion programs by
material type required to reach 60% diversion by 2011, for the Regions of Durham and York are
included in Appendix A.

The data presented in Section 5 confirms that full implementation of the Durham and York waste
management plan elements will be required to achieve the 2011 target of 60% diversion.

5.1 Durham Region

5.1.1 Waste Reduction

The most cost-effective means of managing waste is to not generate it in the first place. By
putting the impetus on the general public to consider their waste generation patterns, there is the
opportunity to reduce, at source, the quantities of waste that will have to be managed through
curbside and drop-off programs. Even though the Region has a curbside collection program for
source separated organics (SSO) and leaf and yard waste, it still promotes the use of backyard
composters for some food wastes and some leaf and yard materials. It is assumed that each
participating backyard composter will divert approximately 100 kg of material each year. It is
assumed that the percentage of households in the Region using backyard composters will not
change over the course of the planning period.

Durham has ceased collection of grass collection and has aggressively encouraged residents to
divert waste through backyard composting and grasscycling. It is estimated that over 3% of the
waste stream can be diverted from disposal through backyard composting and grasscycling.

5.1.2  Blue Box Recycling

In excess of 150,000 households in the Region of Durham, including single-family homes,
apartment buildings with less than 6 units, and small commercial businesses have access to
Durham’s curbside Blue Box recycling program. The success of a waste diversion system and its
programs is dependant on the participation and diligence of the customers it serves. A program
with a high participation rate® (i.e., 90%) and a high capture rate® (i.e., 90%) has the ability to
recover a substantial portion (i.e. 80%) of materials that can be diverted from the municipal solid
waste stream and to significantly increase the amount of waste being diverted from disposal.

! Participation rate is the proportion of all customers offered a diversion program actually participating in the
program based on a reasonable frequency. For example, if nine out of ten homes offered curbside collection of
recyclables were participating in the program, the participation rate would be 90%.

2 Capture rate is the proportion of recyclable or compostable materials in the municipal waste stream “captured” by
a diversion program. For example, if a home participating in a blue box recycling program placed nine out of ten
pop cans in the blue box, but one was placed in a garbage bin the capture rate for that material would be 90%.
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The Region’s recycling system will be ‘mature’ as of 2011, and high participation and capture
rates are assumed for most materials. The recovery rate for each of the streams of materials is
shown in Table 5-1.

Table 5-1: Projected 2011 Recovery Rates by Material Category for the Blue Box Recycling Program — Durham

Material Avg. Recovery Rate (1) Range of Recovery Rates (2)
Fibres 72% 50% (Aseptics/Milk Cartons/Mixed Paper) — 85%
Newspaper, 90% phone books
Plastics 27% 25% (Polystyrene) — 80% (PET)
Metals 2% 50% (Aerosols/Paint Cans/Aluminum Foil) — 75%
(Aluminum Cans/Steel Cans)
Glass 69% 75% (LCBO Glass/Food and Beverage Containers)

(1) Average Recovery Rate is across all materials in the category including those materials not recycled (e.g.,
plastic film, window glass, etc.). See Appendix A for details.
(2) Range of Recovery Rates is only for those materials that are being recycled through the Blue Box program.

The recovery rates assigned for the materials are considered reasonable and very achievable for
some materials and quite aggressive for others. For example, the recovery rate for aluminium
cans in Niagara Region is currently at 71% and, therefore, 75% should easily be achieved in
Durham Region. Durham is already achieving a diversion rate for newspaper of 85% which is
excellent so only slightly more newspaper will be able to be recovered. The assigned recovery
rate for PET, at 80%, is quite high as the current recovery rate is only 59%. As PET and other
bottles tend to take up a large volume in the waste stream, and as the Region intends to move to a
user pay system in the future, items such at PET bottles should see much more dramatic
increases in recovery rates as people look to avoid higher costs. Overall, through the curbside
Blue Box program, it is estimated that the Region will divert approximately 25% of its waste
stream from disposal.

5.1.3  Other Recycling Programs

In addition to the curbside Blue Box program, it is estimated that the Region will divert
approximately 7.1% of its waste through a combination of recycling programs for a number of
materials collected through the Region’s depots and at curbside (white goods for example are
collected by depots and at curbside). The contribution of each of the materials to the overall
diversion rate is shown in Table 5-2.
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Table 5-2: Projected 2011 Contributions to Diversion Through the Recycling of Other Materials — Durham

Material Contribution to Diversion (1)

Scrap Metal 1.2%
HHW 0.4%
Textiles 1.0%
Building Renovations (2) 3.0%
Electronics/Appliances 0.8%
Tires 0.3%
Bulky Goods/Other 0.5%
Total (3) 7.1%

(1) Recovered material as a % of total generated waste.
(2) Includes drywall, lumber, and carpeting.
(3) Numbers may not add due to rounding.

5.1.4 Composting

Source separated organics (SSO) are collected in Clarington, Uxbridge, Brock, Scugog and in
Pickering’s Amberlea neighbourhood. SSO collection will begin in the remaining municipalities
in July of 2006. SSO includes food waste, paper fibres (egg cartons, paper plates, soiled paper
towels, etc), and other compostable items such as sawdust and dryer lint. Overall, organics
represent over 35% of all materials generated within the Region. Durham Region’s organics
management program is comprised of three elements:

e Curbside source separated organics collection for the above mentioned municipalities;
e Curbside leaf and yard waste collection; and
e Depot leaf and yard waste collection.

In the SSO collection program, which is focused primarily on food waste collection, it is
assumed that residents will also be permitted to include compostable fibres (e.g., napkins, paper
towels, etc.), animal wastes and small amounts of leaf and yard wastes. Through this program, it
is estimated that approximately 70% of the available food waste will be collected. In addition,
5% of all animal waste and approximately 50% of the compostable fibres would be collected
curbside. Overall, the curbside SSO program would result in more than 15% diversion being
achieved.

Leaf and yard wastes are generated primarily in the spring and fall each year. Typically, leaf and
yard waste collection programs have succeeded in diverting approximately 85% of the material
from disposal. Through a combination of curbside collection and depot collection, it is expected
that this pattern will continue. Overall, the Region will divert almost 10% of its waste stream
through organic programs.

5.1.5 Summary — Reasonableness of Recovery Rates

Considering Durham Region policies, proposed provincial policies, in combination with a review
of the current waste characterization and the diversion potential of various waste management
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programs, i.e., combining the at source reduction, curbside and depot collection programs, the
Region can expect to achieve 60% at-source diversion from disposal. The breakdown of
diversion, by program, is outlined in Figure 5-1. A comparison of recovery rates between 2005
and 2011 is provided in Table 5-3.

Importantly, this is being done without introducing unachievable recovery rates for the recycling
and composting programs. It must be noted that most of the recovery rates used in this analysis
are not overly aggressive, nor do the recycling or composting programs have to add materials
that are either difficult to manage and market. In regards to composting, the Region does not
currently accept sanitary products and diapers in its organic program, and it would not have to in
order to achieve 60% diversion. Plastic film is not be collected and yet represents a significant
portion of the waste stream. However, as it is very difficult to collect and process, it is not
included in materials to be diverted. Realistically including plastic film and sanitary
products/diapers in the diversion programs could potentially increase the at-source diversion rate
by approximately 4%, thereby increasing the Region’s at-source diversion rate to upwards of
64%.

Given that many of the approaches being considered for the Durham York EA Study allow for
the recovery of additional materials from the post-diversion residual waste stream, the overall
rate of diversion from landfill will likely be higher in the long-term.

Overall, the recovery rates used in this analysis for the materials managed by Durham Region’s
diversion program are quite reasonable, and could be supplemented by the potential to recover
some additional materials as outlined above. Therefore, these recovery rates appear reasonable to
carry forward and the projections for the quantities of waste requiring management post-
diversion, as presented in Section 6, are by default, also reasonable. The projections of waste
quantities are dependent more on the variability in the actual population growth in Durham
Region and any changes in the actual waste characterization as may occur, but cannot be
predicted, in the future.

Table 5-3: Comparison of Recovery Rates 2005 vs. 2011 — Durham

Material Avg. Recovery Rate Avg. Recovery Rate

2005 (1) 2011 (1)
Fibres 65% 68%
Plastics 12% 27%
Metals (2) 55% 74%
Glass 69% 69%
Food Waste (3) 14% 65%
Leaf and Yard Waste 70% 95%
HHW 58% 80%
Other Materials (4) 7% 24%
Overall At-Source Diversion Rate 36% 60%

(1) Average Recovery Rate is across all materials in the category including those materials not recycled (e.qg.,
plastic film, window glass, sanitary products etc.).

(2) Metals include recyclable aluminium cans and foil, steel cans and scrap metal.

(3) Food waste includes: food waste, animal waste, and compostable paper.
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(4) Other materials include: wood, white goods, electronics, textiles, bulky goods, renovation materials (bricks,
concrete, drywall) and tires.

Figure 5-1: Projected 2011 Breakdown of At-Source Diversion by Program — Durham Region

Disposal Recycling

40% / 25%

Kitchen Organics
15%

Other Diversion (1)
7% Backyard Composting /
Grasscycling
3%

Leaf & Yard Waste
10%

(1) Includes building renovations (gypsum, wood, concrete, brick), scrap metal, tires, electronics/appliances, HHW,
furniture/bulky goods.

5.2 York Region

5.2.1 Waste Reduction

As with Durham, even though the Region is implementing a curbside collection program for
source separated organics (SSO) (scheduled for full introduction in 2008) and has a curbside
collection program for leaf and yard waste, it still promotes the use of backyard composters for
some food wastes and some leaf and yard materials. It is assumed that each participating
backyard composter will divert approximately 100 kg of material each year. To help achieve
60% diversion, it is assumed that the number of backyard composters as a percentage of
households in the Region will increase tenfold over the course of the planning period.

Also, as there is no collection of grass during the summer months, grasscycling, where residents
leave the grass clippings on the lawn to reduce thatch, watering requirements and the use of
fertilizers, is promoted.

Through backyard composting and grasscycling, it is estimated that more than 3% of the waste
stream can be diverted from disposal.

5.2.2  Blue Box Recycling

The local area municipalities of York are responsible for the curbside collection of recyclables
from over 220,000 households and this is expected to continue through the planning period. As
with Durham Region, under the mature system, high participation and capture rates are assumed
for most materials. The recovery rate for each of the streams of materials is shown in Table 5-4.
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Table 5-4: Projected 2011 Recovery Rates by Material Category for the Blue Box Recycling Program — York

Material Avg. Recovery Rate (1) Range of Recovery Rates (2)
Fibres 72% 50% (Aseptics/Milk Cartons/Mixed Paper) — 85%
(Newspapers), 90% (Phone Books)
Plastics 27% 25% (Rigid Polystyrene) — 80% (PET)
Metals 72% 50% (Aerosols/Paint Cans/Aluminum Foil) — 75%
(Aluminum Cans/Steel Cans)
Glass 69% 75% (LCBO Glass/Food and Beverage Containers)

(1) Average Recovery Rate is across all materials in the category including those materials not recycled (e.g.,
plastic film, window glass, etc.). See Appendix A for details.
(2) Range of Recovery Rates is only for those materials that are being recycled through the Blue Box program.

The recovery rates assigned for the materials are considered reasonable and achievable for some
materials and quite aggressive for others.

Overall, through the curbside Blue Box program, it is estimated that the City will divert
approximately 25% of its waste stream from disposal.

5.2.3  Other Recycling Programs

In addition to the curbside Blue Box program, it is estimated that the Region will divert over 7%
of its waste through a combination of recycling programs for a number of materials collected
through York Region’s public drop-off depots and curbside collection. The contribution of each
of the materials to the overall diversion rate is shown in Table 5-5.

Table 5-5: Projected 2011 Contributions to Diversion Through the Recycling of Other Materials — York

Material Contribution to Diversion (1)

Scrap Metal 1.2%
HHW 0.4%
Textiles 1.0%
Building Renovations (2) 3.0%
Electronics/Appliances 0.8%
Tires 0.2%
Bulky Goods 0.5%
Total (3) 7.1%

(1) Recovered materials as a % of total generated waste.
(2) Includes drywall, lumber, and carpeting.
(3) Numbers may not add due to rounding.

5.2.4 Composting

Overall, organics represent more than 35% of all materials generated within the Region. Included
in this category are food waste, leaf and yard waste, animal waste, compostable fibres (e.g.,
napkins, paper towels, etc.), and sanitary products. York’s current organics management program
is comprised of three elements:
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e Curbside source separated organics collection;
e Curbside leaf and yard waste collection; and
e Depot leaf and yard waste collection.

SSO collection is currently only available in Markham. Vaughan is planning to launch a similar
program in September 2006 while the remaining local area municipalities are working towards
implementation. Anticipating that all local area municipalities will be offering curbside SSO
collection by 2011, it is estimated that approximately 70% of the available food waste will be
collected. In addition, 5% of all animal waste and approximately 50% of the compostable fibres
would be collected curbside. Overall, the curbside SSO program will divert over 15% of the total
waste stream.

Leaf and yard wastes are generated primarily in the spring and fall each year. Typically, leaf and
yard waste collection programs have succeeded in diverting more than 85% of the material from
disposal. Through a combination of curbside collection and depot collection, it is expected that
this pattern will continue. Overall, the Region will achieve over 10% diversion through the
combined leaf and yard program.

5.2.5 Summary — Reasonableness of Recovery Rates

Considering York Region’s policies, proposed provincial policies, in combination with a review
of the current waste characterization and the diversion potential of various waste management
programs, i.e., combining the at source reduction, curbside and depot collection programs, York
can expect to achieve approximately 60% at-source diversion from disposal. The breakdown of
diversion, by program, is outlined in Figure 5-2. A comparison of recovery rates between 2005
and 2011 is provided in Table 5-6.

Figure 5-2: Projected 2011 Breakdown of At-Source Diversion by Program — York Region

Recycling
25%

Disposal
40%

Kitchen Organics
15%

Other Diversion Backyard
1) Composting /
7% Grasscycling

3%

Leaf & Yard
Waste
10%

(1) Includes building renovations (gypsum, wood, concrete, brick), scrap metal, tires, electronics/appliances, HHW, furniture/bulky
goods.
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Table 5-6: Comparison of Recovery Rates 2005 vs. 2011 — York

Material Avg. Recovery Rate Avg. Recovery Rate

2005 (1) 2011 (1)
Fibres 60% 68%
Plastics 12% 27%
Metals (2) 38% 72%
Glass 67% 69%
Food Waste (3) 13% 65%
Leaf and Yard Waste 67% 95%
HHW 61% 80%
Other Materials (4) 4% 24%
Overall At-Source Diversion Rate 33% 60%

(1) Average Recovery Rate is across all materials in the category including those materials not recycled (e.g.,
plastic film, window glass, etc.).

(2) Metals include recyclable aluminium cans and foil, steel cans and scrap metal.

(3) Food waste includes: food waste, animal waste, and compostable paper.

(4) Other materials include: wood, electronics/appliances, textiles, bulky goods, renovation materials (bricks,
concrete, drywall, etc.) and tires.

It should be noted that the recovery rates used in this analysis are reasonably aggressive. It is
assumed that the recovery rates for many of the recyclable and compostable materials by the
diversion system will be identical between Durham and York.

A key factor to note is that the recycling or composting programs do not have to add materials
that are either difficult to manage and/or market, such as plastic film which is difficult to recycle
and sanitary products/diapers that can be difficult to compost. If York Region did want to add
plastic film and sanitary products/diapers to the diversion programs, the Region could potentially
increase the diversion rate from disposal by approximately 4%, thereby increasing the Region’s
at-source diversion rate to upwards of 64%.

Given that many of the approaches being considered for the Durham York EA Study allow for
the recovery of additional materials from the post-diversion residual waste stream, the overall
rate of diversion from landfill will likely be higher in the long-term.

Overall, while the recovery rates used in this analysis for some materials managed by York
Region’s diversion program are aggressive, this is offset by the potential to recover some
additional materials as outlined above. Therefore, these recovery rates appear reasonable to carry
forward and the projections for the quantities of waste requiring management post-diversion, as
presented in Section 6, are by default, also reasonable. The projections of waste quantities are
dependent more on the variability of the actual population growth in York Region and any
changes in the actual waste characterization as may occur, but cannot be predicted, in the future.
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6. Characterization and Quantities of Post-Diversion Residual
Waste

6.1 Characterization of the Post-Diversion Residual Waste

The characterization of the post-diversion residual wastes was determined by examining the total
waste stream and then subtracting the percentages of each material that are projected to be
diverted through the various waste diversion programs.

To arrive at the characterization found within this report for both Durham Region and York
Region, data from both Regions’ waste audits were used in combination with waste audit data
from the City of Toronto, City of Hamilton, and Niagara Region. Because York and Durham
Regions are very similar in their geographic nature, i.e., urban core areas and rural outlying
areas, are similar in their demographics, i.e., both have affluent populations, and that both are
commuter living areas within the Greater Toronto Area, it was considered appropriate to use
identical waste characterizations for both Durham Region and York Region.

Also, for the “Other Material” category, the Durham waste audit data were not broken down into
specific materials. Instead, a significant amount of residual waste was categorised as “bulky
goods” or “building renovations”. The waste audit data from the GTA municipalities mentioned
above, have greater details in the “Other Material” category. To better reflect the actual
composition of the “Other Material”, the percent composition and assumptions on percent
diverted from the other municipalities were utilised. The revised quantities for the “Other
Material” category are shown below in Table 6-1.

Table 6-1: Revised Composition for 2011 Combined Durham and York Other Material Category

. Total Generated Diverted Residual
Otherhiaterial Tonnes L Tonnes L Tonnes L
Waaod 17,774 14 4% 10,665 a0 0% 7,110 A0 0%
Textiles 12310 10.0% a,150 50.0% a,1a0 50.0%
Building Fenovations 22,253 12 0% 7,780 35 0% 14.4a5 a5 0%
Electronics 1,200 1.5% 1,510 79 7% 380 20 3%
White Goods 3,905 32% 3,710 05 0% 195 50%
Oither laterial 16,513 13 4% a73 41% 15,841 Q5 2%,
Tites 1,601 1.3% 1,601 100 0% 1] 0.0%
Bulky Goods 28 5da 231% 1,427 50% 27,119 Q5 0%
Mlizc. Goods 18,697 151% 1,478 T9% 17,219 02.1%
Total 123500 1000%a 35,003 284% 88 497 T16%0

Although it is likely that the waste characterization will change over time as a result of changes
in material packaging, provincial or federal waste management legislation (e.g., deposit-return,
standardized packaging, minimum content legislation for packaging), future but unknown
potential waste diversion opportunities, etc., it is not possible or reasonable to project how the
characterization will change over the planning period. Therefore, the characterization of the post-
diversion residual wastes as presented in Figure 6-1 will be applied for the entire planning
period.
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Figure 6-1: Characterization of Post-Diversion Residual Wastes Requiring Disposal in 2011 — Combined Durham and York

Other Waste
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Bulky Waste 2%
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6.2 Quantities of Post-Diversion Residual Waste

The population projections from 2006 to 2031 were provided by the Durham and York Regional
Planning Departments. However, since the study period extends to 2045, the average annual
population growth rate provided for each area municipality between 2026 and 2031 was applied
to forecast the population of each area municipality to 2045. These population projections are
summarized in Table 6-2 and Table 6-3 for the Region of Durham and York Region,
respectively.

Table 6-2: Population Projections for the Region of Durham from 2001 through 2045

2001 2006 2011 2016 2021 2026 2031 ‘ 2036 2041 2045
Durham 529,000 | 587,000 | 657,000 | 743,000 | 842,000 | 950,000 | 1,050,000 | 1,167,000 | 1,295,000 | 1,412,000
Annual Pop. 2.1% 2.3% 2.5% 2.5% 2.4% 2.0% 2.1% 2.1% 2.2%
Increase

Table 6-3: Population Projections for York Region from 2001 through 2045

Municipality| 2001 2006 2011 2016 2021 2026 2031 2036 2041

YORK 730,000 | 894,000 | 1,008,000 | 1,107,000 | 1,195,000 | 1,280,000 | 1,359,000 | 1,441,000 | 1,530,000 | 1,607,000
Annual Pop. 4.1% 2.4% 1.9% 1.5% 1.4% 1.3% 1.2% 1.2% 1.2%
Increase

Agg?\fiiro o2 \/V/

Jacques
‘Whitford



Durham/York Residual Waste Study
Report on Additional At-Source Diversion and
Residual Quantities to be Managed

To project residential waste generation over the 35-year planning period, a constant per capita
waste generation rate between 2011 and 2045 was applied to the population projections. The
historic per capita pre-diversion waste generation rate is 375 kg/capita-yr for York and 395
kg/capita-yr for Durham. The reason for the differences in per capita waste generation rates can
be attributed to slightly different socio-economic factors between the two Regions.

It should be noted that these per capita waste generation rates are consistent with other similar
municipalities. However, these rates can fluctuate year-to-year depending on economic impacts.

Waste quantity projections are based on the planned achievement of increased source separated
residential waste diversion prior to 2011 (i.e., achievement of 60% diversion target by 2011), and
take into account projected population growth and changes in waste composition as a result of
planned and anticipated changes to waste management programs. However, changes in waste
management legislation, technology and, future but unanticipated waste diversion initiatives, as
outlined in Section 5, could further affect the quantities and composition of waste requiring
management over the long-term planning period. In response to these issues, consideration is
also given to ultimately achieving a diversion rate of 75% by the end of the 35-year planning
period (i.e., 2045).

Table 6-4 and Table 6-5 illustrate the estimated quantities of materials generated, diverted and to
be disposed in 2011 under the assumptions outlined in Section 5 with respect to performance of
each of the diversion programs for Durham Region and York Region, respectively. Details on
these projections are provided in Appendix A.

6-3
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Table 6-4: Quantities of Materials Generated, Diverted and Requiring Disposal — Durham Region — 2011

Total Material Total Material Diverted Total Residual Waste to

Material Category “Generated Tonnes Disposal (1)
Tonnes % Tonnes \ %

Fibre 61,500 46,000 74.8% 15,500 25.2%
Plastic 17,700 4,700 26.8% 13,000 73.2%
Metals 8,700 6,300 72.4% 2,400 27.6%
Glass 13,100 9,100 69.3% 4,000 30.7%
HHW 1,600 1,300 80.0% 300 20.0%
Organics (2) 97,500 73,900 75.8% 23,600 24.2%
Other Material 59,400 14,300 24.2% 45,100 75.8%
Total 259,500 155,600 60% 103,800 40%

(1) Includes residue from recycling and composting facilities.
(2) Includes food waste, yard waste, animal waste, and compostable fibres.
Note: Numbers may not add due to rounding.

Table 6-5: Quantities of Materials Generated, Diverted and Requiring Disposal — York Region — 2011

Total Residual Waste to

Material Total Material Total Material Diverted Disposal (1)
Category Generated Tonnes
Tonnes Tonnes %

Fibre 89,800 67,100 74.7% 22,700 25.3%
Plastic 25,700 6,900 27.0% 18,800 73.0%
Metals 12,900 9,300 72.4% 3,600 27.6%
Glass 19,100 13,200 69.1% 5,900 30.9%
HHW 2,300 1,840 80.0% 460 20.0%
Organics 141,800 107,600 75.9% 34,200 24.1%
Other Material 86,200 20,700 24.0% 65,500 76.0%
Total 377,800 226,700 60% 151,100 40%

(1) Includes residue from recycling and composting facilities.
(2) Includes food waste, yard waste, animal waste, and compostable fibres.
Note: Numbers may not add due to rounding.
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Table 6-6: Quantities of Materials Generated, Diverted and Requiring Disposal — Combined Durham and York — 2011

Material Total Material Total Material Diverted TotalResicUal VeI (o

Disposal (1)
Category Generated Tonnes
Tonnes Tonnes %
Fibre 151,300 113,100 74.8% 38,200 25.2%
Plastic 42,400 11,700 23.1% 31,700 76.9%
Metals 21,600 15,600 74.5% 6,000 25.5%
Glass 32,200 22,300 69.2% 9,900 30.8%
HHW 3,900 3,100 80.0% 800 20.0%
Organics (2) 239,300 181,500 75.8% 57,800 24.1%
Other Material 145,600 35,000 24.0% 110,600 76.0%
Total 637,300 382,300 60% 254,900 40%

(1) Includes residue from recycling and composting facilities.
(2) Includes food waste, yard waste, animal waste, and compostable fibres.
Note: Numbers may not add due to rounding.

Figures 6-4 and 6-5 show the gquantities to be managed through at-source diversion programs and
the residual waste that will be generated each year over the 35-year planning period for the
Region of Durham and York Region, respectively.

Figure 6-2: Total Waste Quantities to be Managed Over the Planning Period — Region of Durham
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Figure 6-3: Total Waste Quantities to be Managed Over the Planning Period — York Region
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Table 6-7 and Table 6-8 summarize the projected quantities of waste that will require
management in the Region of Durham and York Region over the 35-year planning period.
Outlined in Table 6-9 are the projected quantities of waste that will require management for the
entire study area combined over the 35-year planning period.

Table 6-7: Quantities of Materials Generated, Diverted and Requiring Disposal Over the Planning Period — Region of Durham

For the 2011 to 2045 Period AU Al
(tonnes) (tonnes)

Estimated Total Material Generation (Residential) 259,500 557,200
Estimated Annual Quantity Diverted At-Source 155,630 417,900
Diversion Rate 60% 75%
Estimated Annual Residual Quantity Requiring Management 103,870 139,300
Average Monthly Residual Quantity Requiring Management 8,655 11,600
Approximate Average Daily Residual Quantity Requiring

415 560
Management (1)
35 Year Total Residual Wastes Quantity Requiring Approximately
Management 4,935,000

(1) Annual quantity divided by 250 days per year.
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Table 6-8: Quantities of Materials Generated, Diverted and Requiring Disposal Over the Planning Period — York Region

For the 2011 to 2045 Period (tcz)g:lis) (tcz)g?lzs)

Estimated Total Material Generation (Residential) 377,800 602,400
Estimated Annual Quantity Diverted At-Source 226,700 451,800
Diversion Rate 60% 75%
Estimated Annual Residual Quantity Requiring Management 151,100 150,600
Average Monthly Residual Quantity Requiring Management 12,600 12,600
Approximate Average Daily Residual Quantity Requiring 600 600
Management (1)

el\’/?a:aegé;gﬁl Residual Wastes Quantity Requiring Approximately 6,207,000

(1) Annual quantity divided by 250 days per year.

Table 6-9: Quantities of Materials Generated, Diverted and Requiring Disposal Over the Planning Period — Region of Durham and

York Region Combined

For the 2011 to 2045 Period

2011

PAVZES

~ (tonnes)  (tonnes)

Estimated Total Material Generation (Residential) 637,300 1,159,600
Estimated Annual Quantity Diverted At-Source 382,400 869,700
At-Source Diversion Rate 60% 75%
Estimated Annual Residual Quantity Requiring Management 254,900 289,900
Average Monthly Residual Quantity Requiring Management 21,200 24,200
Approximate Average Daily Residual Quantity Requiring 1,020 1,160
Management (1)

?Iq/?a:aeggr;]r:rﬁill Residual Wastes Quantity Requiring Approximately 11,142,000

(1) Annual quantity divided by 250 days per year.

6.3 Implications of Not Achieving Diversion Targets

After the evaluation of the “alternatives to” and during the development of the minimum facility
size requirements, the need to include contingency disposal or processing capacity will be
reviewed. At that time, the at-source diversion potential for each program will be reviewed again
in detail to confirm/adjust the quantities that will be managed through diversion. This may or
may not impact the quantities that will require disposal.

It should be noted, as stated earlier in the report, that the participation and capture rates (i.e.,
recovery rates) assigned in the recycling programs are not unreasonable and should be
achievable by the time that the planning period starts. The system performance will require
extensive public education and program promotion.
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If the necessary policies to increase diversion are not implemented (i.e., container limits, full user
pay fees for garbage, etc.) throughout the planning period, then the participation and capture
rates may decline, resulting in a lower diversion rate. Respecting this, Table 6-10 shows the
projected quantities of waste that will require management for the entire study area combined
over the 35-year planning period, assuming a decrease in participation and capture rates.

Table 6-10: Quantities of Materials Generated, Diverted and Requiring Disposal Over the Planning Period — Region of Durham and
York Region Combined Assuming a Decrease in Participation and Capture Rates and an Overall Lower Diversion Rate (53%)

For the 2011 to 2045 Period AU AL
(tonnes) (tonnes)

Estimated Total Material Generation (Residential) 637,300 | 1,159,600
Estimated Annual Quantity Diverted At-Source 337,800 614,600
Estimated Annual Residual Quantity Requiring Management 299,500 545,000
Average Monthly Residual Quantity Requiring Management 24,960 45,420
Approximate Average Daily Residual Quantity Requiring 1,200 2,180
Management (1)

?Iq/? Year Total Residual Wastes Quantity Requiring Approximately 14,607,000

anagement

(1) Annual quantity divided by 250 days per year.

Comparing Table 6-9 and Table 6-10 shows that over the 35-year planning period, the total
quantity of residual waste that could require management could increase from 11.1 million to
14.6 million tonnes if Durham and York’s 60% diversion target are not achieved. The quantity
managed per day in 2045 could increase by approximately 1,020 tonnes per day of material.
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7. Rationale for Assumed Waste Residuals Processing System
Capacity

For the purpose of comparing and evaluating alternative waste residuals processing systems for
the Durham/York Residual Waste Study, two assumptions will be used for the annual capacity of
these systems. Firstly, based on the projected annual quantities of waste generated in the study
area as of the beginning of the planning period in 2011 and achieving a diversion rate of 60%, an
assumed residuals processing system capacity of 250,000 tonnes per year will be used as the
minimum system capacity estimate.

For the majority of the comparative evaluation process, a system capacity estimate of 400,000
tonnes per year will be used, based on the following rationale:

At the projected waste generation and diversion rates, the quantity of waste requiring disposal is
expected to increase to just under 300,000 tonnes per year as of the end of the 35-year planning
period for the Study;

When projecting system requirements, a reasonable contingency is needed to account for the
potential that higher diversion rates will not be achieved during the planning period. If diversion
rates were to remain static at 60% for the duration of the planning period, the annual quantity of
waste requiring disposal could increase to well over 400,000 tonnes by the end of the planning
period.

If Durham and York achieve a diversion rate of 53% by 2011, based on less agressive material
recovery rates, then the annual capacity of the system would be 545,000 at the end of the 35-year
planning period.

The Terms of Reference for the Durham York Residual Waste Disposal Planning Study indicates
that the waste to be managed by the undertaking (i.e. waste residuals processing system) includes
municipal post-diversion residual waste from neighbouring non-GTA municipalities that may
provide disposal capacity for processing residues. The quantity of waste that could be available
from these municipalities will not be determined until later in the study, however, provisions
need to be made in the system capacity estimate to accommodate this material; and

While the waste quantity projections account for population increases and increased recovery
rates for materials, trends in other nations indicate that there have been increases in overall waste
generation rates over the past few years. Economic growth and other factors could result in
higher overall quantities of waste requiring disposal over the planning period, while initiatives
such as extended producer responsibility could result in lower quantities.

The use of a 400,000 TPY system capacity estimate, anticipates the need to address the above
factors, and will ensure that the parameters used for the comparative evaluation of the alternative
systems for facility size (footprint and land area), cost, life cycle emissions etc. are not
underestimated.
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Following the evaluation of “Alternatives to” and the selection of the preferred residuals
processing system, the estimates for facility size and capacity will be refined, prior to proceeding
with siting and the competitive process to implement the system. It is important to note that
modular options exist for most of the technologies under consideration as part of the alternative
systems. It is quite likely, that while approval could be sought for a system with capacity in or
around 400,000 tonnes per year, the capacity that is initially developed could be closer to the
250,000 tonnes per year estimate, and that over the planning period, the system could be
expanded to meet the needs of the municipalities.
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